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ABSTRACT
The role of a purchaser has traditionally focused on acquiring standard items at the lowest
possible cost. The ability to reduce unit cost has been the key performance indicator for
purchasers. Most traditional purchasing strategies thus focus on optimizing this situation,
focusing on the supplier interface only and not on customer value. However, for many
manufacturing companies, the demand from their customers has changed lately. Not only
low‐cost standard products but also customized products and short delivery lead times is
increasingly required. In order to contribute to the focal actor’s competitiveness, purchasers
need a purchasing strategy that supports customer value creation and thus differentiates
between acquiring standard items and acquiring customized items. Accordingly, not only the
focal actor’s interaction with the supplier needs to be regarded in the purchasing situation,
but also the interaction with the focal actor’s customer. This is defined as customer‐driven
purchasing in this research.

The purpose of this research is to develop knowledge that contributes to increased
competitiveness of manufacturing companies. The manufacturer can increase
competitiveness by further utilizing knowledge available in manufacturing strategy in the
purchasing situation. The main objective of this dissertation is to analyze the
competitiveness in customer‐driven purchasing and to develop a method for customer‐
driven purchasing by aligning supplier interaction with customer‐driven manufacturing.

The method for customer‐driven purchasing (the CDP method) was developed in
collaboration with Combitech AB, Ericsson AB, Fagerhult AB, Husqvarna AB, Parker Hannifin
AB, and Siemens Turbomachinery AB. The CDP method consists of three phases, divided into
twelve steps. The first phase focuses on identifying strategic lead times and differentiating
between varying circumstances for the purchased items. The second phase focuses on
analyzing customer‐driven manufacturing while the third phase focuses on analyzing
supplier interaction. The method is concluded with the implementation of customer‐driven
purchasing.

When applying the three phases of the CDP method, the case companies have experienced a
better alignment between customer expectations and supplier performance since the
competitive priorities to pursue in a supplier interaction are identified and taken action
upon. Direct visible results of implementing the model are, for example, shortened supply
lead time for customized items, and reduced inventory levels for standard items. The CDP
method has also helped the companies to identify critical suppliers and how the supplier
interaction should be affected by the customer demand for the purchased item. Several
indirect results have also been reported, such as, improved internal communication, and a
better balance between short supply lead time and low cost. Thus the need to differentiate
and balance the goals and key performance indicators for purchasers has become evident.
Applying the CDP method has been seen as an important learning process in which the
objectives of purchasing and manufacturing are aligned for improved competitiveness. This
contributes to establishing purchasing as a strategically important competitive function and
to support a holistic view of the focal actor’s competitiveness.
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SAMMANFATTNING
Traditionellt har inköparens roll varit att anskaffa standardartiklar till lägsta möjliga kostnad.
Förmågan att reducera kostnaden per inköpt artikel har också ofta varit det viktigaste
nyckeltalet för inköp. De flesta inköpsstrategier fokuserar därför på att optimera denna
situation och därmed endast på gränssnittet mot leverantör, inte på att skapa kundvärde. För
många tillverkande företag har dock efterfrågan från kunderna ändrats; numera efterfrågas
inte bara standardartiklar till lägsta möjliga kostnad utan även kundanpassade artiklar som
kan levereras med kort leveransledtid och med bibehållen låg kostnad. För att kunna bidra till
företagets konkurrenskraft behöver inköparna därför få tillgång till en inköps‐strategi som
stöder skapandet av kundvärde och därför skiljer inköpssituationer där standardartiklar ska
anskaffas från situationer där kundanpassade artiklar ska anskaffas. En sådan inköpsstrategi
tar därför inte bara hänsyn till samverkan med leverantören utan även till det tillverkande
företagets kund. Detta definieras som kunddrivet inköp i denna avhandling.
Syftet med denna forskning är att utveckla kunskap som bidrar till ökad konkurrenskraft för
tillverkande företag. Tillverkaren kan öka sin konkurrenskraft genom att skapa sig ett
helhetsperspektiv på produktion och inköp där inköpsstrategier och leverantörsrelationer
ligger i linje med aktuella produktionsstrategier. Målet med denna avhandling är att anlysera
konceptet kunddrivet inköp och att utveckla en metod för kunddrivet inköp genom att
samordna inköpsstrategier och produktionsstrategier.

Metoden för kunddrivet inköp (KDI‐metoden) har tagits fram i samverkan med Combitech AB,
Ericsson AB, Fagerhult AB, Husqvarna AB, Parker Hannifin AB och Siemens Turbomachinery
AB. KDI‐metoden består av tre faser uppdelade på 12 steg. Första fasen fokuserar på att
identifiera strategiska ledtider och att differentiera mellan olika förutsättningar för de inköpta
artiklarna. Den andra fasen fokuserar på att analysera förutsättningarna för kunddriven
produktion, och tredje fasen fokuserar på att analysera förutsättningarna för
leverantörssamverkan. Metoden avslutas med att kunddrivet inköp implementeras på
företaget.

Vid implementeringen av KDI‐metoden har de medverkande företagen upplevt ett tydligare
fokus på strategisk nivå gällande ledtider och uppdelning mellan prognosdrivna och
kundorderdrivna artiklar. Detta har lett till en ökad samordning mellan kundkrav och
leverantörsprestationer eftersom kritiska konkurrensfaktorer har identifierats och
kommunicerats. Implementeringen av metoden har fått både direkta och indirekta resultat.
Exempel på direkta resultat är minskad ledtid för kundanpassade artiklar och reducerade
lagernivåer för standardartiklar. KDI‐metoden har också hjälpt företagen att identifiera vilka
leverantörer som är avgörande för konkurrenskraften och hur samverkan med dessa
leverantörer bör påverkas av kundefterfrågan på den inköpta artikeln. Exempel på indirekta
resultat är bland annat förbättrad intern kommunikation och en företagsgemensam insikt att
mål och mätetal för inköpare måste differentieras med hänsyn till typ av artikel som köps in.
Detta har lett till en förbättrad balans mellan strävan efter korta ledtider och strävan efter låg
inköpskostnad.

Implementeringen av KDI‐metoden har hos de medverkande företagen setts som en viktig
lärprocess genom vilken företaget har tydliggjort och samordnat de interna målen gällande
ledtid och kostnad. Genom att skapa denna helhetssyn får inköp och produktion samma
förutsättningar för att bidra till kundvärde. Företagets konkurrenskraft får därför direkt stöd
av KDI‐metoden.
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CHAPTER 1 – INTRODUCTION

1

INTRODUCTION
“As a purchaser, you often find yourself ‘between a rock and a hard place’.
On the one hand, there are corporate goals to fulfill regarding lower spending on
purchased goods and an increasing share of sourcing in low‐cost countries.
On the other hand, there are increased customer requirements regarding
customization and shorter time to delivery.” (Comment from a supply chain
manager at one of the case companies in the KOPeration project)

The prerequisites for achieving and maintaining the competitiveness of
manufacturing companies have changed immensely during the last decades. In order
to deliver products that the customer is willing to pay for, the tendency has gone
from mass‐production to mass‐customization and then towards customer‐unique
one‐piece flow (Wortmann et al., 1997). This increased complexity of the business
context can be traced back to three main sources, the information society, the
globalization of trade, and changing customer patterns (Mattsson, 2000; van Weele,
2005, pp. 5‐7). It could, however, be argued that the information society is an enabler
for the other two (Mattsson, 2000, p. 9).
The main challenges for manufacturing companies emanate from the somewhat
contradicting forces of globalization of trade and changing customer patterns. The
changing customer patterns can be summarized that customers demand lower price,
shorter delivery lead time, and increased product variety/customization. The lower
price is supported by the globalization of trade and increased purchasing or
outsourcing to low‐cost countries. However, low‐cost country sourcing usually also
implies longer and more uncertain supply lead time, which goes against the customer
requirement of product customization and shorter delivery lead time.

Traditionally, purchasing at a manufacturer, here referred to as a focal actor, is
executed by a purchase order to a supplier actor, see Figure 1.1. The supply received
is examined and evaluated compared with the order. The interface between the
actors is referred to as the supplier interface. Products, information, and money are
exchanged in this interface.
In this situation, purchased items, and thus supplier actors, are commonly classified
based on order (volume and value), supply, and context (e.g. Kraljic, 1983), see
Figure 1.1 for an illustration.
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Figure 1.1 Traditional purchasing

However, with a changing business context in which competition is getting stronger
and more global and customer preferences change rapidly and are becoming more
diversified, the conditions for purchasing have changed. Thus, an adapted approach
to purchasing and supplier interaction is needed.

1.1

Differentiated purchasing

Today, when a product can be sourced from all over the world, customers will not
settle for whatever companies are offering, they demand quality goods and services
designed for their unique needs (Mattsson, 2000; van Weele, 2005). Not only
standard items and raw materials, but also more complex and perhaps customized
components and sub‐assemblies are being purchased (Kroes and Ghosh, 2010). Due
to the transparency of the market, customers also require a price and delivery lead
time that is globally competitive (Schultz, 2004, 2009). To generate profit, it is
necessary to be competitive on the market and deliver products that customers are
willing to pay for, in a resource‐efficient way (Jonsson, 2008).

Thus, in order to pursue competitive purchasing, the traditional purchasing situation
as illustrated in Figure 1.1 is extended to a triadic supply chain, including also the
focal actor’s customer, see Figure 1.2. The focal actor is thus customer to the supplier
actor and supplier to the customer actor. Supplier interface and customer interface in
Figure 1.2 are positioned from the focal actor’s point of view.

Figure 1.2 The triadic supply chain

The customer demand from the customer actor (for example in the form of a
customer order) is handled at the customer interface. This demand needs to be
satisfied by a supply system, consisting of the focal actor and its suppliers (Wikner et
al., 2009).
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How customer demand can be handled internally when the supply system only
constitutes one actor is clearly stated in manufacturing strategy/management
literature (Hill and Hill, 2009) and is here further investigated in the customer‐
driven manufacturing section. However, there is less evidence of research
regarding the situation when the supply system is divided into several suppliers in
sequence (the focal actor and its suppliers) and thus how customer requirements can
be transferred to supplier requirements in the supplier interface. In order for the
interaction with the supplier to be competitive, the customer requirements from the
customer interface should be communicated, here referred to as customer‐driven
purchasing. The focus of this research is thus on the customer order and the
supplier interaction, see Figure 1.3.

Figure 1.3 Supplier interaction, customer‐driven manufacturing, and customer‐driven
purchasing

The customer requirements can be expressed as ‘competitive priorities’ (e.g.
Wheelwright, 1984; Leong et al., 1990; Vickery, 1991; Ward et al., 1998; Ahmad and
Schroeder, 2002; Rudberg, 2002). Competitive priorities have long been identified in
operations or manufacturing strategy1 as the customer’s requirements that the focal
actor’s manufacturing function needs to fulfill (Slack and Lewis, 2011). The most
commonly referred to competitive priorities are quality, cost, delivery, flexibility, and
innovativeness (e.g. Leong et al., 1990; Ahmad and Schroeder, 2002).
Competitiveness is achieved when the competitive priorities are successfully fulfilled
by the focal actor. However, to achieve ‘competitive advantage’, the focal actor must
create value that equals or exceeds that of its competitors, making the competitive
priorities into ‘order winners’ (e.g. Hill, 1985; Hill and Hill, 2009).

Thus, in order to make the whole supply system competitive, it would be beneficial if
knowledge from manufacturing strategy could be extended to include also the
supplier interface. Hence, a structured approach or method to increase the
knowledge exchange between purchasing and manufacturing is needed.

1.1.1

Customer-driven manufacturing

For manufacturing companies that are used to adapting their manufacturing strategy
to the product characteristics, one would assume that it would also be natural to
adapt the purchasing strategy in the same way. However, manufacturing strategy
usually does not include, or regard, the fact that the manufacturing of products to an
According to Barnes (2002, p. 1108), operations strategy includes both manufacturing and service
operations. Since services are not explicitly treated in this research (see delimitation section), the
term ‘manufacturing strategy’ will thus be used henceforth.

1

3

A METHOD FOR CUSTOMER‐DRIVEN PURCHASING
increasing degree is purchased from suppliers. Accordingly, the knowledge that is
key when making a product in‐house is surprisingly not always taken into account if
the same product is to be purchased.

A key knowledge when making a product in‐house is the customer order. The point
in the manufacturing flow when the customer order is received is referred to as the
customer order decoupling point (CODP) (Hoekstra and Romme, 1992). The CODP
has been identified as an important input both in manufacturing (e.g. Wemmerlöv,
1984; Giesberts and van der Tang, 1992) and in supply chains (e.g. Mason‐Jones and
Towill, 1999; Rudberg and Wikner, 2002). The CODP separates the forecast‐driven
flow from the customer‐order‐driven flow in the supply chain. It also separates the
competitive priorities into those relevant to pursue before the customer order is
received and those relevant to pursue after. Generally, the pre‐CODP competitive
priorities are cost‐ and quality‐focused whereas the post‐CODP competitive priorities
are seen as flexibility‐, delivery‐, and design‐related (Olhager, 1994; Lamming et al.,
2000; Olhager, 2003). This is referred to as the CODP‐differentiated competitive
priorities, see Figure 1.4.

Figure 1.4 The CODP‐differentiated competitive priorities

Furthermore, only after the customer order is received, it is suitable for the focal
actor to adapt the product to customer requirements, i.e. to customize the product
(Amaro et al., 1999). However, this does not imply that everything that is
manufactured after the CODP is by default customized, but everything manufactured
before the CODP should be standardized.

Unlike the manufacturing of standardized products, manufacturing of products
unique for a specific customer is usually not recommended to be forecast‐driven and
hence requires customer involvement (post‐CODP). These concepts are core in
customer‐driven manufacturing (e.g. Berry et al., 1995; Wortmann et al., 1997;
Heilala et al., 2010). Customer‐driven manufacturing here refers to operations of a
manufacturing‐based organization where some parts of manufacturing are
customer‐order‐driven. However, both the forecast‐driven and the customer‐order‐
driven parts are included and treated in customer‐driven manufacturing.

The differentiation between forecast‐driven and customer‐order‐driven
manufacturing is thus fundamental. However, since this is treated in manufacturing
strategy, it is assumed that the CODP is positioned at the focal actor. But what if parts
of manufacturing have been outsourced? How should the supplier interaction be
managed in order to maintain competitiveness? How is the supplier interaction
affected if the purchased item is customer‐order‐driven? How is the supplier
interaction affected if the purchased item is customized? That is, how is the supplier
interaction affected by customer‐driven manufacturing?
In purchasing literature the focus has not been on differentiating the purchasing
situation based on customer demand, but rather on categorizing and classifying
4
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suppliers. The basic assumption for this research is, however, that purchasing would
become more competitive if customer demand was regarded explicitly.

1.1.2

Customer-driven purchasing

The base in this research emanates from the notion that the strategy for purchasing
customer‐order‐driven items should be differentiated from the strategy for
purchasing forecast‐driven items (Bäckstrand and Wikner, 2008b). This is supported
by the notion that the strategy for manufacturing customer‐order‐driven items is
differentiated from the strategy for manufacturing forecast‐driven items (e.g. Zäpfel,
1998; Hallgren and Olhager, 2006).
As stated previously, in order for the supplier interaction to contribute to
competitiveness, the customer requirements from the customer interface need to be
communicated to the supplier interface. It would thus be beneficial if knowledge
from manufacturing strategy could be extended to include also the supplier
interaction. It was also concluded that the knowledge that is key when making an
item in‐house, such as the customer order, is not always taken into account if the
same item is to be purchased.
If supplier interaction and customer‐driven manufacturing are aligned, it creates a
basis for customer‐driven purchasing. This is illustrated in Figure 1.5 where the
knowledge from manufacturing strategy for the make situation, i.e. method for
customer‐driven manufacturing is extended to include also the supplier interaction.
The result is a method for customer‐driven purchasing for the buy situation.

Figure 1.5 Differentiation of make and buy scenarios

In this research, the position of the CODP is regarded in relation to the position of the
supplier interface of the supply system in order to differentiate whether the
purchased items are forecast‐driven or customer‐order‐driven. The buy scenario in
Figure 1.5 is in this research thus assumed to be equally affected by the position of
the CODP as the make scenario is.

The fact that customer demands are changing and becoming more diversified also
adds the requirement to be able to handle different levels of customization in the
purchasing situation. To some degree, the positioning of the CODP can be used to
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determine the level of customization, since the customer order is only available at
and after the CODP (Olhager and Östlund, 1990). However, since also standard items
can be customer‐order‐driven, the customer order point has to be differentiated
from the point in manufacturing where a product becomes customized. To illustrate
a situation where customer demand would affect the supplier relation, see Empirical
illustration I.

Empirical illustration I – Parker Hannifin

One of the product families of hydraulic motors consists of mainly high‐volume
products. However, the customer can also order customized motors that require
Parker to adapt a fixed number of the items to customer demand. Most of the
customized items are manufactured internally with maintained lead time, but one
critical item is ordered from a supplier. This supplier also supplies Parker with the
standard version of the item. How should the purchasers at Parker manage the
supplier relationship with this supplier in order to support the competitive priorities
both for the standard items and the customized items?

1.2

The identified research gap

In manufacturing strategy, there is an understanding of how different types of
products (e.g. standardized or customized) require different strategies (e.g. Make‐to‐
Stock (MTS), Make‐to‐Order (MTO) etc.) and of how different positions of the CODP
affect, for example, process choice and planning principles (Hayes and Wheelwright,
1984; Hill, 2000). Manufacturing strategy is therefore aligned with product
characteristics and market requirements in order to maintain competitiveness, i.e.
making sure that the competitive priorities are addressed (e.g. Skinner, 1969; Hayes
and Wheelwright, 1984; Miltenburg, 1995; Ward et al., 1998; Hill, 2000; Chase et al.,
2004).

As early as in 1984, Buffa stressed the need for purchasing and the supplier
interaction to be aligned with manufacturing to support the appropriate
competitive priority (Buffa, 1984, 1985, p. 32). This notion was supported also by
Watts et al. (1992). Recently, the need to extend the use of competitive priorities to
also include the purchasing strategy has been highlighted (e.g. Krause et al., 2001;
González‐Benito, 2007; Kroes and Ghosh, 2010).

However, to my present knowledge, so far very limited research has been performed
on incorporating knowledge about CODP‐differentiated competitive priorities in the
purchasing process. Mello et al. (2012) presented a framework, based on the work by
Wikner and Rudberg (2005a), integrating engineering, procurement (purchasing),
and production (manufacturing). Their findings are both relevant and interesting in
this research, and they can be seen as a complement, and support, to the need of this
research. Also, there is limited support on how product customization can be
combined with forecast‐driven and customer‐order‐driven purchasing.

Hence, a way to increase the knowledge exchange between purchasing and
manufacturing to enable customer‐driven purchasing is desirable. A structured
approach or method where the knowledge regarding the product and the customer
order is aligned with supplier interaction is hence needed.
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Based on this, the purpose and objective of this dissertation can be formulated.

1.3

Purpose, objective, and research objectives

The overall purpose of this research is to develop knowledge that can contribute to
increasing or maintaining the competitiveness of manufacturing companies by
utilizing knowledge from manufacturing strategy in the purchasing situation.
The main objective of this dissertation is to analyze the concept customer‐driven
purchasing.

In order to reach the main objective, five research objectives (RO) are formulated
below. These research objectives are based on the analysis‐synthesis logic where a
problem is first analyzed and hence
“dismantled or separated into constituent elements in order to study the nature,
function, or meaning” (e.g. Merriam‐Webster's Collegiate Dictionary, 2012)

and then synthesized:

“By combining simpler things something complex or coherent can be created”.
(e.g. Merriam‐Webster's Collegiate Dictionary, 2012)

Thus, in order to create a picture of what affects appropriate supplier interaction and
what the content of customer‐driven manufacturing is, the constituent elements
need to be analyzed. The first two research objectives are hence formulated as
follows:
Research objective 1: To identify the key characteristics of supplier interaction.

Research objective 2: To identify the key characteristics of customer‐driven
manufacturing.

In order to be able to utilize knowledge from manufacturing strategy in the
purchasing situation, supplier interaction and customer‐driven manufacturing need
to be combined. The first step towards synthesizing is hence a pair‐wise combination
of the key characteristics identified in RO 1 and RO 2. Thus, research objectives three
and four are formulated:
Research objective 3: To develop frameworks for analyzing supplier
interaction with regard to customer‐driven manufacturing.

Research objective 4: To develop frameworks for analyzing customer‐driven
manufacturing with regard to supplier interaction.

By combining supplier interaction and customer‐driven manufacturing, some
knowledge from manufacturing strategy can be transferred to the purchasing
situation. However, in order to fully synthesize supplier interaction and customer‐
driven manufacturing, the key characteristics identified in RO 1 and RO 2 and the
frameworks developed in RO 3 and RO 4 should be compiled and presented in a
comprehensive way. Thus, research objective 5 is formulated as follows:
Research objective 5: To develop a method for customer‐driven purchasing
that facilitates competitiveness by aligning supplier interaction and customer‐
driven manufacturing.
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Since aligning supplier interaction and customer‐driven manufacturing is a very
extensive task, some delimitations need to be stated.

1.3.1

Delimitations

This research focuses on manufacturers with a combination of standard and
customized products in their product range. At the focal actor the emphasis is on
issues related to ongoing manufacturing. Issues related to supplier integration in
product development are hence outside the scope of this dissertation. Furthermore,
customization of a product (i.e. goods and services) focuses on the physical
customization of the goods. Services are hence not explicitly treated. Service‐specific
issues are thus left for further research.

Also, when a supplier relation is analyzed, it is the focal actor’s view of the relation
that is in focus. The focal actor might have knowledge about how the dyadic relation
is viewed by its supplier, but most likely, the focal actor can only interpret the
supplier actions and by that gain a view of how the supplier views the relation.
Accordingly, this research does not claim to regard both actors in a dyadic relation,
but instead takes a clear standpoint in the focal actor. Additionally, when analyzing
supplier interaction, pure financial facts are not regarded.

1.4

Additional publications

Even though this is a monograph, results from the research have been presented and
published concurrent with the development of this dissertation. In Table 1.1, the
main contributions are compiled in chronological order. When the original
publication is in Swedish, the original title is first stated and indicated with italic‐
font, and then an approximate translation to English is provided. Below the table, the
author’s contribution to each publication is stated. The complete list of publications
can be found in Appendix 5.
Table 1.1 List of main publications

Title

Author(s)

Publication type

1

A Review of Supply Chain Classifications

2

Conference paper,
PLAN 2005
Conference paper,
OSCM 2005
Conference paper,
IPSERA 2006

4

Review of Supply Chain Collaboration Levels
and Types
Supply Chain Interaction – Market
Requirements Affecting the Level of
Interaction
Levels of interaction in supply chains

Bäckstrand and
Sandgren (2005)
(Bäckstrand and
Säfsten, 2005)
Bäckstrand and
Säfsten (2006)
Bäckstrand (2006)

5

Levels of interaction in supply chain relations

Bäckstrand (2007)

6

Investigating the Aspect of Interaction in the
Mobile Manufacturing Concept
Effects on Supply Chain Relations in Mobile
Manufacturing
Samordning av grad av samverkan och grad
av kundorderstyrning

Bäckstrand and
Stillström (2007)
Stillström and
Bäckstrand (2007)
Bäckstrand and
Wikner (2008b)

Conference paper,
PLAN 2006
Licentiate thesis,
Chalmers, Sweden, 2007
Conference paper,
NOFOMA 2007
Conference paper,
SPS 2007
Conference paper,
PLAN 2008

3

7
8
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Title

Author(s)

Nivå av samverkan i kund‐ och
leverantörsrelationer
Level of interaction in customer and supplier
relations
10 Grad av kundorderstyrning
Level of certainty
9

11 Strategiska frikopplingspunkter och
samverkan i försörjningskedjor
Strategic decoupling points and interactions in
supply chains
12 Aligning operations strategy and purchasing
strategy
13 Decoupling points and product uniqueness
impact on supplier relations
14 Kundorderstyrning och kundanpassning – från
kund‐ och leverantörsperspektiv
Process drivers and customer adaption – from
customer and supplier perspective

Publication type
[in Swedish]

Coordination of level of interaction and level
of certainty
Bäckstrand (2008)

Wikner and
Bäckstrand (2009)
Wikner and
Bäckstrand (2010b)
Wikner and
Bäckstrand (2011)
Wikner and
Bäckstrand (2012)
Bäckstrand et al.
(2012)

Book chapter in Bonnier
Ledarskapshandböcker:
inköp & Logistik 2008 [in
Swedish]
Conference paper
PLAN 2009
[in Swedish]
Conference paper
PLAN 2010
[in Swedish]
Conference paper
EUROMA 2011
Conference paper
EUROMA 2012
Conference paper
PLAN 2012
[in Swedish]

Publication 1: This initial publication constitutes a review of current supply chain
classifications. Bäckstrand initiated the research idea and is the main author.
Sandgren contributed with theoretical input.
Publication 2: This publication constitutes a review of levels and types of supply
chain relations. Bäckstrand initiated the research idea and is the main author. Säfsten
provided feedback regarding content and readability.

Publication 3: One of the categories of factors affecting level of interaction was
further investigated in this publication. Bäckstrand initiated the research idea and is
the main author. Säfsten provided feedback regarding content and readability.
Publication 4: In this publication the concept of levels of interaction was introduced.
Bäckstrand is the sole author.
Publication 5: This publication constitutes the licentiate thesis. Bäckstrand is the
sole author.

Publications 6 and 7: These publications constitute an extension of the domain
limitations, where the concept of level of interaction is applied to the mobile
manufacturing setting. The research idea was developed jointly by Bäckstrand and
Stillström (now Rösiö) but the two publications emphasize either the aspects of
interaction (publication 6 – main author Bäckstrand) or the mobile manufacturing
setting (publication 7 – main author Stillström).
Publication 8: This publication derives from the initial idea for the KOPeration
project, to coordinate level of interaction and level of certainty. The research idea
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was developed jointly by Bäckstrand and Wikner, as was the conclusions. This
publication was also published as an article in Bättre produktivitet, 2009(1) pp. 12‐16
(Bäckstrand and Wikner, 2009).

Publication 9: In this publication the level of interaction in customer and supplier
relations were investigated. Bäckstrand is the sole author.

Publication 10: This publication emanates from the KOPeration project and
conceptually combines level of certainty and the point of product differentiation
(Wikner and Wong, 2007). The research idea was developed jointly by Bäckstrand
and Wikner as were the conclusions. Wikner wrote the main part while Bäckstrand
contributed with theoretical input.

Publication 11: This publication emanates from the KOPeration project. Strategic
decoupling points in terms of CODP and PODP were introduced and combined. The
concept of combining level of certainty and level of controllability, previously
introduced by Wikner et al. (2009) was here applied to the supplier interface, and
the resulting supplier interaction interface scenarios were linked to the interaction
life‐cycle and a differentiated purchasing strategy. The research idea was developed
jointly by Bäckstrand and Wikner, as were the conclusions. This publication was also
published as an article in Bättre produktivitet, 2010(8) pp. 8‐13 (Wikner and
Bäckstrand, 2010a).

Publication 12: This publication also emanates from the KOPeration project and
constitutes further development of the findings in publication 11. The conceptual
development was conducted jointly by the authors. Based on the previous
publications, Wikner initiated this publication. Bäckstrand contributed with
extending this approach with a differentiated purchasing strategy and by extending
the three supplier‐interaction‐interface scenarios from publication 11, to nine
scenarios.

Publications 13 and 14: The problem description emanates from the KOPeration
project. Both publications concern the issue of differentiated product uniqueness
perspective, from focal actor and supplier actor respectively. The publications were
partly written in parallel. The research was conducted jointly by the authors and all
contributed to the findings. In publication 13, the issue was conceptualized and a
preliminary case application was included. In publication 14 the conceptualizations
were applied to one of the case companies in the project and thus a more extended
case application was included. Carlsson contributed with the data for the empirical
illustration and support for the analysis.

1.5

Outline

This dissertation has eleven chapters and six appendices. Initially the two chapters
Introduction and Methodology are presented; the methodology chapter concludes
with a summary of the scientific considerations of the dissertation. Next there are
three chapters constituting the frame of reference identifying the key characteristics
of supplier interaction and customer‐driven manufacturing, thus fulfilling research
objectives 1 and 2. Then there are two chapters constituting the development of the
conceptual frameworks thus fulfilling objectives 3 and 4. Next follows a presentation
of the four case companies. The resulting method for customer‐driven purchasing
(the CDP method) is introduced thereafter, followed by four empirical applications of
10

CHAPTER 1 – INTRODUCTION
the CDP method. This provides the basis for fulfilling research objective 5. In the
concluding chapter the results in this dissertation are summarized and discussed,
followed by directions for further research.

In the appendices, some relationship concepts are explained further, all identified
factors affecting level of interaction are listed and classified, a suggestion of how the
CDP method can be handled in Microsoft Excel is presented, the case company
contact persons are listed, and the full list of previous publications is compiled. To
conclude, all abbreviations used throughout this dissertation are compiled and
explained. See Table 1.2 for a graphical overview.

Table 1.2 Outline and content of the dissertation

Chapter

Content

Chapter 1
Introduction

In this chapter, the background for the research is stated and the
objective of this dissertation is defined. The basic delimitations are
specified and the content is presented in an outline. To conclude the
chapter, additional publications are presented.

Chapter 2
Methodology

In this chapter, the methodology used throughout the dissertation is
described. The research area is defined, the selected research
approach is described and a procedure for good theory building is
defined. Two general data collection methods are presented and the
research quality evaluation techniques associated with these
methods are described. The research process 2003‐2012 is described
and the research project KOPeration and the case study companies
are introduced. To conclude, the scientific considerations in this
dissertation are stated.

Chapter 3
Core concepts

This chapter defines the core concepts and constitutes, together
with parts of Chapters 4 and 5, the frame of reference for the rest of
the dissertation.

Chapter 4
Key characteristics of
supplier interaction

In this chapter, levels of interaction are analyzed and factors
affecting the appropriate level of interaction in a certain situation
are identified. To conclude the chapter, the fulfillment of RO 1 is
summarized.

Chapter 5
Key characteristics of
customer‐driven
manufacturing

In this chapter, three elements of customer‐driven manufacturing
are identified and further analyzed. Strategic lead time relations are
defined and to conclude the chapter, the fulfillment of RO 2 is
summarized.
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Chapter

Content

Chapter 6
Frameworks for analyzing
supplier interaction

This chapter, together with chapter 7, develops conceptual
frameworks. Here frameworks for analyzing supplier interaction are
developed in order to fulfill RO 3.

Chapter 7
Frameworks for analyzing
customer‐driven
manufacturing

In this chapter, frameworks for analyzing customer‐driven
manufacturing are developed in order to fulfill RO 4. The
frameworks are developed by combining the three elements of
customer‐driven manufacturing and the supplier interface.

Chapter 8
The four case companies used for empirical data collection are here
Case company description described. Factors currently affecting supplier interaction are also
identified.
Chapter 9
A method for customer‐
driven purchasing

In this chapter a method for customer‐driven purchasing – the CDP
method is introduced. The 12 steps consisting of the previously
identified frameworks are described and exemplified. By doing so,
RO 5 is fulfilled.

Chapter 10
Applications of the
customer‐driven
purchasing method

This chapter constitutes the application of the customer‐driven
purchasing method at the four case companies.

Chapter 11
Discussion and further
research

In this chapter, the scientific and industrial contributions are
discussed and summarized and areas for further research are
suggested.

Appendix
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METHODOLOGY
CHAPTER INTRODUCTION
In this chapter the research methodology is presented. Initially, the research area is
defined in order to help the reader to understand the context. Next, the research
approach and the research process are described. The virtues of ’good’ theory building
are presented and then the data collection approaches are stated together with an
explanation of how the case companies, presented more in detail in Chapter 8, were
selected. Finally, some criteria for research quality are presented in relation to how
research evaluation has been pursued in this dissertation.

2.1

Research area

In order to fulfill the main objective of this dissertation and to meet the stated
research objectives, the theory included needs to be multidisciplinary. Nevertheless,
the main research areas have been those of purchasing strategy and manufacturing
strategy.

However, purchasing strategy is not a clearly delimited research area. Influences
from purchasing (e.g. González‐Benito, 2007) and purchasing strategy (e.g. Hahn et
al., 1986) are included, as well as purchasing principles (e.g. Baily et al., 2008),
purchasing practice (e.g. Adams and Bohley, 2006), buyer‐supplier relationships (e.g.
Terpend et al., 2011), supplier development (e.g. Krause et al., 1998), supplier
evaluation (e.g. Carter, 1995), supply chain management (e.g. Chicksand et al., 2012),
and supply management (e.g. Kraljic, 1983), to mention a few.

Likewise, manufacturing strategy can advantageously be extended to include
operations strategy (e.g. Slack and Lewis, 2011) and operations management (e.g.
Hill, 2005). In addition, areas such as logistics (e.g. Defee et al., 2010), organizational
theories (e.g. Bacharach, 1989), marketing research (e.g. Bucklin, 1965), and
production economics (e.g. Olhager, 2003) have also been consulted for support.

2.2

Research approach

The research approach describes the scientific reasoning. There are three alternative
perspectives of reality in business research, according to Arbnor and Bjerke (1997, p.
49). These are:
–
–
–

the analytical approach
the systems approach
the actors approach
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These approaches differ in how they view reality. The oldest approach is the
analytical approach (Arbnor and Bjerke, 1997, p. 49). Its assumption is that the
whole is the sum of its parts, which implies that each difficulty can be divided into as
many parts as might be possible and necessary in order to solve it (Checkland, 1998,
p. 46). The analytical approach is based on the positivistic research tradition, in
which general laws are sought and hypotheses are formulated and tested (Säfsten,
2002, p. 19). Chronologically, the systems approach comes next. It was developed as
a reaction to the summative view of reality in the analytical approach. According to
the systems approach, the whole is different from the sum of its parts. To aim for a
holistic view is popular when conducting business‐oriented research, and system
thinking is hence the dominant view, both in business theory and business practice. A
factor that has been important for the growth of the systems approach is the need for
interdisciplinary approaches to solve increasingly complex social problems (Arbnor
and Bjerke, 1997, p. 135). The third approach, the actors approach, is the most recent
of the three, emerging at the end of the 1960s. In the actors approach, wholes and
parts are ambiguous and reality is instead seen as a social construction (Arbnor and
Bjerke, 1997, p. 52).

The analytical approach is somewhat tempting in this research since the complex
reality or a comprehensive supply chain network can be difficult to grasp for a focal
actor. The systems approach is nevertheless the most suitable approach for meeting
the stated research objective and will hence be further investigated. This is also
supported by, among others, Christopher (2005, p. 5), who states that ‘the whole can
be greater than the sum of its parts’ when supply chain relations are properly
managed.

2.2.1

Systems approach

The view of the systems approach is, as previously stated, that the whole [system] is
different from the sum of its parts. It is however, important to point out that this
synergy effect could be either positive or negative (Arbnor and Bjerke, 1997, p. 51).
Systems’ thinking is a way to understand the complexity of the world. The concept
‘system’ embodies the idea of a set of elements connected together, which forms a
whole. Systems thinkers wish to describe the world holistically – in terms of whole
entities linked in hierarchies with other wholes (Checkland, 1998, p. 3). This idea
was also presented by Seliger et al. (1987, p. 221), who distinguish between three
different system aspects, functional, structural, and hierarchical, see Figure 2.1.
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Figure 2.1 System aspects (Seliger et al., 1987)

–
–

–

In the functional aspect, the behavior of a given system is described
independently of its realization (Seliger et al., 1987). The function of the system
describes the purpose of the system (Hubka and Eder, 1988, p. 95).
The structural aspect describes a system as a set of elements that are
interlinked with relations (Seliger et al., 1987). The relationship between
different entities is essential, and the entities should be explained and
understood from the properties of the whole (Arbnor and Bjerke, 1997).
According to the hierarchical aspect, parts of the system can be considered as
subsystems and the system itself can be part of a more comprehensive system –
a super system (Seliger et al., 1987).

Hubka and Eder (1988, pp. 27‐28) state:

“Any system is always a constituent part of a super system and can itself be
divided into subsystems.”

In this research, the structural aspect can be compared to the supply chain network
structure presented in Section 3.3. The hierarchical aspect supports the notion of
investigating supply chain relations (super system) by researching individual
relations between actors (system) and sometimes also the micro dyads (see Section
4.7.2) between different functions in a relation (subsystems). The structural aspect is
also applied when determining research objectives, since the analysis‐synthesis logic
can be compared to systems thinking. The key characteristics (RO1 and RO2) are first
analyzed and are hence seen as the elements the frameworks for analyzing (RO3 and
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RO4) are seen as the relationship building and also the first step in synthesizing. The
method for customer‐driven purchasing (RO5) hence constitutes the synthesis, i.e.
the system.

A system can also be classified according to whether it is an open system or a closed
system. An open system depends on its surroundings/environment/context, which
makes the relation between the system and its context interesting to study. A closed
system is not influenced by, and cannot influence, its surroundings (Arbnor and
Bjerke, 1997, p. 112; Bellgran and Säfsten, 2005, p. 60). According to Mattsson (1999,
p. 47), companies and supply chains can be regarded as open systems since their
components are linked, not only to each other, but also to the surroundings, i.e.
suppliers, customers, competitors, and the authorities.

Besides the three system aspects, two alternative procedures are presented by
Seliger et al. (1987, p. 222), describing the system in a complete and clearly
structured way: the top‐down procedure and the bottom‐up procedure. The top‐
down procedure starts from the description for the whole system and refines the
structures down to a detailed solution. The bottom‐up procedure starts from the
subsystem and combines several subsystems to build a system or a super system.
The bottom‐up procedure is more often applied than the top‐bottom procedure even
though it does not support the systems approach as well as the latter does (Seliger et
al., 1987, p. 223). The reason for this is probably that the top‐down procedure
requires considerable planning and a large modeling size while at the same time it
initially only provides little value.
The research presented in this dissertation has an open systems approach in which
the supply chain network is regarded as the super system. A bottom‐up procedure is
used since the micro dyads, or links, that exists in an interface between two actors
are the unit of analysis and the conclusion about the supplier interaction emerges
from analyzing these dyads in a triadic context. Acting as a researcher, the author
could have applied the top‐down procedure, and analyzed the whole supply chain,
but in to order design a method that can be applicable for manufacturing companies,
acting as the focal actor, the bottom‐up procedure is better suited.

2.2.2

Reasoning styles

To a large extent, applied research is about relating theory and reality to each other.
There are mainly two reasoning styles, deductive reasoning – the scientific approach
to research, and inductive reasoning – the interpretivist approach (Williamson, 2002,
p. 36). Sometimes a third reasoning style, abduction, is discussed (Dubois and Gadde,
2002; Patel and Davidson, 2003, p. 24; Kovács and Spens, 2005). See Figure 2.2 for an
illustration.
–
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Deduction is connected with the hypothesis‐testing approach to research. The
argumentation moves from general principles to specific instances (Williamson,
2002). Deduction starts with theories and models, defines variables for study,
predicts their relationship through the formulation of hypotheses, and tests
those hypotheses (Williamson, 2002, p. 28). The aim of a deductivist is to refute
or falsify the hypothesis (Popper, 1963). However, if the investigated data do
not falsify the hypothesis, the hypothesis is not proven true, the data only
support it.
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Induction is associated with the hypothesis‐generating approach to research.
Inductive reasoning moves from specific instances to conclude with general
statements or principles. Hence case studies and observations occur initially
and hypotheses are generated from the analysis of the empirical data
(Williamson, 2002).
Abduction can be seen as a combination of deductive and inductive reasoning.
Abduction starts from a specific instance and formulates a hypothesis
(induction); in the next stage, this hypothesis is tested (deduction) and can be
improved or enlarged to become more general (Patel and Davidson, 2003, p.
24).

–

–

Figure 2.2 An illustration of induction and deduction, based on Holmberg (1987)

The research conducted in this dissertation is most comparable to the abductive
reasoning style, with several iterations of theoretical deduction and empirical
induction. Induction and deduction (and thus abduction) can be seen as different
ways of increasing knowledge and building theory. A structured procedure for this
theory building is presented in the next section.

2.3

Theory building

Generally, there can be two different objectives of research: theory building or fact
finding (Wacker, 1998, p. 371). The difference lies in the purpose of research: the
purpose of theory building is to build an integrated body of knowledge to be applied
to many instances while the purpose of fact finding is to build a lexicon of facts that
are gathered under specified conditions. The definition of theory by Hunt (1991) is
applied in this research and states:
“Theory is a systematically related set of statements, including some lawlike
generalizations, that is empirically testable. The purpose of theory is to increase
scientific understanding through a systematized structure capable of both
explaining and predicting phenomena.” (Hunt, 1991, p. 4)
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This research aims to develop a customer‐driven purchasing method by combining
two existing bodies of knowledge. By doing so, the objective of this research is theory
building rather than fact finding, where the research presented in this dissertation is
based on current theory. In manufacturing strategy, one of the two basic building
blocks of this research, and in supply chain management research, there have been
several calls for more theory development (e.g. Meredith, 1993; Handfield and
Melnyk, 1998; Melnyk and Handfield, 1998; Carter and Rogers, 2008; Ellram et al.,
2008). The author does not claim that the results in this dissertation constitute a
theory, but nevertheless aims at developing a theoretical contribution and thus the
procedure for theory building will be used as a guideline.

There are also numerous publications on the subject of theory building, mainly in
operations management (e.g. Bacharach, 1989; Eisenhardt, 1989; van de Ven, 1989;
Whetten, 1989; Wacker, 1998, 2004; Schroeder, 2008; Wacker, 2008). The article by
Wacker (1998) has been widely referred to (e.g. Forza, 2002; Stuart et al., 2002; Voss
et al., 2002; Dubois and Araujo, 2007; Gupta and Boyd, 2008; Schroeder, 2008) and is
used as a guideline in this research. Wacker (1998) concluded that theory is
important for researchers and practitioners for the following reasons:
–

–

–

It provides a framework for analysis.
It provides structure for where differences of opinion exist. Since it is unlikely
that all academics would agree on which factors2 are most important in a
hierarchy of factors, a framework of ‘good’ theory procedures provides an
understanding of where these differences of opinion lie.
It provides an efficient method for field development.
Theory development reduces errors in problem solving by building on current
theory. Building on current theory is equivalent to incorporating all that is
known from the current literature (theoretical, mathematical, empirical, and
practitioner research) into a single, integrated, consistent body of knowledge.
An integrated body of knowledge can only be pursued efficiently if integrated
theory is developed through consistent theory building methodologies.
It provides clear explanations for the pragmatic world (applicability).
Managers need more rationale than a set of rules. More specifically, they want
to know why this set of rules holds for their specific manufacturing facility
(what, who, where, when) and how and why these specific relationships could,
would, or should improve their manufacturing facility. Additionally, they want
to know specific instances where these rules have been successful (empirical
support).

In order to pursue theory building, a definition of the content of theory is needed.
The definition of theory content is based on a thorough literature review (e.g. Bunge,
1967; Reynolds, 1971; Hunt, 1991). Wacker (1998) concludes that a theory must
have four basic components:
1. conceptual definitions
2. domain limitations
3. relationship‐building

(Who and What)
(Where and When)
(How and Why)

This is the term used by Wacker (1998, p. 362) and should not be confused with the affecting factors
presented in subsequent chapters.

2
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4. predictions

(Should, Could, and Would)

A ‘good’ theory must furthermore follow eight virtues (Wacker, 1998, p. 365):
1.
2.
3.
4.
5.
6.
7.
8.

uniqueness
conservatism [conservation]
parsimony3
generalizability
abstraction [abstractness]
fecundity4
internal consistency
empirical riskiness [falsifiability, refutability]

The words in brackets are the alternative wordings used by Wacker in later
publications (Wacker, 2008, pp. 7, 13). The four components of theory in relation to
properties and the virtues of ‘good’ theory are put in relation to each other in Figure
2.3.

Figure 2.3 The fundamental components of theory and the properties and virtues of ‘good’
theory, based on Wacker (2008, p. 13)

When recalling the two different objectives of research (i.e. theory building and fact
finding) and putting them in relation to the definition of theory, it can be noted that
theory building research carefully defines concepts, states the domain, explains how
and why relationships exist, and then predicts the occurrence of specific phenomena
(Wacker, 1998, p. 371). Fact finding research, on the other hand, also carefully
defines concepts and states domains. ‘Good’ fact finding research then uses evidence
to discover if relationships exist. Next, ‘good’ fact finding research explains how and
why specific phenomena occurred.
3 Parsimony refers to the idea that fewer assumptions are better. A synonym is succinctness. It can be
compared to Occam’s razor (Thorburn, 1915)
4 Fecundity refers to the idea that a theory that generates many hypotheses is better than a theory
with fewer hypotheses. Synonyms are fruitfulness or richness.
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In the formal sense of the definition of theory, fact finding research is hence not
theory building research since the evidence is gathered before the relationships are
explained and before the relationships are predicted (Wacker, 1998, p. 371).
Wacker (1998) further states that fact finding research focuses on descriptive
differences among data, while theory building research concentrates on the
underlying factors for similarities. Theory building research raises the abstraction
level by integrating subtle systematic similarities across the descriptive dimensions
of individuals, organizations, businesses, industries, or countries. Consequently, from
the standpoint of ‘good’ theory building, it seems that systematic similarities are
more important than descriptive differences.
In order to build new theory, a procedure to ensure ‘good’ theory building is needed,
but first the different types of theory building research have to be defined.

2.3.1

Different types of theory building research

In this section, the theory‐building types of research in operations are classified by
their theory‐building purpose. There are two major classes of research: analytical
and empirical. When research is primarily based on deductive rules, it is called
analytical science, to distinguish it from those areas of knowledge that depend
primarily on empiricism and induction (see Section 2.2.2), called empirical science
(Wacker, 1998, p. 373).

Each major research class has, according to Wacker, three subcategories, see Figure
2.4. There are hence six different types of theory building research, and each type
serves to develop and verify theory using a different research methodology. The
‘good’ theory building procedures are applicable to all these six types of research.

Figure 2.4 The major research classes and their subcategories, based on Wacker (2008, p. 13)

Analytical research is divided into the three subcategories: conceptual, mathematical,
and statistical. Empirical research is divided into statistical, experimental, and case
study. Analytical statistical and empirical statistical thus represent two different
types of theory‐building research.
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Since analytical conceptual research (deduction) and empirical case study
(induction) are the main research methods used in this research project, these two
subcategories are further discussed here.

From a theory‐building perspective, the purpose of analytical conceptual research is
to add new insights into traditional problems through logical relationship building.
These studies usually employ case study examples to illustrate these
conceptualizations (Wacker, 1998, pp. 373, 378). Thus, a chapter with empirical
illustrations of the applicability of the method that fulfills the objective of this
dissertation is included in Chapter 10.
The purpose of empirical case study research is to develop insightful relationships
within a limited set of companies. By limiting the number of companies investigated,
this research method investigates small samples using a large number of variables to
identify new empirical relationships (Wacker, 1998, p. 375).

The key difference between the empirical case study method and the analytical
conceptual method is hence that the empirical case study method uses data to form
the theory and the analytical conceptual method uses deduction to form theories
(Wacker, 1998, p. 375). From the standpoint of ‘good’ theory, one important
conclusion is drawn: no single research category or subcategory is superior to any
other research category or subcategory. Each method serves a very different, but
important, purpose for theory development in operations management. Basically,
theories developed using the analytical research methodologies are refuted by
empirical evidence, while theories developed using the empirical research
methodologies are refuted by internal consistency (Wacker, 1998, p. 375).

2.3.2

General procedure for ‘good’ theory building

There are many academic contributions suggesting different procedures for theory
building (e.g. Swamidass, 1986; Bacharach, 1989; Eisenhardt, 1989). However, these
procedures suggest how to operationalize specific types of research projects. The
procedure developed by Wacker and presented here constitutes the basic four stages
needed for ensuring that the guidelines for ‘good’ theory building are met –
regardless of research type (Wacker, 1998, p. 368).
The four stages presented here follow the four basic criteria for theory and are based
on the stages presented by Wacker (1998, pp. 368, 377). The stages are
supplemented by the stages in theory building by Voss et al. (2002) and the building
blocks of theory development by Whetten (1989).
–

–

Conceptual definitions. Define who and what are included and what is
specifically excluded in the definition. In the first stage of theory building, it is
important that the conceptual definitions used in the analytical methodologies
are the same definitions that are operationalized in the empirical methods.
Therefore, for theory building, the first step in theory‐building research should
be the same in each subcategory of research pursued. The purpose of this step
is, according to Voss et al. (2002) to identify or describe key variables and
according to Whetten (1989) to answer the question ‘What?’.
Domain limitations. In the second stage of theory building research, the
domain of the theory is defined. This stage observes and limits the conditions
regarding when and where the subsequent events are expected to occur. In this
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stage, all three types of analytical methodologies should specify where their
theories apply. From the perspective of theory building, ideally, the domains
suggested by the analytical methods would be investigated by the empirical
methods to verify relationships to raise the abstraction level. This stage is not
included in theory building by Voss et al. (2002)but rather under theory
refinement. Whetten (1989) places limitations on the applicability by asking
the questions ‘Who?, Where?, and When?’.
Relationship building. In the third stage of theory building research
procedures, relationships are suggested for theory building. In all three of the
analytical methodologies, logic is used to determine the relationships. This is
described by Voss et al. (2002) as identifying linkages between variables and by
Whetten (1989) as answering the question ‘How?’.
Predictions. The fourth stage of theory building research involves prediction
and verification. It is important for setting conditions for what [where,
according to Wacker (1998, p. 368)] a theory predicts. It tests the model by
criteria to give empirical verification for the theory. To develop practical
models, it seems that offering ‘how’ these results are tested in the empirical
territory is a valuable aid for ‘real‐world’ empirical testing. Usually predictions
are based on logical analyses and empirical evidence comes from case studies.
Consequently, ‘good’ theory building should have empirical evidence to suggest
why the theory has some legitimacy in the empirical world. This is described by
Voss et al. (2002) as identifying ‘why’ these relationships exist and
correspondingly Whetten (1989) puts the question ‘Why?’.

–

–

For each stage of the theory building procedure, there is a need for integration of the
results from other research methods to raise the abstraction level of current theory.
How this research complies with the procedure and virtues is discussed in Chapter
11.
Thus, if the procedure for ‘good’ theory building is followed and the eight virtues of
‘good’ theory, as presented in Figure 2.3, are considered in research, the resulting
conclusions should be ‘good’ theory, and as van de Ven (1989) phrased it:
“Nothing is quite so practical as a good theory.”

2.4

Data collection

The data collection methods for analytical conceptual research and empirical case
study research differ and are presented here, together with a description of how the
data collection has been pursued in this research.

2.4.1

Analytical conceptual

A common data collection method for analytical conceptual research is literature
reviews. A literature review is a systematic, explicit, and reproducible method for
identifying, evaluating, and interpreting the existing body of literature (Fink, 1998).
A literature review can be used to identify what is known and not known, to justify
the need for further studies to fill in the gap (Fink, 1998). The literature review
provides a context for the research as well as assisting the researcher in
understanding the problem and its context. The literature review plays an important
role in theory generation [theory building] (Williamson, 2002, p. 62).
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According to Hart (2001), books, articles, conference papers, statistics, official
publications, reports, and dissertations constitute an appropriate literature base for
a dissertation at a doctoral level. The type of literature to use depends on the aim of
the literature review. Theories and models are often presented in a fuller context and
in more detail in books. The latest findings are instead found in articles, reports, and
conference proceedings (Patel and Davidson, 1994, p. 33, 2003, p. 42).

The literature found in a literature review should be filtered through two eligibility
screens, the practical screen and the quality screen (Fink, 1998). The practical screen
identifies studies that are potentially usable and the quality screen checks for
adherence to methods that scientists and scholars rely on to gather sound evidence.

In the literature review presented in this dissertation, both in the introduction and in
the frame of reference, the practical screen was only used to identify literature
written in English or Swedish. Books, academic journals, business journals,
conference proceedings, and theses or dissertations were included, while
newspapers were excluded. Newspapers were excluded since they do not constitute
an appropriate literature base for a dissertation at a doctoral level according to Hart
(2001). No limitations regarding when in time the literature was published were set;
both the initial reference and the latest findings were considered relevant. The
quality screen methodology can be used to select and review only the literature that
meets the selected standards. In the supply chain area however there is no clear
definition of how high‐quality studies should be conducted. No literature has hence
been excluded on this basis.

The literature in the supply chain area is rather widespread concerning from what
perspective supply chain interaction is regarded. The literature selection is thus
deliberately multidisciplinary in order to identify the contrasting themes and
antecedents of the field. The references used in this research are extracted from
areas such as supply chain management, purchasing/supply management,
purchasing strategy, logistics, systems theory, operations management,
manufacturing strategy, operations strategy, and organizational theory.

The selection of literature to review has been iterative. When an article was found
relevant, the reference list was used to trace the original source and/or other articles
covering this subject, which is an established way of finding relevant literature
according to Patel and Davidson (1994, p. 34).

2.4.2

Empirical case study

Empirical case studies can be used for various types of research purposes, such as
exploration, theory building, theory testing and theory extension/refinement (Voss
et al., 2002). Case studies can be and have been used for theory building in both
operations and purchasing. In operations [management] both case study applications
(e.g. van Donk, 2001; Simons Jr. and Russell, 2002; Skipworth and Harrison, 2004)
and methodological guidelines (e.g. McCutcheon and Meredith, 1993; Meredith,
1998; Voss et al., 2002) are numerous. However, in purchasing the case study
applications are still numerous (e.g. Holmström, 1998; Esain, 2000; Gelderman and
van Weele, 2002; Rábade and Alfaro, 2006), but the methodological guidelines are
scarce (e.g. Dubois and Araujo, 2007).
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Case studies can be conducted in many different ways (Williamson, 2002). According
to Wacker (1998), the main data collection methods in empirical case studies to
capture the direct observations of reality are field studies (observation of case
companies) and action research (interaction with case companies). To capture
people’s perception of reality, interviews can also be used (Meredith et al., 1989).
Surveys can either be seen as a separate research strategy (Yin, 2003, p. 5) or as a
data collection method in case studies (Yin, 2003, p. 52).
The basic types of designs for case studies are, according to Yin (2003, p. 40):
–
–

Single‐case study
–
with single or multiple units of analysis
Multiple‐case study
–
with single or multiple units of analysis

Multiple‐case study allows cross‐case comparison and the investigation of a
particular phenomenon in diverse settings (Williamson, 2002, p. 115). This type of
case study is furthermore preferred by Yin (2003, p. 53) since the analytical benefits
from having several cases may be substantial. The unit of analysis is related to the
fundamental problem of defining what the ‘case’ is. A ‘case’ can for example be an
individual, an event, or an entity (Yin, 2003, pp. 22‐23). The unit of analysis is
furthermore related to the formulation of the stated research question(s) or research
objective(s).
Selection of case companies

When selecting the case companies for this case study, the research objectives in this
dissertation (stated in Section 1.3), and the purpose of the empirical studies (i.e. to
use case study examples to illustrate the conceptualizations developed by analytical
conceptual research) were kept in mind, this in line with Williamson (2002, p. 116).
Furthermore, the case companies should be manufacturing companies,
manufacturing a mix of standard and customized products and, with at least a part of
all manufacturing being customer‐order‐driven, in order to be able to support
research objective 2.
The empirical case study findings in this dissertation were collected at Ericsson AB in
Borås, Fagerhult AB in Habo, Parker Hannifin AB in Trollhättan, and Siemens
Turbomachinery AB in Finspång, all further presented in Chapter 8. All these
companies comply with the requirements stated above and they are, regardless of
end product or line of business, facing similar problems.

The purpose of including the case company descriptions and empirical applications
in this dissertation is to provide empirical exemplifications of the problems
identified. However, the conceptually developed frameworks in Chapters 6 and 7 are
not only exemplified empirically but also empirically tested and refined in order to
develop the method presented in Chapter 9.
Since four companies are included in the study and the same issue is treated at each
company, the case study can be described as a multiple case study with several
contexts (i.e. line of business) according to Yin (2003, p. 40) with multiple units of
analysis, i.e. purchasing strategy, manufacturing strategy, and the supplier relations
are studied.
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The companies included in this study are all manufacturing companies in Sweden.
Two of the companies, Fagerhult and Parker, carry a full line of products ranging
from catalog orders/standard to fully customized. Both companies offer “engineer‐
to‐order” customer‐order‐unique products, but in this case study the focus will be on
the products that are “adapt‐to‐order” i.e. where certain items in a “standard”
product can be adapted to customer order requirements. The products from Ericsson
and Siemens are all customer‐unique. However, both companies have a distinct
customer order decoupling point, where the modules assembled before this point are
customer‐generic.
Application

There are many different variations of case studies as research strategy. Yin (2003, p.
15) defines five applications where case studies can be used to:
–
–
–
–
–

explain presumed casual links
describe an [intervention] situation
illustrate certain topics (descriptive mode)
explore situations with no clear set of outcomes
meta‐evaluate an evaluations study

The purpose of the case studies included in this research is to describe a situation, to
illustrate certain topics, and to explore the implementation situation when the result
presented in Chapter 9, the CDP method, is implemented.
Data sources

There are, according to Yin (2003, p. 85), six potential sources of evidence:
documentations, archival records, interviews, [direct] observations, participant
observations (interactions), and physical artifacts. The sources are highly
complementary and a good case study hence wants to use as many sources as
possible (to enable triangulation, see Section 2.5.3). However, not all sources are
relevant for all case studies. In this research for example, no physical artifact has
been included.
For more information regarding when a certain case company has been visited, and
the data sources received, please refer to Appendix 4.

The research techniques to capture case evidence through documentations and
archival records, interviews, observations, and interactions/action research will
hence be further described.

Documentations and archival records

For case studies, the most important use of documents is to confirm and enhance
evidence from other sources. Documents must be carefully used due to their
potential biases (Yin, 2003). Archival records in the form of computer files and
records may also be relevant. However, most archival records were gathered for a
specific purpose, most likely a different one from the case study investigation. This
must be regarded when interpreting the records (Yin, 2003).
In this research, the documents used are the Power‐Point presentations containing
company background, organizational charts (which can be seen as an archival
record), product information, etc., used as a basis for the oral presentations at the
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workshops in the research project KOPeration (see Section 2.7), e‐mail
conversations, company information and presentations found on each case
company’s home‐page, and documents describing specific areas of interest, such as
‘supplier evaluation procedure’. Some of this documentation has been handed over
during visits, some have been conveyed by e‐mail. The archival records included in
this research are mainly the product BOM, information regarding suppliers and lead
times, and information regarding historical demand (volume, product mix,
customizations, and demand lead time). None of these records were gathered with
this case study in mind and their applicability has hence been investigated.

Interviews

Interviews are one of the most important sources of case study information (Yin,
2003, p. 89). Interviews can be more or less structured. Gillham (2000) has defined a
scale with the dimensions of interviews, ranging from unstructured to structured,
see Figure 2.5.
Unstructured

Listening to
other people’s
conversation
‘verbal
observation’

Structured

Using ‘natural’
conversation
to ask research
questions

Open‐ended
interviews, just
a few open key
questions

Semi‐structured
interviews, i.e.
open and closed
questions

Structured
Recording
Semi‐structured
schedules: in
questionnaires: questionnaires:
effect, verbally
multiple‐choice simple, specific,
administered and open questions closed questions
questionnaires

Figure 2.5 Dimensions of interviews (Gillham, 2000, p. 60)

According to Yin (2003, p. 90), interviews in case studies are rather guided
conversations than structured queries. Open‐ended interviews are furthermore the
most common in case study research.

Compared to the dimensions of interviews presented by Gillham (2000), the
interviews conducted in this research were towards the unstructured side of the
scale in Figure 2.5. The few structured interviews that were conducted were semi‐
structured interviews. Most interviews were in the form of ‘natural conversation’,
and the word ‘conversation’ is hence preferred in the following. More information
regarding the interviews conducted and the interviewees can be found in Table 2.2 to
Table 2.5 in Section 2.7, where the interaction with each of the case study companies
is further described.
Several, but not all, conversations were taped (when conducting a conversation while
walking around the manufacturing site the surrounding noise often made it
impossible to record the conversations).

Observations

According to Gillham (2000, p. 45), observations are when you look at what people
are doing, listen to what they are saying and sometimes ask them clarifying
questions. The observer is not required to act unobtrusively as ‘a fly on the wall’ but
can act naturally and stay in the social background. Dingwall (1997) referred to this
as ‘hanging out’ in contrast to interviews that he referred to as ‘asking questions’.
This is referred to as direct observations by Yin (2003, p. 92), who gives the example
of a field visit to the case study ‘site’. During such a field visit, environmental
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conditions and relevant behaviors can be observed. Yin (2003, p. 93) further claims
that observational evidence is often useful in providing understanding and additional
information about the topic that is being studied. To increase the reliability of
observational evidence, more than one single observer should conduct the
observation.

Since the case companies all offered a company presentation and a company tour,
direct observations were used for collecting observational evidence relevant for this
research. During the observations, the author was accompanied by the fellow
researcher, both acting as non‐participating observers according to the definition by
Patel and Davidson (1994, p. 82). The field visits in the KOPeration project
(presented in Section 2.7) were carried out jointly with the case study companies,
and each company hosted a visit (observation). During those occasions, the author,
together with the fellow researcher and representatives from the non‐hosting case
study companies, was an observer.

Interactions/action research

When the researcher takes on a more active role in the interaction with the case
study companies, it is referred to as action research (e.g. Kaplan, 1998; Näslund,
2002) or participant‐observation (Yin, 2003, pp. 93‐96).

The core idea of action research is that the researcher actively participates in
activities at the studied subject [company] and hence does not remain an outside
observer (Näslund, 2002). Action researchers strive to advance both science and
practice. Action research is furthermore closely associated with systems thinking
according to Checkland (1998), since the foundation for understanding lies in
interpreting interrelationships in systems. Systems thinking is a mindset for
understanding how things work (Näslund, 2002). Action research is thus a research
approach for tackling real‐world managerial and organizational problems, such as
logistics (Näslund, 1999). According to Kaplan,
“Action research [engages the researcher in an explicit program to] develop new
solutions that alter existing practice and then test the feasibility and properties of
the innovation.” (Kaplan, 1998, p. 89)

Innovation action research (IAR), invented by Kaplan, is directed more at creation
and learning than testing. IAR has the researchers actively engaged in helping
organizations to implement a new idea and learn about the idea and how to improve
it, plus the conditions for successful implementation (Kaplan, 1998). Kaplan
furthermore states that when there is a gap in theory, it has to be filled by innovation.
In this research action research, or rather innovation action research, has been
applied to fill the theoretical gap between purchasing strategy and manufacturing
strategy. The workshops and field visits carried out in the KOPeration project
(presented in Section 2.7) resemble action research rather than interviews and
observations. Thus before, during, and after the workshops, the author of this
dissertation has interacted with the case company representatives in order to create
change in applied methods or reasoning.
Several of the conceptual frameworks and the empirical illustrations and
applications presented in Chapters 6, 7, 8, and 10 could have been developed without

27

A METHOD FOR CUSTOMER‐DRIVEN PURCHASING
action research. The structured method (9) could, however, not have been designed,
applied, tested, and improved without the author interacting with and being able to
affect the case companies. Furthermore, the issues treated in the conceptual
framework regarding customization‐perspectives solely emanate from a question
raised during the interaction with case companies.

2.4.3

Data collection methods in relation to research objectives

The five research objectives stated are quite different in their nature and require
both the analytical conceptual data collection method and the empirical case study
data collection method to be used. The research focusing on fulfilling the first two
research objectives regarding identifying key characteristics is based on analytical
conceptual research and thus analytical conceptual data collection methods. The next
two research objectives, focusing on developing frameworks for analysis, rely heavily
on the analytical conceptual development for the actual development, but the input
on what analyses and thus what frameworks are needed was gathered with the
empirical case study method. Finally, the method designed to fulfill research
objective 5 was developed using conceptual tools and frameworks, but the sequence
and structure of the frameworks emanate from the empirical case studies.

2.5

Research quality

Since both analytical conceptual research and empirical case study research are
included in this research, multiple sources of evidence are available (Yin, 2003, p.
97). In this section, the criteria used to evaluate the quality of this research are
presented. In Chapter 11 the consequences for the research quality of the
methodological choices are further discussed.

2.5.1

Research evaluation – analytical conceptual

To be able to determine whether the facts found in a literature review are probable,
the researcher has to remain critical to the underlying documents. Patel and
Davidson (1994) compiled the following list of critique of sources that a researcher
should be aware of:
–
–
–

When and where were the documents created? During, or long after the event
occurred?
Why was the document created? What was the author’s aim? Under what
circumstances was the document created?
Who is/was the author? What was the author’s relation to the event? What is
the viewpoint of the author, is it a practitioners’ view or an academic view?

As with all secondary information, it is hard or impossible for the reader to
distinguish between the facts from an event and the author’s interpretation of the
event. Literature with a thorough methodological description at least gives the
reader a chance to analyze whether the author has considered this problem when
writing the literature. Another source of errors when conducting literature reviews is
connected to the selection of literature to include in the review and in the frame of
reference.
There are, according to Thurén (1997, 2005, p. 89), no specified, commonly accepted
rules for selection of data – outside the area of statistics. This does not mean that
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sources can be selected arbitrarily. In order to claim research validity, the sources
have to be selected in a structured way to give a correct picture of reality. Since there
are no clear boundaries between a correct selection and a distorted selection, Thurén
has developed three rules of thumb to help writers make correct selections:

1. A selection is distorted if data that are relevant from the chosen perspective,
are withheld.
2. A selection is distorted if the person accomplishing the selection has reasons
to hide how the selection was made.
3. A selection is distorted if additional data could change the general picture.

In this research, the first two issues in Thurén’s list are regarded throughout the
literature selection process. The last issue, however, is less regarded since this
research only includes some of the perspectives of supply chain interactions; areas
such as inter‐actor psychology or distribution and transportations that could affect
the relations are not regarded in this research.
In addition to being critical to the conceptual data collection methods, the results
found and the conclusions drawn must follow Wacker’s eight virtues of ‘good’ theory
in order to contribute to theory building. The eight virtues, and how they have been
considered in this research, are hence presented after the results and conclusions in
Chapter 11 together with a discussion of how the literature selection has affected the
research outcome.

2.5.2

Research evaluation – empirical case study

It is each researcher’s ambition to produce research with methodological soundness
and trustworthiness. However, depending on both the researcher’s own notion and
the receiving academic society’s notion of ‘good’ research, the quality of the research
is evaluated differently.
Traditionally, research quality has been evaluated based on the validity (internal and
external validity), reliability, and objectivity of the research (Guba and Lincoln, 1989;
Kvale, 1996; Halldórsson and Aastrup, 2003). Validity is concerned with accuracy
and it determines to what extent a research methodology measures what it is
designed to measure. Reliability is on the other hand concerned with obtaining
consistent, stable research with replication (Williamson, 2002, p. 27). Objectivity is
to ensure accurate representation of reality. These traditional scientific quality
criteria are most common among quantitative researchers (Wigren, 2007). When
pursuing qualitative research, another set of criteria for quality has been developed:
credibility, transferability, dependability, and conformability (Lincoln and Guba,
1985). These four criteria correspond to the traditional scientific research criteria,
see Table 2.1.
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Table 2.1 Criteria for evaluating research quality (Wigren, 2007)

Traditional scientific research criteria
Internal validity
To ensure that the study is logically sound
and free from confusing variables.
External validity
To ensure that generalization from the
study to a larger population is possible.
Reliability
To ensure that the operations of the study
can be repeated with the same results.
Objectivity
To ensure accurate representation of
reality.

Criteria for qualitative research
Credibility
To ensure that the respondents’ views fit the
author’s reconstruction and representation.
Transferability
To ensure that the author provides the reader
with sufficient case information to enable
generalizations in terms of case‐to‐case transfer.
Dependability
To ensure a logical, traceable, and documented
research process.
Conformability
To ensure that data and interpretations are not
figments of the author’s imagination.

Regarding the quality criteria in relation to this research, it can be noted that the
validity aspect certainly is relevant while the reliability aspect, being able to repeat
the study, is less so. When pursuing qualitative research, the results and conclusions
to a large degree rely on the researcher's presumptions, qualifications, education,
research environment, and so on. These qualities are hard to replicate. The reliability
requirement becomes even harder concerning the empirical case studies since the
actual data collected during an interview depend on the respondent’s state of mind,
knowledge of the issue at the time, attitude towards the interviewer, etc.
However, as long as the researcher is aware of his/her own biases and how previous
knowledge will affect future conclusions, the interpretations of the data are not
figments of the author’s imagination.

2.5.3

Research evaluation – triangulation

Triangulation is broadly defined as

“the combination of methodologies in the study of the same phenomena” (Denzin,
2009, p. 297)

Triangulation relies on the principle that collecting different kinds of data bearing on
the same phenomena will improve the accuracy of studies if they independently lead
to similar conclusions, or ‘converge’.

There are, according to Williamson (2002) two different types of triangulation:
method and source triangulation. In method triangulation the consistency of findings
is checked by using different data collection methods (Williamson, 2002, p. 36). In
this research the analytical conceptual and the empirical case study methods are
combined for method triangulation.
Source triangulation, on the other hand, refers to the crosschecking for consistency
by using information from different sources, derived at different times and from
different people (Williamson, 2002, p. 36). In this research, conceptual data are
derived from many different authors in several different research areas. The
empirical data are derived from four companies, each with at least two respondents.
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Also several different data sources, such as documentations, interviews,
observations, and interactions have been used, facilitating source triangulation.

2.5.4

Research evaluation – research objectives

The research objectives (RO) stated in this dissertation are supported by the aim of
the KOPeration project and formulated in line with appropriate research questions
for theory building, according to Voss et al. (2002, p. 198), recall Section 2.3.2:
What are the key variables?

RO 1: To identify key characteristics of supplier interaction

RO 2: To identify key characteristics of customer‐driven manufacturing
What are the patterns or linkages between variables?

Initially, the key characteristics are treated individually in RO3 and RO4 in order to
create the basis for fulfilling the main objective
RO 3: To develop frameworks for analyzing supplier interaction with regard to
customer‐driven manufacturing
RO 4: To develop frameworks for analyzing customer‐driven manufacturing with
regard to supplier interaction
Finally, through RO5, the patterns and linkages between variables are considered.

RO5: To develop a method for customer‐driven purchasing that will facilitate
competitiveness by aligning supplier interaction and customer‐driven manufacturing
Why should these relationships exist?

The last proposed research question by Voss et al. (2002, p. 198) ‘Why should these
relationships exist?’ is not explicitly treated by a separate research objective but is
rather fulfilled by the empirical applications in Chapter 10.

2.6

Research process

The original thoughts and problem identification that are the basis for this
dissertation originate from a master’s thesis project conducted in 2003 at Husqvarna
AB. The aim of that master’s project was to increase the efficiency in the supply chain
for Riders5 (Bäckstrand and Esbjörnson, 2004). During the conceptual and empirical
data collection (literature review and interviews), it became evident that a
framework supporting the selection of suppliers and selecting appropriate
relationship with chosen suppliers was lacking. Some frameworks were found, but
none took into account that Husqvarna AB manufactures a wide product‐mix of
Riders that contains a number of expensive components with long supply lead times,
while the whole market has strong seasonal variations with short demand lead time.
Hence, in the master’s thesis conclusion, in which possible improvements were
listed, the focus was put on what Husqvarna AB could do after the components were
ordered. Accordingly, the external supplier relations were omitted, and the main part
of the original problem remained.
5

A Rider is a ride‐on lawn mower, not of tractor type.
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In the middle of 2004, I had the opportunity to start this research project as a Ph.D.
candidate. To ensure that the limited literature review accomplished during the
master’s project had not omitted any major framework that could have been used for
selecting appropriate supplier relations, a thorough literature review was initially
conducted.

The results from this literature review were published6 in conference proceedings
and presented at the 7th and the 8th Swedish PLAN Conferences (Bäckstrand and
Sandgren, 2005; Bäckstrand, 2006), the 1st OSCM Conference (Bäckstrand and
Säfsten, 2005), and the 15th International IPSERA Conference (Bäckstrand and
Säfsten, 2006). The feedback from these publications and presentations indicated
that both industry representatives and scholars found the problem at issue both
interesting and worth pursuing.

The initial part of this research project was later compiled into a framework
supporting the selection of appropriate ‘level of interaction’ and published in a
licentiate thesis7 in 2007 (Bäckstrand, 2007). The framework was developed through
conceptual deduction according to the definition by Meredith (1993, p. 9) and is
analytical conceptual according to Wacker (1998).
In summary, the results from the licentiate thesis were:
–
–
–
–

a review of terminology concerning supply chain relations
a collection of factors affecting the appropriate level of interaction in supply
chain relations
a categorization of the affecting factors
an Interaction Framework in which selected affecting factors were compiled in
order to illustrate the most appropriate level of interaction in a certain relation
or situation

In this dissertation, the factors identified as affecting the appropriate level of
interaction in supply chain relations are compiled and presented in Appendix 2. The
underlying literature review constitutes the basis for the frame of reference in
Chapter 4. The Interaction Framework as presented in the licentiate thesis
constitutes the basis for the adapted Interaction Framework presented as a
conceptual framework in Chapter 6.

The application of the level of interaction concept in a complex manufacturing
context was analyzed with an analytical conceptual approach in two papers
presented in 2007 (Bäckstrand and Stillström, 2007; Stillström and Bäckstrand,
2007). The methodology of how to use the Interaction Framework to analyze level of
interaction in supplier relations was published in 2008 (Bäckstrand, 2008).

The reason for not including any empirical evidence in the licentiate thesis can be
summarized by a citation by Schroeder (2008, p. 355) that says that ‘empirical
research is only as good as the theory that underlies it’. In order to know what to
look for, who to interview, and what to ask at the case companies, a thorough
understanding of the adjacent research areas was hence needed.
6
7

A list of previous publications is presented in Appendix 5.

A licentiate is a Swedish diploma equivalent to half a doctoral dissertation.
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There were several questions left for future research in the licentiate thesis. The aim
of future research was at that time stated as ‘to carry out an empirical study to
investigate if any category that is important to consider had been omitted’ in the
licentiate thesis. This empirical study should also test if the affecting factors were
relevant for practitioners, and if all relevant factors were included. The aim of the
future research was hence to refine the Interaction Framework.
First, the categorization of the affecting factors as presented in the licentiate thesis
(i.e. product characteristics, internal process, market requirements, supply chain
context, and supply chain relations) was studied and somewhat reorganized and
renamed in order to better reflect the traditional research areas in supply chain
management. The categories presented in this dissertation (product, demand, supply,
internal organization, relation, and context) include the affecting factors from the
licentiate thesis, as well as additional affecting factors that have been found during
the recent research. The additional factors emanates both from the extended
literature and from empirical data from the case companies. Each factor’s
categorization is primarily based on the context where it is found, but also on logical
assumptions. For example, in a table called ‘Functional versus innovative products:
differences in demand’ by Fisher (1997, p. 107)8, the factor ‘Average forced end‐of‐
season markdown as percentage of full price’ can be found. This factor is included in
this research as ‘End‐of‐season markdown’ under both the product and the demand
categories. In other words, ‘End‐of‐season markdown’ in the product category refers
to how product characteristics affect end‐of‐season markdown, and ‘End‐of‐season
markdown’ in the demand category refers to how the demand pattern affects end‐of‐
season markdown. Furthermore, based on logical assumption, the factor is also
included in the supply category, then referring to the expected end‐of‐season
markdown on the supply market. Factors identified empirically are also categorized
based on logical assumptions.
Furthermore, in order to use the affecting factors in the Interaction Framework, they
are supplemented by a scale. At one end of the scale is the characteristic that best
supports a low level of interaction while the other endpoint represents the
characteristic that best supports a high level of interaction. For the affecting factors
identified by the literature review, the scale is mainly determined by the original
author. As for the factor ‘End‐of‐season markdown’ the scale ranges from low to high.
However, the direction of the scale is logically determined within the scope of this
research i.e. does low end‐of‐season markdowns best characterize a situation where
a high or a low level of interaction should be pursued? For factors identified
empirically, both the endpoints and the direction of the scales are based on logical
assumptions and verified by the case companies.
However, since more than 130 affecting factors were presented in the licentiate
thesis, it was concluded that it was neither possible nor meaningful to empirically
test all factors individually. Instead, in order to increase the usefulness and
applicability of the Interaction Framework, the aim of the subsequent research was
rephrased into finding different generic situations or scenarios. These scenarios
should be able to be used as a basis for constructing an adapted Interaction
Framework with the affecting factors for that specific scenario predetermined.

8

See Table 4.6 in Section4.8.1
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Accordingly, at the end of 2007, a research project investigating how the customer
order decoupling point (CODP) and thus the level of certainty regarding the
customer order could be used for differentiating purchasing strategies, to make the
purchasing process more efficient, was launched. Initially, three potential case
companies were contacted and visited. These companies were regarded as potential
cases since they all had a complex mix of products and an internal CODP. A research
question was jointly formulated. This first initiative to combine CODP and
manufacturing strategy with purchasing strategy to a ‘competitive purchasing
strategy’ was published in 2008 (Bäckstrand and Wikner, 2008b). However, after
presenting this paper at the 10th Swedish PLAN conference, the interest from other
companies was considerable. When a research application was formulated and
submitted to the Swedish Knowledge Foundation9 in the fall of 2008, a total of five
case companies for ‘co‐production research’ were included. Consent for a three‐year
project – the KOPeration project – was granted at the end of 2008. This project was
later extended to four and a half years due to maternity leave. Yet another case
company was incorporated into the project six months after the project was founded
and launched. See the next section for further information about the KOPeration
project.
The initial hypothesis of the research project was that the position of the CODP and
the characteristics of the purchased item affect the purchasing situation. However,
during the project an additional complicating aspect was identified as crucial to the
purchasing situation. This was the level of customization of the products being
manufactured (and the items being purchased) and the corresponding ‘customer
adaption decoupling point’ (CADP). The theoretical background in the manufacturing
strategy research area i.e. customer‐driven manufacturing has thus been developed
and extended iteratively when feedback from the case companies made it clear that
certain areas needed further explanation. A first initiative to launch a framework
combining the level of certainty and the level of customization was published in 2009
(Wikner and Bäckstrand, 2009).
Since the focus of this research is on supplier relations and the prerequisites for the
supplier interface, the set of strategic decoupling points was extended by the
‘purchase order decoupling point’ (PODP) in 2010 (Wikner et al., 2009). The PODP
indicates the level of controllability in the supplier interface and together with the
CODP, it creates nine different scenarios for the supplier interface (Wikner and
Bäckstrand, 2010b). Thus, controllability was identified as the third element of
customer‐driven manufacturing, together with certainty and customization.

While keeping the focus on the supplier interface, the customers’ required level of
customization from the view of the focal actor and the supplier actor was also
investigated. A framework permitting identification of supplier interactions with
non‐corresponding views of level of customization was hence developed (Bäckstrand
et al., 2012; Wikner and Bäckstrand, 2012).
The conceptual frameworks aligning manufacturing strategy and purchasing strategy
are the result of combining previous conceptual frameworks (Wikner and
Bäckstrand, 2011). This constitutes the theoretical result from the research project
9

KK‐stiftelsen (www.kks.se)
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and is the basis for Chapter 9. To increase the practical usefulness of the identified
conceptual frameworks, a structured method for analyzing the supplier relations
based on the situation determined by customer‐driven manufacturing was
developed. This is the main contribution of this dissertation and is referred to as the
CDP method. The CDP method has been developed iteratively with the case
companies in the research project.
In the CDP method an adapted Interaction Framework constitutes one of the steps.
The three elements of customer‐driven manufacturing are there used to identify
generic situations or scenarios for the supplier interaction. The affecting factors
discussed previously are, in addition to the categorization, also classified according
to whether they are important to consider in certain scenarios. The scenario is thus
determined by the level of certainty (forecast‐driven or customer‐order‐driven),
level of customization (generic or unique item), and level of controllability (make‐or‐
buy opportunity). The classification of affecting factors is, as the categorization,
determined based on the context of the original publication, determined by logical
assumptions, or determined in collaboration with the case companies.

Finally in the research process, the conclusions, managerial implications, and ideas
for further research were gathered. This stage of the research process was carried
out independently (not in the research project). This is presented in Chapter11.

2.7

The KOPeration project

The KOPeration project was financed by the Swedish Knowledge Foundation (KKS)
and carried out in collaboration with Combitech AB, Ericsson AB, Fagerhult AB,
Husqvarna AB, Parker Hannifin AB, and Siemens Turbomachinery AB.
The aim of the research project is:

“In collaboration with case companies identify needs, opportunities, and
improvements in supplier relationships and purchasing situations […]. The
anticipated result is a method or a documented structured way of working in
order to select/evaluate supplier relationships that can improve the
competitiveness.” (Bäckstrand and Wikner, 2008a) [Translated from Swedish]

In the case company descriptions in Chapter 8 and the subsequent empirical
applications in Chapter 10, two of the companies are excluded, Combitech AB in
Linköping and Husqvarna AB in Huskvarna. Combitech AB is a consultancy company
without its own manufacturing. Its role in the project has been to provide the author
with complementary cases and to provide the research project with knowledge from
a wide range of consultancy assignments. Combitech AB was hence excluded from
the case company description and further analyses. Initially, Husqvarna AB with its
Rider manufacturing was also included as a case company in this dissertation.
However, due to organizational changes, transfer of manufacturing site and,
foremost, a divergence from the research objectives stated in this dissertation (i.e. no
customer‐driven manufacturing or customized products), Husqvarna AB was
removed from the case company description and will henceforth be excluded in the
descriptions.

35

A METHOD FOR CUSTOMER‐DRIVEN PURCHASING
Own role
The author of this dissertation was one of two researchers involved in the
KOPeration project. The author had the role as assistant project leader and
researcher specialized in supplier interaction in the project. The fellow researcher,
Wikner, had the role as project leader and researcher specialized in customer‐driven
manufacturing.
With regard to possible biases it is worth mentioning that the author has been part‐
time employed by Combitech AB since 2008.

2.7.1

Individual case company activities

In the KOPeration project, the author has met with representatives from the case
companies at several occasions; please refer to Appendix 4 for a full statement.
However, before the research project funding was applied for and granted,
Combitech AB in Linköping, Fagerhult AB in Habo, Husqvarna AB in Huskvarna,
Parker Hannifin AB in Trollhättan, and Siemens Turbomachinery AB in Finspång
were asked to co‐formulate the project’s research question and to sign a letter of
intent. In order to formulate a common research question, an initial empirical pre‐
study was conducted at each company. These initial empirical studies are described
in the following paragraphs, in chronological order. Also, other individual activities in
which only one case company took part are presented here. The focus is on activities
carried out by the author; activities carried out by the fellow researcher are thus
omitted.
Siemens Industrial Turbomachinery AB

An initial pilot study was conducted at Siemens Turbomachinery AB at the Finspång
site (henceforth referred to as Siemens) at the beginning of 2008. The author was
then the sole interviewer. The two respondents held the positions of ‘Process and
Method Developer’ and ‘Purchasing Developer’, respectively. The pilot study was an
exploratory study conducted as a face‐to‐face meeting combined with an interview
with open‐ended questions and a guided tour of the manufacturing premises.
First, the respondents gave a company presentation at which the interviewer was
allowed to interrupt with follow‐up questions. The interview was not taped or
transcribed and had more the nature of a conversation than a strict interview. Notes
were taken however. Based on this pilot study, a set of questions regarding company
background, the product, the demand for it, the purchasing organization, the supply
chain, the suppliers, and the supplier relationships were formulated.

At a second meeting at the end of 2008, the author was accompanied by the fellow
researcher. The respondents during this meeting represented the ‘Process and
Methodology Development’ function, the ‘Demand and Supply Planning’ function, the
‘Gas Turbine Production’ function and the ‘Logistics’ function. The company
representatives presented their respective functions while the researchers were
allowed, and encouraged, to interrupt with additional questions. This meeting was
taped and notes were taken. Table 2.2 lists the research activities with Siemens
before the KOPeration project.
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Table 2.2 Research activities at Siemens

Date
Activity
2008‐01‐24 Meeting
Interview
Field visit
2008‐11‐12 Meeting
Presentation

Respondents
Output
Process and Method Developer Basis for designing questionnaire
Purchasing Developer
Contact person established
Participation in the KOPeration project
Process and Method Developer Information for company description
Demand and Supply Planning
Investigating purchasing strategy and
Gas Turbine Production
operations strategy at Siemens
Logistics

The answers received at the two meetings with the company representatives,
together with the material that was presented during the meetings and subsequently
received by e‐mail, constitute the basis for the case company description of Siemens
in Section 8.4. Information about and figures regarding Siemens AG, the Energy
sector, and Power Generation division are mainly retrieved from the Siemens
website (Siemens, 2008a) and the Siemens Power Generation website (e.g. Siemens
Power Generation, 2008b, 2008a). This information has, however, been crosschecked
with the company representatives to assure validity.
Fagerhult AB

A first meeting with a ‘Project Manager’ for supply chain management from
Fagerhult AB in Habo (henceforth referred to as Fagerhult) was conducted in the
spring of 2008. The author was then the sole interviewer. The study was an
exploratory study conducted as a face‐to‐face meeting combined with an interview
with open‐ended questions and a guided tour of the manufacturing premises. A
presentation of the company was made, and later sent to the author (Fagerhult AB,
2008a). At this meeting, the author was also introduced to the ‘Supply Chain
Director’ and a subsequent meeting was set up.
The answers received at this meeting together with the material that was presented
during the meeting and subsequently received by e‐mail constitute the basis for the
case company description of Fagerhult in Section 8.2.
During a second visit, the ‘Supply Chain Director’ and the ‘Global Purchasing Director’
were interviewed. The questionnaire developed after the pilot study at Siemens was
used as a basis. The field of responsibility of the global purchasing director was found
to be more in line with the research focus of this dissertation, and was subsequently
assigned as contact person for the author. A compilation of the research activities
conducted before the KOPeration project can be found in Table 2.3.
Table 2.3 Research activities at Fagerhult

Date
Activity
2008‐04‐15 Meeting

Respondents
Project Manager

2008‐05‐05 Meetings
Interviews

Supply Chain Director
Global Purchasing Director

Output
Company background
Contact established
Contact person established
Test of questionnaire
Purchasing and operations issues
Participation in the KOPeration project
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Parker Hannifin AB
Parker Hannifin AB (henceforth referred to as Parker) was first introduced to this
research through their ‘Production Control Manager’ (PCM). The first meeting at the
company in Trollhättan was conducted during the fall of 2008. The author was then
accompanied by the fellow researcher. Initially the ‘Production Control Manager’
from Parker gave a short company description of Parker Worldwide and then of the
Hydraulic Group, of which Parker Hannifin in Trollhättan is a part. In addition, the
product and its applications were presented. This part of the meeting was taped.

After the company presentation, a tour of the manufacturing premises was made.
The product flow, the Lean initiatives, the planning room, and different
manufacturing stages were shown. In addition, different points of product
differentiation were indicated. Due to the surrounding noise, this part of the meeting
was not taped; notes were taken however. After the tour, the researchers also had
the opportunity to ask questions to the ‘Senior Buyer of Strategic Purchase’ (SBSP).
At a second meeting with the ‘PCM’ and the ‘SBSP’ in the early winter of 2008, the
author acted as a sole interviewer. The questionnaire developed from the pilot study
at Siemens was used as an interview guide. This interview was taped and notes were
taken.

A third meeting with the ‘PCM’ and the ‘SBSP’, at which the author acted as a sole
interviewer was held in the fall of 2010. During this meeting a deeper understanding
for the product and the purchasing and operations issues was gained. This meeting
was the basis for constructing a Parker case – the input to Workshop 4 in the
KOPeration project. The meeting was followed by intense e‐mail communication to
ensure that correct assumptions were made. This case is the basis for the Parker case
company description in Section 8.3. For a summary of the research activities
conducted before the KOPeration project and the activities conducted concurrently
with the project, see Table 2.4.

Table 2.4 Research activities at Parker

Date
Activity
2008‐09‐09 Conversation
2008‐10‐14 Presentation
Field visit
Interview
2008‐11‐25 Structured
interview
2010‐08‐24 Meeting

Respondents
PCM
PCM
SBSP
PCM
SBSP
PCM
SBSP

Output
Participation in KOPeration project
Understanding of purchasing and operations issues
Company and product knowledge
Problem definition
Answers regarding purchasing and operations issues
Use of questionnaire
Basis for case
Deeper understanding of purchasing and operations
issues

Ericsson AB
Ericsson AB in Borås (henceforth Ericsson) was, on their own initiative, incorporated
into the already launched research project KOPeration in the late spring of 2009. The
author, together with the fellow researcher, then met with the two representatives
from Ericsson. A first company visit with a guided tour of the manufacturing was
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conducted in the late spring of 2010. At this visit, the author was accompanied by the
fellow researcher. The representatives from Ericsson were the KOPeration project
participants. The information gained at this visit emanates from communication; no
structured interviews were conducted and hence nothing was taped.
During the winter of 2010, a presentation of the KOPeration project was made on site
at Ericsson. The purpose of this presentation was to spread the theoretical basis from
KOPeration project to a wider audience at Ericsson. After the presentation, an
informal conversation among the KOPeration project participants, the author, and
the fellow researcher was carried out. The output of this meeting was the theme and
aim of the Ericsson case (the basis for Workshop 5, see Table 2.6). The Ericsson case
is the basis for the case company description in Section 8.1.

During the fall of 2012, the CDP method was tested and implemented by supplier
developers in various commodities at Ericsson. During the first meeting the
theoretical background was introduced, at the second meeting the group had started
the implementation and further instructions were given. At the third meeting the
individual results were presented. The author acted as the sole instructor during
these meetings.
A compilation of the research activities conducted concurrently with the KOPeration
project can be found in Table 2.5.

Table 2.5 Research activities at Ericsson

Date
2009‐05‐27
2010‐05‐11
2010‐12‐02

2012‐08‐20
2012‐09‐12
2012‐09‐25

2.7.2

Activity
Respondents
Conversation Operational excellence
Manager logistics
Field visit
Operational excellence
Commodity manager
Conversation Operational planner
Presentation Operational excellence
Commodity manager
Conversation Operational planner
Audience
Presentation Supplier developers
Instruction
Results

Output
Participation in KOPeration project
Company and product knowledge
Understanding of purchasing and
operations issues
Basis for case

Test and implementation of CDP method

Joint case company activities in the KOPeration project

The main activities of the KOPeration project are listed in Table 2.6. In addition to
these main activities, ten ‘board’ meetings with the two participating researchers and
the contact person from each company were conducted. During these meetings the
content of the remainder of the project was jointly determined. A bold upper‐case X
in Table 2.6 indicates where the activity was conducted and non‐bold X indicates
participation. The lower‐case x for the Application activity does not indicate a
meeting, just that the companies participated in the creation of the research fund
application, in terms of joint problem definition, signing a letter of intent committing
themselves to investing time in the research project equivalent to 3.5 MSEK. The
activities conducted with the participating companies before the application to the
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Swedish Knowledge Foundation was submitted are excluded in Table 2.6, as are the
planned activities after the publication of this dissertation. In Appendix 4, the
individual participants from each case company at each activity are stated.

n/a
n/a
X
X
X
X
X
X
X
X

x
X
X
X
X
X
X
X
X
X

x
X
X
X
X
X
X
X
X

x
X
X
X
X
X
X
X
X

Siemens

Parker

Husqvarna

x
X
X
X
X
X
X
X
X
X
X

Fagerhult

X
X
X
X
X
X
X
X
X
X
X

Ericsson

Date
2008‐09‐06
2009‐03‐19
2009‐09‐30
2010‐06‐03
2010‐10‐19
2011‐02‐08
2011‐06‐15
2011‐11‐09
2012‐03‐23
2012‐05‐23
2012‐09‐25

Combitech

Activity
Application
Workshop 1 – Kick‐off
Workshop 2 – Theory
Workshop 3 – Theory
Workshop 4 – Case problem solving
Workshop 5 – Case problem solving
Workshop 6 – Half‐time summary
Workshop 7 – Testing CDP method
Workshop 8 – Theory
Workshop 9 – Refining CDP method
Workshop 10 – Finalizing CDP method

JTH

Table 2.6 Main activities of the KOPeration project and participants

x
X
X
X
X
X
X
X
X
X
X

In Table 2.7, the contributions from the main activities to this dissertation are
mapped against the research project activities. The contributions can emanate from
the conceptual preparations, the case company preparations, or the discussions
during the workshop. The targeted research objective of the main activity has not
always been intended beforehand, but is sometimes the result from the workshops.
The content and focus of each workshop is further presented after Table 2.7.
Table 2.7 Main activities of the KOPeration project and contributions

Activity
Application
Workshop 1 – Kick‐off
Workshop 2 – Theory
Workshop 3 – Theory
Workshop 4 – Case problem solving
Workshop 5 – Case problem solving
Workshop 6 – Half‐time summary
Workshop 7 – Testing CDP method
Workshop 8 – Theory
Workshop 9 – Refining CDP method
Workshop 10 – Finalizing CDP method

Contribution to chapter
1
1, 3, 8
5
4
2, 4, 5, 8
5, 8
6, 7, (9)
8, 9, 10
5, 7
9, 10, 11
11

Targeted research
objective(s)
‐
‐
2
1
1, 2, 3, 4
1, 2, 3, 4
3, 4
5
2
5
5

Workshop 1 was the kick‐off of the project. The meeting was held at Jönköping
University and all participating companies attended with three representatives.
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During this meeting, the case companies presented their main problems regarding
supplier relations and the CODP. The common needs were hence identified and
defined. The basic theoretical underpinnings in terms of ‘supplier interaction in
purchasing strategy’ and ‘customer‐driven manufacturing in operations strategy‐
were presented by the researchers.
In Workshop 2 the focus was on the theories regarding CODP. The basic decoupling
point theory was extended with a discussion about postponement and the position of
the CODP in relation to the point of product differentiation. This theory is presented
in Chapter 5

Workshop 3 focused on purchasing and supplier relationship theories. The
introductory presentation from Workshop 1 was deepened. The case companies
received supplier‐interaction‐related homework in advance that they had to prepare
and present. The theory presented at this workshop can be found in Chapters 4 and
6.
Workshop 4 was held at Parker Hannifin in Trollhättan. Before this workshop, the
author and the contact person at Parker had prepared a case description focusing on
supply lead times for suppliers providing Parker with customer‐unique items. During
the workshop, all case companies had the opportunity to visit the Parker site and its
manufacturing and jointly discuss pros and cons of the current supplier situation.
The main result from this workshop is the case company description and the
empirical findings of Parker presented in Chapters 8 and 10.

Workshop 5 was held at Ericsson AB in Borås. The company participants at Ericsson
both prepared a case and arranged a presentation of, and visit at, the manufacturing
site. This workshop focused on the organization of the sourcing and supply units at
Ericsson and their roles in the supplier relation. The main result from this workshop
is the case company description and the empirical findings of Ericsson presented in
Chapters 8 and 10.
Workshop 6 was held at Husqvarna AB in Huskvarna. This was the half‐time meeting
at which the focus was ‘What have we discovered and how do we proceed?’. It was
also an opportunity to visit Husqvarna’s Rider manufacturing prior to its move to
Poland. At this meeting, the initial thoughts about the CDP method, introduced in
Chapter 9, were presented. Due to the genuinely positive response to this method, it
was developed further and sent out to all participating companies before Workshop
7, together with an instruction of use.
Workshop 7 was held at Siemens Turbomachinery AB in Finspång. During the
workshop, all case companies had the opportunity to visit several of the
manufacturing sites in Finspång. The empirical application of the CDP method found
in Chapter 9 was presented by all companies. The results from this workshop are
compiled in Chapter 10. An indirect result was also the empirical findings in
manufacturing strategy for Siemens, Fagerhult, and Ericsson presented in Chapter 8.
At this workshop it became clear that the perspective of customization had to be
further defined in order to contribute to the usefulness of the CDP method.

Workshop 8 was held at Jönköping University and focused on the theory regarding
the strategic decoupling points (presented in Chapter 5) and further established the
41

A METHOD FOR CUSTOMER‐DRIVEN PURCHASING
terminology regarding customization and the possible views on customization. This
analysis is found in Chapter 7.
Workshop 9 was held at Fagerhult AB in Habo and focused on the last steps of the
CDP method. All companies presented their results from analyzing another product
than the product presented at Workshop 7 in the CDP method. Chapter 10 is to some
extent based on the company presentations and the following discussions. During the
workshop Fagerhult’s manufacturing site in Habo was visited.

Workshop 10 was held at Combitech AB in Linköping and focused on reaching a
consensus on how to work with steps 10‐12 in the CDP method. Before the
workshop, all case companies were invited to visit Combitech’s sister organization
Saab to observe the manufacturing and assembly of JAS Gripen.

2.8

Scientific considerations in the dissertation

In Table 2.8, the scientific considerations in the following chapters of the dissertation
are stated.
The frame of reference is distributed across Chapters 3, 4, and 5. In Chapters 3 to 7
mainly the analytical conceptual method has been applied, while in Chapters 8 and
10 the empirical case study method has been used.

In Chapters 3 to 5 supplier interaction and customer‐driven manufacturing are
analyzed in order to “dismantle or separate [them] into constituent elements in
order to study the nature, function, or meaning” (Merriam‐Webster's Collegiate
Dictionary, 2012). The findings from Chapters 3 to 5 are then pairwise synthesized in
Chapters 6 and 7 “by combining simpler things something complex or coherent can
be created” (Merriam‐Webster's Collegiate Dictionary, 2012).

Chapter 3 – Core concepts
Chapter 4 – Key characteristics of supplier interaction
Chapter 5 – Key characteristics of customer‐driven manufacturing
Chapter 6 – Frameworks for analyzing supplier interaction
Chapter 7 – Frameworks for analyzing customer‐driven manufacturing
Chapter 8 – Case company description
Chapter 9 – A method for customer‐driven purchasing
Chapter 10 – Applications of the customer‐driven purchasing‐method
Chapter 11 – Discussion and further research
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X
X
X

X
X
X
X
X
x

Synthesis

Analysis

Empirical case study

Analytical conceptual

Frame of reference

Table 2.8 Outline of the dissertation with scientific considerations

X
X
X

X
x
X

x
x
X
x

CHAPTER 2 – METHODOLOGY
In Chapter 9, the analytical conceptual method and the empirical case study method
are used iteratively to create a synthesis of all the previous chapters. The application
of the result from Chapter 9 at the case companies is presented in Chapter 10 and the
results from this dissertation are discussed in Chapter 11.
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3

CORE CONCEPTS
CHAPTER INTRODUCTION
The aim of this chapter is to introduce the concepts needed henceforth in the
dissertation that are not solely associated with either supplier interaction or customer‐
driven manufacturing since these concepts are presented in the two following chapters.
This chapter thus constitutes the initial part of the frame of reference.

3.1

Basic building blocks of the research

When analyzing supplier interaction for manufacturing companies, the starting point
is the manufacturer, here referred to as the focal actor, manufacturing a product.
This actor has internal and external relations, i.e. an internal organization and
external relations with the customer actor and the supplier actor. These relations
exist in a context where the surroundings (for example competitors) affect the
prerequisites for the relations. A customer actor places demand on the focal actor
with regard to what the context would offer, and the supplier actor provides supply
to the focal actor in order for the focal actor to fulfill the customer’s demand. In this
research, the supplier interaction, the demand from the customer actor to the focal
actor, and the supply from the supplier actor to the focal actor are in focus, hence the
different emphasis on the arrows in Figure 3.1.

Figure 3.1 The basic building blocks used in the dissertation
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The internal organization at the focal actor determines the opportunities and
limitations to succeed with supplier interaction and customer‐driven manufacturing.

The business functions, or functional silos, at an actor are, according to Lambert
(2006, p. 3), purchasing, logistics, manufacturing, finance, R&D, and marketing, see
Figure 3.2. The whole focal actor can be included in the internal organization, but for
the sake of fulfilling the research objectives stated in this dissertation, this section on
internal organization focuses on the business functions of purchasing and
manufacturing and their alignment. The purchasing and manufacturing functions are
therefore highlighted in red in Figure 3.2.

Figure 3.2 The business functions of the focal actor, based on Lambert (2006)

Purchasing is the internal activity needed to handle supplier relations in order to
receive supply in the form of products from a supplier. Equally, manufacturing is the
internal activity needed to be able to deliver supply in the form of products to the
customer.
How to pursue internal alignment between these two business functions is presented
in the next section. Then a presentation of the physical supply chain where the
supplier interaction takes place (the context) is given followed by various definitions
of supply chain management.

3.2

Strategy

Johnson et al. (2008) define strategy as

“…the direction and scope of an organization over the long term, which achieves
advantage in a challenging environment through its configuration of resources
and competences with the aim of fulfilling stakeholder expectations” (2008, p. 3).

At manufacturing companies there are typically at least two out of three levels of
strategies formulated and implemented: corporate strategy, business strategy, and
functional/operational strategy (Hayes and Wheelwright, 1984; Watts et al., 1992;
Lysons and Farrington, 2006). The corporate strategies are concerned with ‘master’
strategies such as deciding on business locations and structures but can include, and
be synonymous with, business strategy (Lysons and Farrington, 2012). For the
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objective of this research it is sufficient to distinguish between business strategy and
functional strategies.

3.2.1

Business strategy

Generally, business strategy is concerned with developing distinct competences and
competitive advantage. It should answer the strategic question How is the company
going to compete in this particular business area? (Andrews, 1984). One approach to
business‐level strategy is the competitive strategies, introduced by Porter (1980),
that drive an actor to compete as cost leader, differentiator, or a focused provider.

For manufacturing actors, the competitive business strategy is translated into
competitive priorities (see Section 4.4.1) and operationalized through functional
strategies (e.g. Ward et al., 1998; Krause et al., 2001; Kroes and Ghosh, 2010, p. 125).
According to previous research, purchasing strategy also requires the identification
of competitive priorities (Watts et al., 1992; Krause et al., 2001) in order to support
business strategy. The alignment of business strategy with market requirements is
referred to as external fit while the alignment between the business strategy and the
functional strategies is referred to as strategic fit (Baier et al., 2008), see Figure 3.3.

Figure 3.3 Alignment and fit between strategies and functions

3.2.2

Functional strategies

Functional strategies are concerned with the formulation of strategies relating to the
business functions. Functional strategies are expected to be derived from, and be
consistent with, an actor’s business strategy, i.e. strategic fit, but also to be consistent
with other functional strategies at the actor. This is referred to as internal fit (Pagell
and Krause, 2002), see Figure 3.4.
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Figure 3.4 The internal fit between business strategy and functional strategies

Functional strategies specify how a functional area will support an actor’s business
strategy and how it will support other functional strategies (Hayes and Wheelwright,
1984; Porter, 1996). Functional strategy should answer the strategic question How
can we best apply functional expertise to serve the business needs of the
organization? (Krause et al., 2001). Functional strategies should be aligned in
support of the focal actor’s competitive [business] strategy (Watts et al., 1992).
Hence, both manufacturing strategy for manufacturing (e.g. Skinner, 1969;
Wheelwright, 1984; Schroeder et al., 1986; Vickery, 1991) and purchasing strategy
for purchasing (e.g. Reck and Long, 1988; Freeman and Cavinato, 1990; Rajagopal
and Bernard, 1993; González‐Benito, 2007; Baier et al., 2008) should be consistent
and aligned with the focal actor’s business strategy to create strategic fit. However,
as can be seen in Figure 3.4, this might lead to two distinct sets of tools and methods
that might contradict each other when implemented in an organization.

The need for alignment between different functional strategies (internal fit) has been
emphasized and there is much evidence of the benefits of alignment between
functions (e.g. Leong et al., 1990) in product development (R&D) and manufacturing
(e.g. Ulrich and Eppinger, 2000), product development and purchasing (e.g. Farmer,
1981; Handfield et al., 1999; Wynstra and ten Pierick, 2000), product development
and logistics (e.g. Johansson et al., 2006), product development and marketing (e.g.
Souder, 1988), product development and finance (e.g. Ayers et al., 2011), or
marketing and manufacturing (e.g. Shapiro, 1977; Schroeder et al., 1986; Berry et al.,
1999) and marketing and purchasing (e.g. Sheth et al., 2009).

The alignment of purchasing strategy and manufacturing strategy seems less
researched (e.g. Das and Narasimhan, 2000; Narasimhan and Das, 2001; Pagell,
2004) but to some extent included in supply chain strategy literature (e.g. Vickery et
al., 2003).

48

CHAPTER 3 – CORE CONCEPTS
Operationalizing
Business strategy has previously been operationalized through Porter’s (1980, 1985)
strategy framework (Vickery, 1991; González‐Benito, 2007).
Manufacturing strategy can for example be operationalized through structural and
infrastructural decision categories (Wheelwright, 1984; Vickery, 1991) or by
operationalizing competitive priorities into the choice of improvement action plans
(Kim and Arnold, 1996). Purchasing strategy has recently been operationalized
through the use of competitive priorities (Krause et al., 2001; Baier et al., 2008).

In order to operationalize the alignment between supplier interaction in purchasing
strategy and customer‐driven manufacturing in manufacturing strategy, an operative
method with tools from both research areas needs to be defined, see Figure 3.5.

Figure 3.5 The alignment of supplier interaction and customer‐driven manufacturing

Since both purchasing strategy and manufacturing strategy have previously been
operationalized through competitive priorities, this is the next area to present.

3.3

Supply chain

Initially, some definitions of supply chain are presented, before the definition used in
this research is stated. The underlined words below are further defined later in this
chapter.
A supply chain is defined by APICS as follows:

“The global network used to deliver products and services from raw materials to
end customer through an engineered [managed] flow of information, physical
distribution, and cash.“ (APICS, 2008, p. 134)

A network is further defined as

“[a] graph consisting of nodes connected by arcs” (APICS, 2008, p. 87).

The extent of the ‘global network’ has a rather narrow definition according to
Mentzer et al. (2001, p. 4), who define a supply chain in the following way:
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“A set of three or more entities (organization or individuals) directly involved in
the upstream and downstream flows of products, services, finances, and/or
information from source to a customer.” (Mentzer et al., 2001, p. 4)

Christopher (1992, p. 12, 2005, p. 17) defines the supply chain as follows:

“The network of organizations that are involved through upstream and
downstream linkages, in the different processes and activities that produce value
in the form of products and services in the hand of the ultimate consumer.”

Accordingly, in this research the supply chain is seen as the physical setting where
supply chain relations and interaction take place. In contrast to supply chain
management,
“[s]upply chains exist whether they are managed or not” (Mentzer et al., 2001, p.
4).

The terms supply chain, supply chain network, and supply network are used
interchangeably in this section, depending on the wording of the original authors.
However, henceforth in this dissertation the term supply chain is used.

There are, as shown above, a number of definitions of supply chains (e.g. Christopher,
1992; Mentzer et al., 2001; APICS, 2008). The definition, or classification, by Harland
(1996), which originally treats research in the supply chain management area, is
however the most generic one, see Figure 3.6. The red box indicates the focal actor
while the white boxes represent other actors in the supply chain.

Figure 3.6 The system levels of supply chain networks (Harland, 1996).
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The system levels are, according to Harland (1996):
The intra‐organizational relation:
–

System level 1 – The internal chain in an organization that integrates the
business functions needed to create a flow of materials and information from
the inbound end to the outbound end of one actor (Harland, 1996).

The inter‐organizational relations can be divided into three system levels according
to Harland (1996):
–

–
–

System level 2 – The dyadic or two‐party relation. This relation can either be
downstream with the customer as illustrated in the first picture on system level
2, or upstream with the supplier as illustrated in the second picture.
System level 3 – The external chain where the supplier, the supplier’s
suppliers, the customer, and the customer’s customers, etc. are included, i.e. a
set of consecutive dyadic relations.
System level 4 – The network of interconnected chains.

The inter‐organizational relations focus on the relations between different actors.
This research focuses on the dyadic relation between the focal actor and the supplier
actor, while taking the demand from the customer actor into consideration. Thus, a
triad of actors (supplier actor, focal actor, and customer actor) is used for illustration.
This triadic relation is not identified by Harland (1996) but would correspond to
system level 2.5. It is worth mentioning that the triadic relation here referred to
differs from the triad‐relation definitions by Dubois et al. (Dubois and Fredriksson,
2008; Dubois, 2009), Choi and Wu (Choi and Wu, 2009b, 2009a), and Mattsson
(1999, p. 60).
The actors in the triadic relation could nevertheless be different entities of the same
company or juridical entity. Thus there is a need to define the basic building blocks of
a supply chain.

3.3.1

Supply chain building blocks

Most researchers agree that the basic building blocks of a supply chain are the nodes
and the arcs between the nodes; the problem is, however, to agree on what these
nodes and arcs represent. There is thus a need for defining these components of the
supply chain further.

According to Lambert et al. (1998, p. 4), a supply chain consists of the network of
members and the links between members of the supply chain. Harland (1996, p. 67)
on the other hand defines a supply chain network as comprised of a set of persons,
objects, or events, called actors or nodes. In the industrial network approach by the
IMP Group, actors, activities, and resources are identified (Håkansson and Snehota,
1989; Håkansson and Johansson, 1992).
The arcs in the supply chain structure have previously been defined as an
interdependence between actors (Mattsson, 1999, p. 37), as process links (Lambert
et al., 1998), as relationships (Håkansson and Snehota, 1989, p. 190; Christopher,
2005, p. 5), as linkages with processes and activities (Christopher, 1992), as threads
(Håkansson and Ford, 2002, p. 133), or as flows of products, services, finances, and
information (Mentzer et al., 2001, p. 4).
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The arcs in the supply chain are in this dissertation defined as the links between the
actors. There are no resources operating on the arcs and the arc exists regardless of
whether there currently is a flow, process, or activity between the nodes.

The nodes in a supply chain representation have previously been defined as
different companies (Lambert et al., 1998), different organizational entities (e.g.
Håkansson and Snehota, 1989, p. 190; Christopher, 2005), different juridical entities
(with different ownership) (Mattsson, 1999, p. 37), different geographical locations
(Ferdows, 1997), different entities (organizations or individuals) (Mentzer et al.,
2001, p. 4), different business units (Håkansson and Ford, 2002, p. 133), or different
actors (Harland, 1996; Mattsson, 1999, p. 37).
These definitions do, however, not cover all situations. This was identified by
Bäckstrand and Stillström (2007) when the level of interaction for mobile
manufacturing units was analyzed. A mobile manufacturing unit is the same juridical
and organizational unit as a stationary factory; they can have the same or separate
geographical placement, and the ownership of the mobile manufacturing unit can be
the same as that of the stationary factory or it could be a joint venture between the
stationary factory and another owner. The mobile manufacturing unit and the
stationary factory should still be represented as two individual nodes in the supply
chain structure. The geographical localization of a manufacturing site is defined by its
physical entity while the ownership is defined by its legal entity (Wikner, 2011).
This complexity is, however, not unique for mobile manufacturing units. More and
more companies are acting globally, and hence a group of companies with the same
owner can be spread across multiple continents. Hence the physical entity and the
legal entity are not always identical. However, from a control and management
perspective, a network of dispersed physical entities can be administered as one
integrated network, referred to as a logical entity (Wikner, 2011).
According to Wikner (2011), there are four basic configurations when combining
legal entities and logical entities, see Figure 3.7.

Figure 3.7 Four fundamental configurations of legal and logical entities (Wikner, 2011)

Since the focus in this research is on supplier interfaces, the configuration with two
legal entities and two logical entities (lower right corner in Figure 3.7) is primarily
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treated. Consequently, if there is a business transaction between two factories in the
same company, they are treated as two legal entities and two logical entities.

In this research, each legal/logical entity constitutes a node in the supply chain and
will henceforth be referred to as an ‘actor’. If any other configuration of legal/logical
entities is treated, this is stated explicitly.
Each actor is defined as a specific set of resources, regardless of ownership, location,
etc. This is consistent with the IMP Group definition that individuals, groups of
individuals, parts of firms, firms, and groups of firms can be actors (Håkansson and
Johansson, 1992).
Focal actor

One of the actors in a supply chain context is usually viewed as the focal actor, see
Figure 3.1. This is usually the unit of analysis in a supply chain from the analyzing
company’s perspective. This is often a manufacturing firm, even though a retailer can
take on the same role. Alternative denominations for the focal actor are focal firm or
channel leader (Cooper et al., 1997a), focal company (Håkansson and Snehota, 1995,
p. p. 125), focal organization (Håkansson and Snehota, 1989), channel master,
orchestrator firm, supply chain master (APICS, 2005b), or nucleus firm (Murphy,
1942). In this research the term focal actor is used (e.g. Mattsson, 1997; Brito and
Roseira, 2005). When an organization describes its own supply chain, it most often
considers itself as the focal actor in order to identify its suppliers and customers. In
this research the focal actor is assumed to be a manufacturing company/actor.
Customer and supplier actors

The suppliers and customers in a focal actor’s supply chain are called the supply
chain members.

A supplier is an actor that provides [the focal actor] with goods or services. It could
also be referred to as vendor or subcontractor. Identifying the supply chain from the
focal actor viewpoint is referred to as taking a ‘supply‐centric’ view of the supply
chain, see Figure 3.8. System level 3 by Harland (1996) is used to illustrate the supply
chain.

Figure 3.8 The supply chain structure with a supply‐centric view

The other option is to instead adopt a ‘consumer‐centric’ perspective, where the
supply chain is identified from the end customer (the consumer) backwards, see
Figure 3.9 (Aitken et al., 2005).
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Figure 3.9 The supply chain structure with a consumer‐centric view

This way of illustrating supply chains is somewhat problematic in this research since
there is no clear manufacturing focal actor. The consumer‐centric view is hence
better when studying more customer‐ or consumer‐focused research areas such as
marketing.

A fundamental assumption in this research is, however, that there exists a customer
that requires a product. Another assumption is that the customer has the ability to
choose between different products and suppliers on the market.

The actors in a supply chain exchange materials, products, services, money, and
information to create value for the end customer. When the supply chain is observed
on system level 3 and above (Figure 3.6), these exchanges form a flow, either from
initial supplier to end customer or vice versa. The direction of this flow is called the
upstream or the downstream flow and usually refers to the direction of flow from the
focal actor’s point of view (Womack et al., 1990; Christopher, 1998, p. 22; Womack
and Jones, 2003). See Figure 3.10 for an illustration.

Figure 3.10 The upstream and downstream flows of a supply‐centric supply chain

The upstream flow mainly consists of information and finances but also products or
material in the form of returns. The downstream flow, or the distribution channel,
consists of the focal firm’s customers and their customer’s customers, etc. The main
content of the downstream flow is the flow of goods or material, even though the
flow of information is also important.

3.3.2

Supply chain management

Historically, most value‐adding manufacturing activities were performed internally
at one company or actor, but due to the globalization of trade and the resulting
increased competition, actors tend to focus on their core competences. The result is
an increase in purchasing and outsourcing, where other actors in the supply chain
perform an increasing share of the sourcing and manufacturing activities. This
increases the need for coordination of activities and hence the need for supply chain
management.
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Supply chain management is a discipline in the early stage of its evolution and has
thus not yet reached maturity (Gibson et al., 2005). The origins of the notion of
supply chain management are unclear, but it appears to have started with physical
distribution and transport (Croom et al., 2000) and is based on the theory of
industrial dynamics (Forrester, 1958). Another antecedent could be the total cost
approach to distribution and logistics (Heckert and Miner, 1940; Lewis et al., 1956),
according to Chen and Paulraj (2004, p. 131). Bechtel and Jayaram (1997, pp. 10, 20)
claim that logistics, purchasing, manufacturing, and distribution are the foundation
of supply chain management (Bowersox et al., 1985; Jones and Riley, 1985;
Christopher, 1994). The actual term was introduced by consultants in the early
1980s (Oliver and Webber, 1982) and has since become widely used (La Londe,
1998; Lambert, 2008, p. 3).

Numerous researchers have defined supply chain management, which has resulted in
a vast number of classifications of supply chain management definitions (e.g. Bechtel
and Jayaram, 1997; Cooper et al., 1997b; Mentzer et al., 2001; Gibson et al., 2005).
Several supply chain management definitions have been examined throughout this
research process. Since the APICS dictionary is frequently referred to in this chapter,
its definition was a main candidate for the definition to use throughout this
dissertation. However, the definition presented in the APICS Dictionary (APICS,
2005a, p. 113, 2008, p. 134, 2012) does not mention supplier interaction or
relationships at all, but defines supply chain management in the following way:
“The design, planning, execution, control, and monitoring of supply chain
activities with the objective of creating net value, building a competitive
infrastructure, leveraging worldwide logistics, synchronizing supply with demand,
and measuring performance globally.” (APICS, 2012)

A definition better fitting the objective of this research is offered by Mentzer et al.
(2001). They define supply chain management as follows:
“The systematic, strategic coordination of the traditional business functions and
the tactics across these business functions within a particular company and
across businesses within the supply chain, for the purposes of improving the long‐
term performance of the individual companies and the supply chain as a whole.”
(Mentzer et al., 2001, p. 18)

They thus include the coordination (or alignment) of business function tactics (e.g.
purchasing strategy and manufacturing strategy), both within a company (an actor)
and across businesses (i.e. supplier interaction).
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4

KEY CHARACTERISTICS OF

SUPPLIER INTERACTION
CHAPTER INTRODUCTION
The aim of this chapter is to identify the key characteristics of supplier interaction and
to propose a categorization of affecting factors in order to create a basis for fulfilling
research objective 1. This chapter also constitutes a part of the frame of reference.
Initially, different levels of interaction are presented, followed by a proposed
categorization of affecting factors. Then, affecting factors under each category are
identified, and in the concluding section the key characteristics of supplier interaction
are summarized and research objective 1 is fulfilled.
The terms and conditions for all businesses are constantly changing and this is the
reality also for manufacturing companies. Competition is getting stronger and more
global at the same time as customer demands are increasing and becoming more
diversified (Mattsson, 2002). Regardless of origin, size, or trade it has become
increasingly important for all companies to improve their competitiveness in order
to generate profit. In order to increase competitiveness, companies tend to focus
their business on their core competences (Prahalad and Hamel, 1990; Prahalad,
2008). This has resulted in a greater part of the value of the product being purchased.
Actually, for most manufacturing companies the cost of purchased goods and
services represents the main part of the total cost (Purchasing, 1999, p. 53; Gadde
and Håkansson, 2001, p. 5; Håkansson et al., 2009).

Manufacturing companies are hence becoming increasingly dependent on the
relationship between them and their suppliers being resource efficient (Mattsson,
2002, p. 11; Sneth and Sharma, 2007, p. 370), and this implies that it is becoming
more and more important for companies to manage their supplier relations (Fine,
2000; Auguste et al., 2002). Thus, increased emphasis has been given on managing
supplier interactions in order to achieve competitive advantage (Fynes et al., 2005).
Consequently, increased purchasing and outsourcing with more complex product
characteristics, decreased controllability, and increased dependence of
manufacturing companies require efficient management of the supplier interaction.

The management of multiple relationships across the supply chain is commonly
referred to as supply chain management (Ellram, 1991; MacBeth and Ferguson,
1994; Lambert and Cooper, 2000). The objective of supply chain management is to
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maximize competitiveness and profitability for the company as well as for the whole
supply chain (Lambert et al., 1998). In order to achieve this objective, the focal actor
needs to identify the supply chain members with whom it is critical to link, i.e. select
suppliers (Croxton et al., 2001, p. 30). Hence, in order to stay competitive,
manufacturing companies need to carefully select suppliers for purchasing and
outsourcing and then select how to interact with them (Sheffi, 2005).
Lately, a tendency in both academia and industry has been to focus on establishing
close long‐term relations with suppliers in the supply chain, called partnerships
(Corbett et al., 1999; Lambert, 2008). It is, however, important to remember that
partnership is just one type of interaction and that not all relations should be of a
partnership type. Maintaining too many partnerships requires too many resources
from the focal actor, concerning both available time and available staff and is hence
not resource‐efficient (Cohen and Roussel, 2005). A high level of interaction with all
customers and suppliers is thus neither possible nor desirable (Saccani and Perona,
2007).
The different degrees of interaction available and how to differentiate between levels
of supplier interaction will hence be further investigated.

4.1

Level of interaction

The degree of interaction between two actors in a supply chain relation can be
described as a continuum, ranging from a single, non‐repeated transaction to a full
merger into one organization. Only by properly understanding the objective
contextual circumstances that exist between buyers and suppliers and the range of
relationship choices available to them, the focal actor is able to understand the most
appropriate way of managing business situations.
There will always be circumstances when the best deal a buyer can achieve will
involve working closely with a supplier and sharing the benefits of such
collaboration. The point is that collaboration is not the only choice available for
managing suppliers, nor may it be the most appropriate choice for the buyer under
all circumstances (Cox, 2001a). This notion is also supported by Cooper et al. (1997a,
p. 74):
“A popular view of partnership is that partnership involves close, highly
interactive relationships between business organizations. With all the press,
managers may conclude that these partnerships are desirable relationships in all
situations.”

Lambert and Cooper (2000, p. 69), referring to Cooper and Gardner (1993, p. 14),
also state:
“Not all links throughout the supply chain should be closely coordinated and
integrated. The most appropriate relationship is the one that bests fits the specific
set of circumstances.”

Levels of interaction are also treated by the Global Supply Chain Forum by
distinguishing between whether a process is managed, monitored, or non‐managed
or is a non‐member process (Lambert et al., 1998, p. 7). In their levels, it is only in the
managed process link that processes are integrated between actors.
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In each supplier interaction and for each specific situation, a certain level of
interaction will be the most appropriate, regarding how much effort is put into the
relation and how big the yield is. The two actors in a dyadic relation can thus have
different views on what the appropriate level of interaction is for them. This is
important to acknowledge and keep in mind, but each relation is henceforth only
regarded from one actor’s point of view, i.e. the focal actor’s, in accordance with the
previous sections.
The levels of interaction are here defined as ranging from low to high. Each level of
interaction can be represented by a number of different relationship types, see
Figure 4.1, where level of interaction is stated on the left and different relationship
types are stated on the right.
High

Integration

Level of interaction

Joint venture
Strategic alliance
Partnership
Collaboration
Adversarial relation
Arm’s‐length relation
Transaction
Low

Single transaction

Figure 4.1 Levels of interaction, based on Bäckstrand and Säfsten (2005)

Low level of interaction is here referred to as transaction, in accordance with
Bäckstrand and Säfsten (2005). Transaction is commonly known as the exchange or
transfer of goods, services, information, or funds. A transactional relation implies
discrete exchanges of values, where a major issue is price (Achrol, 1991). Examples
of terminology describing these relationship types are adversarial arm’s‐length and
non‐adversarial arm’s‐length (Cox, 2001b) or single and repeated transactions
(Webster Jr., 1992). These types of relations are characterized by distrust and
competition (Skjøtt‐Larsen, 1999).

The medium level of interaction is here called collaboration, in accordance with
Bäckstrand and Säfsten (2005). To collaborate is generally defined as working jointly
or cooperating with someone to whom one is not immediately connected.
Cooperating in turn means to act or work together with others for mutual benefit.
Examples of types of collaborative relations are adversarial collaborative or non‐
adversarial collaborative (Cox, 2001b), partnership (Webster, 1992; Mentzer et al.,
2000), and supplier‐producer collaboration (Cravens et al., 1996).

High level of interaction is here referred to as integration, in accordance with
Bäckstrand and Säfsten (2005). Integration is usually defined as the incorporation of
two units into one unit (Merriam‐Webster's Collegiate Dictionary, 2012). Examples
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of integrating relations are vertical integration (Webster, 1992), acquisitions (Ellram,
1991), joint ventures (Ellram, 1991), complete ownership (Bengtsson et al., 1998, p.
75), or mergers (MacBeth and Ferguson, 1994). However, all these examples
consider the level of ownership, and ownership could be an enabler for an
integrative relation, but it is not seen as a requirement in this research. This research
will hence distinguish between interaction and ownership, since joint ownership of a
process does not necessary imply an effective cooperation and interactions between
two parts of the same company could quite well be transactional.

The most appropriate level of interaction in a certain situation is affected by several
factors, for example, What type of product is being purchased? How large is the
order? How frequently will this product be ordered? Do the two actors have a
previous history? Is the supplier important to the focal actor? Are there many
alternative suppliers on the market?
As can be seen, not only factors regarding the actual supplier interaction affect the
level of interaction. In the following section, six categories of affecting factors are
described.

4.2

Categories of factors affecting level of interaction

The factors affecting level of interaction originate from and are grouped into the six
categories that have been presented and used previously, i.e. product, demand,
supply, internal organization, relation, and context, see Figure 4.2.
An affecting factor is identified as a term or a sentence describing a phenomenon that
will affect supplier interaction.

Figure 4.2 The categories of factors affecting a supplier relation

A product is here defined as comprising both the physical goods and the services
associated with the product (APICS, 2012). It could in some cases also include the
information needed to use the product (Cooper et al., 1997a, p. 67). However, in this
research the focus is on the exchange of goods. Factors under this category are
related to the physical product characteristics that need to be considered in a
supplier interaction.
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Demand is defined as the customer requirements that are communicated to the
supplier (APICS, 2008, p. 35). Demand is here mainly associated with the customer
actor’s demand to the focal actor.

Supply is defined as the processes/factors/elements needed in order to supply the
customer with a product (APICS, 2008, p. 134). Here the category supply is mainly
associated with the supplier actor’s ability to supply the focal actor.

Internal organization is here defined as the internal resources and the internal
prerequisites for the focal actor. Factors under this category could be associated with
total or available internal capacity or capability, etc. Mainly factors taking the
purchasing function and the manufacturing function into consideration are regarded.
Relation is defined as the link between the nodes in a network, where the nodes are
business units (Håkansson and Ford, 2002), in this case a supplier actor and a focal
actor. Factors under this category are factors that will affect the focal actor’s relation
with the supplier, for example trust or power. The level of interaction in a supplier
relation is thus assumed to be affected by the current or previous relation with that
supplier.

Context is defined as the surroundings. It is the prerequisites that none of the actors,
the supplier actor, the focal actor, or the customer actor, can directly affect or change.
According to Håkansson and Ford (2002, p. 134), no relationship can be fully
understood without reference to the wider context. Context could, for example,
regard the number of supplier/customer actors or the number of competitors on the
market.

The purpose of the following sections is to provide a basis for fulfilling research
objective 1, but also to show the multitude of factors that might affect the
appropriate level of interaction in a certain supplier interaction. The affecting factors
presented in the following sections are based on the factors presented in Bäckstrand
(2007) but re‐categorized and supplemented with additional identified factors. The
additional factors are identified either by using analytical conceptual methods, such
as a literature review, or by using empirical case study methods, such as
observations or interviews or by logical assumptions. In Appendix 2, the identified
factors are listed, both according to categorization and alphabetically.

In subsequent chapters, the affecting factors are supplemented with a scale in order
to link the affecting factor to the appropriate level of interaction. As declared in the
methodology chapter, for the affecting factors identified by the literature review the
scale is primarily determined by the original author. However, the direction of the
scale is logically determined within the scope of this research. For factors identified
empirically, both the endpoints and the direction of the scales are based on logical
assumptions and verified by the case companies.

4.3

Product

The product characteristics desired by a customer actor should be met by the
characteristics of the product offered by the focal actor in order to create profit. The
purpose of this presentation is to identify product‐related factors affecting the
supplier interaction. This section thus contributes to fulfilling research objective 1.
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A product is here defined as comprising both the physical goods and the services
associated with the product (APICS, 2012). It could in some cases also include the
information needed to use the product (Cooper et al., 1997a, p. 67).

In relation to the other building blocks of this dissertation, product needs to be
considered together with customer actor demand and supplier actor supply, see
Figure 4.3.

Figure 4.3 Focus on product category

4.3.1

Product structure and BOM

The ‘ingredients’ a product is composed of can be found in a bill‐of‐materials (BOM),
usually in the form of a list (or bill) (e.g. Garwood and Bane, 1988; Hegge and
Wortmann, 1991; Arnold et al., 2012). A product structure, see Figure 4.4, is a
representation of the way in which the parts of a product fit together (Orlicky, 1975).
It can also take into consideration in what order the product is assembled.
Z

Y
X

U

W

Q

V
Figure 4.4 A product structure for end product Z, based on Wikner and Rudberg (2001b)

Product structure can also be described according to product complexity (Mattsson,
1987). Product complexity can be measured according to structure width and
structure depth. In this context, structure depth is the most relevant to identify since
deep product structures are often associated with long lead times. Product structure
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can also be represented by an indented BOM (Oden et al., 1993; Garwood, 1995), see
Table 4.1.

Table 4.1 An indented BOM for end product Z

Item ID
Z
Y
X
W
U

Q

V

End product
Sub‐assembly
Manufactured item
Manufactured item
Purchased item
Manufactured item
Purchased item

Generally, product structure or material profile is seen as either converging
(represented by the left picture in Figure 4.5) or diverging (represented by the
middle picture in Figure 4.5). The right‐hand picture in Figure 4.5 represents the
combination of converging and diverging.

Due to their shapes, these profiles are also being referred to as A, V, and X (or T)
profiles (e.g. Umble and Srikanth, 1990; Olhager and Wikner, 1998; Yang and Burns,
2003). In a converging material profile (A), several items and sub‐assemblies are
combined into an end product. In a diverging material profile (V), one raw material is
differentiated in several steps in order to create a number of different end products.
In the X profile, a number of items and sub‐assemblies are built into a number of
modules that can be combined in several different ways to create a number of
different end products.

Figure 4.5 The AVX material profiles (material‐based)

The product structure or material profile per se does not affect the level of
interaction, but since the first research objective of this dissertation regards the key
characteristics of supplier interaction, it is important to identify where in the product
structure the supplier interactions are. As can be seen in Table 4.1, item V and item Q
are purchased items. In Figure 4.4 these are the items with no successor, also called
‘leaves’ (Wikner, 2012b). In a converging product structure there are several leaves,
while in a diverging product structure there are few.
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The second research objective of this dissertation regards the key characteristics of
customer‐driven manufacturing. The items and activities of the product that can be
customer‐driven are determined by the amount of time a potential customer is
willing to wait for the delivery of the product. This is called the demand lead time
(APICS, 2012), further defined in Section 5.1.4. Only items and activities initiated
after the customer order is received can be customer‐driven. In order to identify
whether a purchased item or a manufacturing activity is within the demand lead
time, the lead time for the items in the product structure needs to be identified.

4.3.2

Time-phased product structure

A time‐phased product structure is created from the information found in a product
structure and the BOM of the end product, together with the lead time of the parts
(Clark, 1979).

In Figure 4.6 the product structure in Figure 4.4 is tilted and time‐phased, and the
length of each section corresponds to the lead time for each individual item.

V

W

X

Y
Q

Z

U

Figure 4.6 The time‐phased product structure for end product Z

The time‐phased product structure is a visual representation of how individual lead
times for items affect total lead time and is thus a good tool to communicate how
different suppliers and different supply chain designs would affect total lead time.

4.3.3

Product, product family, and product range

A manufacturer’s total number of products is referred to as the product portfolio or
the product range. Products that are similar from a manufacturing perspective are
often aggregated into product families or product groups (Jonsson, 2008), see Figure
4.7 for an illustration. Planning and forecasting is often based on this aggregated
level since aggregated forecasts usually contain fewer errors than individual
forecasting (Vollmann et al., 2005).
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Figure 4.7 Product range, product families, and individual products

Since each product family is constituted of similar products there will be some items
that are generic for all the products in the group and some items that create the
variants – the individual products.

How to manage the supplier interaction with suppliers for variant‐creating items is
certainly interesting (Mattsson, 1987, p. 35), but does not fall within the scope of
customer‐driven manufacturing and is hence not explicitly treated henceforth.
However, at several of the case companies this is an important issue to handle and
the term ‘generic with option’ is used for items creating variants in the empirical
applications in Chapter 10.

Variant creation can be seen as customization from a manufacturing/marketing
perspective. Customization from a customer perspective is further defined in Section
5.6.

4.3.4

Product life-cycle

The product life‐cycle is based on the assumption that all products have a finite
lifespan. The product life‐cycle curve plots the potential sales volume over time and
shows the different stages of development. The different life‐cycle stages
introduction, growth, maturity, saturation, and decline are illustrated in Figure 4.8
(Hill, 2000, p. 55). Some important aspects of product life‐cycles are the length (time)
from introduction to decline, and the life‐cycle shape, reflecting different marketing
strategies (Lysons and Farrington, 2006, p. 56).

The introduction and growth of the life‐cycle stages can also be referred to as
exploration and build‐up (Jap and Ganesan, 2000). According to Solomon et al.
(2000) the life‐cycle stage decline can be further defined as including the ‘Phase‐out’
stage and the ‘Discontinue and liquidate’ stage.

The benefits of being aware of a product’s life‐cycle have been evident for decades
(e.g. Levitt, 1965). The life‐cycle stage (or phase) at which the product currently is
has been identified as affecting appropriate production process (Hayes and
Wheelwright, 1979; Hill, 2000, p. 132), marketing (Hayes and Wheelwright, 1984, p.
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Sales

202), manufacturing focus (Hill, 2000, p. 173), order winners and order qualifiers
(Hill, 2000, p. 55), and appropriate postponement and speculation strategy (Pagh
and Cooper, 1998).

Introduction

Growth

Maturity

Saturation

Decline

Time
Figure 4.8 Product life‐cycle stages (Hill, 2000, p. 55)

The stage of the product life‐cycle will also affect the product’s design stability, the
product development cycle length, the frequency of engineering change orders, and
the commonality of components (Hayes and Wheelwright, 1984, p. 203). According
to Miltenburg, product design, sales and production volume, and profit per unit of
product may change at each stage of the product life‐cycle (Miltenburg, 1995, p. 222).
It is therefore assumed that the different life‐cycle phases will also affect the
appropriate purchasing strategy.
However, in order to cover the whole product life‐cycle from a purchasing
perspective, the development life‐cycle (shifted to the left, in red) and the after‐sales
service life‐cycle (shifted to the right, in grey) should also be taken into
consideration, see Figure 4.9.

Figure 4.9 Life‐cycle stages for development, sales, and after‐sales of a product
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The development life‐cycle, the product life‐cycle and the after‐sales life‐cycle
overlap somewhat. This should illustrate that already during the development
process, the anticipated demand in the following product life‐cycle should be taken
into consideration together with the subsequent need for spare parts when selecting
a supplier.
The product life‐cycles presented above see the product from a market perspective.
The individual product itself also has a life‐cycle, here called the physical product
life‐cycle.
Physical product life-cycle

The physical product life‐cycle ranges from raw‐material extraction trough
processing, manufacturing, and usage to end‐of‐life disposal, according to Johansson
(1997). With the right product design, the product could go through several loops of
its life‐cycle before becoming waste at the end‐of‐life disposal by reuse or material
recycling, see Figure 4.10.

Figure 4.10 The physical product life‐cycle (Johansson, 1997)

The physical product life‐cycle could affect purchasing either indirectly by
influencing the design of the product (e.g. design for disassembly) or directly by
extending the available supplier base to include also suppliers providing recycled
material or reused products (in addition to suppliers providing raw materials) as an
input to materials processing.

Also, the selection of suppliers for the manufacturing stage should be affected by
whether the product has a long after‐sales and service stage in the product life‐cycle
and whether the physical product life‐cycle is designed for service and reuse.

4.3.5

Other product characteristics

Other product characteristics, not covered by the frameworks above, are now
presented with the aim of identifying product‐related affecting factors. The product
characteristics can be described from a customer’s point of view or from a
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production point of view. The product characteristics from a customer’s point of
view can be described as the rate of adoption [on the market] (Kotler et al., 2001, p.
225) Five characteristics that are especially important in influencing a product’s rate
of adoption are, according to Kotler et al. (2001):

1. Relative advantage – whether the product appears superior to existing
products.
2. Compatibility – whether the product fits the values and experiences of potential
customers.
3. Complexity – whether the product is difficult to understand and use.
4. Divisibility – whether the product can be tried prior to purchase.
5. Communicability – whether the experience of the product can be observed or
described to others.

Other customer‐view characteristics can be initial and ownership costs, risk and
uncertainty, and social approval (Kotler et al., 2001). The physical characteristics of a
product are in customer terms named ‘attributes’. The product attributes that are
important for the customer are quality, features, and style and design (Kotler et al.,
2001, p. 466). This can be compared to the quality aspect of the competitive
priorities presented in the next section.
Apart from the characteristics that are of importance to the customer, a product
possesses additional characteristics such as ‘number of components’ (Garwood,
1995), ‘commonality of the components with other products of the company’
(Fernández‐Rañada et al., 2000). Also type and sequence of manufacturing processes
required to manufacture the product can be seen as product characteristics
(Vollmann et al., 2005).
Lakemond has compiled a number of different product characteristic factors from
different authors in her dissertation (Lakemond, 2001). These are, for example:
–
–
–
–
–
–
–

Number of product functions (Griffin, 1997, p. 29).
Number of components (Hayes et al., 1988).
Degree of interdependence between product and process (Tatikonda and
Rosenthal, 2000).
Innovation level (Tatikonda and Rosenthal, 2000).
Novelty of product (Tatikonda and Rosenthal, 2000).
Linkage between subsystems [if the way a product’s components are linked
together changes] (Henderson and Clark, 1990).
Development risk in forms of importance, newness, and complexity of
development (Wynstra and ten Pierick, 2000).

Both the product being manufactured and the process used to manufacture can have
different levels of complexity and criticality (Hayes et al., 1988). The impact of
product complexity on the supply chain or supply network was emphasized by
Fisher (1997) even though the content of complexity was not fully covered.
Process complexity refers to the difficulty in performing the operations due to inter‐
linkages with other processes (Sahay, 2003). Process criticality then refers to the
importance of the particular process to the overall supply chain (Sahay, 2003).

When extending product complexity to cover also uniqueness and strategic
importance, Lamming et al. (2000) approached product criticality. Criticality could
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also imply how important a specific component is for a certain product and will
thereby affect the required delivery precision offered by the collaborators. Product
uniqueness here refers to non‐substitutability and is a factor that is difficult to
operationalize since it is so closely intertwined with process technology novelty
(Lamming et al., 2000; Lakemond, 2001). Another view of product uniqueness is
presented in Section 7.1.

4.4

Demand

The demand in Figure 4.2 needs to be defined in order to meet the requirements of
this research. In Figure 4.11, the demand that the customer actor places at the focal
actor is denominated DemandC‐F and the demand from the focal actor to the supplier
actor is denominated DemandF‐S. The supply from the focal actor to the customer
actor (SupplyF‐C) hence has to fulfill the customer actor’s requirements in DemandC‐F,
while the supply from the supplier actor to the focal actor (SupplyS‐F) has to support
DemandF‐S.

Figure 4.11 Differentiated view of demand in the supplier actor ‐ focal actor ‐ customer actor
triad

Demand is defined by APICS (2012) as the need for a particular product or
component. The demand could come from any number of sources, e.g. customer
order or forecast, an interplant requirement, or a request from a warehouse for
restocking a service part, etc.

Since the second research objective of this dissertation regards customer‐driven
manufacturing, demand emanating from a customer order (customer‐order‐driven
demand, DemandC‐F) is distinguished from demand derived from forecast (forecast‐
driven demand).

Customer‐order‐driven demand can also be referred to as market requirements.
Thus, market requirements in terms of competitive priorities are initially defined.
Several authors have identified competitive priorities as a set of goals for
manufacturing that are used to align the business strategy and market requirements
with the manufacturing task (e.g. Leong et al., 1990; Rudberg, 2004). The relevant
competitive priority to consider in a situation is closely interlinked with the position
of the CODP. The competitive priority that needs to be supported in the supplier
interaction is thus considered a fundamental affecting factor. Accordingly, the
competitive priorities and the associated area of order winners are subsequently
presented.
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4.4.1

Competitive priorities

The competitive priorities were first identified as quality, cost, delivery, and
flexibility (e.g. Skinner, 1969; Wheelwright, 1978; Fine and Hax, 1985). In a literature
review Leong et al. (1990) identified consensus on a set of five competitive priorities
where innovativeness was also included. These five competitive priorities have later
been empirically supported by Ward et al. (1998). In Table 4.2 different competitive
priorities are compiled, and authors supporting one or several of these priorities are
stated.
Table 4.2 Compilation of competitive priorities and authors

Author(s)
Skinner (1969)
Wheelwright (1978)
Hayes and Wheelwright
(1984, p.41)
Fine and Hax (1985)
Leong et al. (1990)
Miltenburg (1995, p. 15)
Harland (1997)
Ward et al. (1998)

Quality
X
X
X

Cost
X
X
X

Delivery Flexibility Innovativeness
X
X
X
X

X
X
X
X
X

X
X
X
Price
X

X
X
X
X
X

X
X
X

X
X

X

X

Other
Dependability
Dependability

Performance
Service/Range

The five main competitive priorities can be broken down into a number of
dimensions. Some of the dimensions for the five most common competitive priorities
are presented in Figure 4.12 (based on Schroeder et al., 1986; Garvin, 1987; Gerwin,
1987; Leong et al., 1990).

Figure 4.12 Dimensions of competitive priorities (based on e.g. Leong et al., 1990)

These market requirements or competitive priorities should be taken into
consideration when selecting an appropriate level of interaction with each supplier
for a product. Otherwise, the competitive advantages created by the internal
processes might be reduced (Krause et al., 2001; Kroes and Ghosh, 2010).
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Quality
Competitive priority quality refers to goods and service quality. Quality can,
according to Garvin (1987), be viewed as having eight dimensions: performance,
features, reliability, conformance, durability, serviceability, aesthetics, and perceived
quality. Not all dimensions of quality are equally important, neither for all products
nor for all customers. To support competitive advantage, the right dimension of
quality needs to be supported.
A supplier can influence the first seven quality dimensions. Perceived quality is
primarily a result of marketing (Corbett and van Wassenhove, 1993). Correct
product quality will support the other competitive priorities, cost, and delivery since
quality reduces scrap and the need for returns.
Cost

Competitive priority cost refers to both the cost of the product (how much the focal
actor has to pay for raw materials and components) and the pricing of the product
(how much the customer actor will have to pay the focal actor for the product).
Internally, cost is affected by productivity and efficiency (Schroeder et al., 1986). The
supplier can primarily influence the product costs and can thereby indirectly
influence the pricing.
Delivery

Competitive priority delivery can be viewed as comprising delivery speed, delivery
precision, and delivery dependability (reliability) (e.g. Leong et al., 1990; Miltenburg,
1995, p. 16).
For items kept in inventory at the focal actor, delivery dependability and delivery
precision should be in focus when selecting a supplier to interact with. To be able to
provide the customer with the finished products at the right time without carrying
excess inventory, suppliers also have to deliver with precision. However, if the item
is needed for customer‐driven manufacturing, delivery speed is also important.
Flexibility

Competitive priority flexibility is usually divided into product‐mix flexibility and
volume flexibility. These two dimensions of flexibility are not sufficient to describe
the flexibility required by the case companies. Further flexibility dimensions are
hence investigated. Gerwin (1987) includes five additional flexibility categories:
changeover, modification, rerouting, material, and sequencing flexibility (Leong et al.,
1990).

Suppliers can improve the focal actor’s flexibility by offering different dimensions of
flexibility, such as resource capacity. Suppliers can also diminish the focal actor’s
flexibility, for example if the focal actor only has one supplier that does not offer any
dimension of flexibility.
Innovativeness

Competitive priority innovativeness refers to the introduction of new products and
processes. This is hence closely related to the product development process.
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An existing supplier can support innovativeness by presenting their own innovations
or product enhancements to the focal actor by developing new products jointly with
the actor, by offering the component or manufacturing process that is needed, or by
adapting their manufacturing to a new product invented by the focal actor.

4.4.2

Order winners and order qualifiers (OW/OQ)

Order winners and order qualifiers refer to the criterion (usually within the
competitive priorities) that is needed to win an order or to compete on the market at
all (Hill, 2000, p. 37). The order winning and order qualifying criteria represent a
way of describing a market in terms of required manufacturing capabilities (Berry
and Hill, 1992; Rudberg, 2002). The order winners and order qualifiers evolve over
time and different criteria apply at different stages of the product life‐cycle (Corbett
and van Wassenhove, 1993). Before trying to align the supplier interaction to
support the competitive priorities, an analysis of the market is needed to identify the
order winners and order qualifiers that apply for that specific market and customer
segment (Hill, 1995, 2000).
Order qualifiers are the criteria that a product or a focal actor has to meet in order to
be considered as a possible supplier for the customer actors. In a certain product
family, several actors will usually qualify as suppliers. Order winner is the criterion
that determines which of the qualified suppliers/products a customer will choose.
The criterion that is the order qualifier or the order winner for a product is purely
individual, something that is an order winner for one customer could even be an
order‐losing sensitive criterion (an order qualifier that, when not fulfilled, will result
in losing this and possibly future orders) for another customer (Hill, 2000).

To be able to handle an almost infinite number of individual customers, the
customers are clustered together into segments with similar requirements. The focal
actor has to be aware of which customer segments their products are aimed at, in
order to align their resources to meet the product’s order winners and order
qualifiers. Everything within an actor, from manufacturing process to marketing
strategy, should be aligned in order to support the order winners for the individual
products. To aim the resources at the right target, the focal actor must differentiate
between immediate customers and end customers. The process of defining a
product’s order winners and order qualifiers is an iterative process, since the criteria
change over time and are different for different markets (Hill, 2000).

An actor only has to be as good as its competitors when it comes to order qualifiers,
but to win an order the order winners have to perform better than the competitors
do. The order winners and order qualifiers are usually constituted, with a
manufacturing view, of the competitive priorities, even though other dimensions
such as brand name, design leadership, and environmental friendliness, etc. could
impact the customer decision (Hill, 2000, pp. 76‐78). There are other order winners
that are not the responsibility of manufacturing, such as being able to offer after‐
sales service and technical liaison capability and being the existing supplier of the
product (Hill, 2000, p. 36).
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4.5

Supply

Supply needs to be defined in a way that meets the requirements of this research. In
Figure 4.13, the supply from the focal actor to the customer actor is denominated
SupplyF‐C and has to fulfill the customer actor’s requirements in DemandC‐F, while the
supply from the supplier actor to the focal actor (SupplyS‐F) has to support
DemandF‐S.

Figure 4.13 Differentiated view of supply in the supplier actor – focal actor – customer actor
triad

In this area of research, there are many similar words describing different supply‐
related concepts and also different words referring to the same phenomenon, which
calls for a section on defining the core concepts related to supply.

4.5.1

Supply concepts

When the focal actor experiences demand from a customer actor, this demand needs
to be fulfilled by supply. The focal actor needs to determine which products and
services are going to be fulfilled with internal resources and which will be sourced
from external resources (APICS, 2012). A make‐or‐buy decision is thus needed. A
make decision uses the focal actor’s internal resources to provide goods and services
and is referred to as manufacturing or insourcing. A buy decision on the other hand
indicates that supplier interaction is needed. Buying can be referred to as
outsourcing, subcontracting, sourcing, procurement, or purchasing. Insourcing and
outsourcing inherently indicate a change, something that was previously purchased
can be insourced and something previously manufactured can be outsourced.
Outsourcing and subcontracting have slightly different meanings compared to the
other terms, according to the APICS dictionary. Outsourcing is defined as the process
of having suppliers provide goods and services that were previously provided
internally (Lankford and Parsa, 1999; Juga and Juntunen, 2008; APICS, 2012).
Outsourcing involves substitution, the replacement of internal capacity, and
manufacturing by that of the supplier. Outsourcing is thus a long‐term decision.
Subcontracting on the other hand is defined as sending manufacturing work outside
to another manufacturer and can thus be used as a short‐term capacity leveler during
peak demand (Van Mieghem, 1999). However, in many publications it is used
synonymously with purchasing, thus not referring to a change.

A sourcing decision when the strategic ‘buy’ decision has been made is defined as
the process of identifying a supplier that provides a needed good or service (APICS,
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2012). Sourcing is thus the initial stage before anything can be bought. The act of
buying can be referred to as procurement, purchasing, or supply.
Procurement is defined by APICS as follows:

“The business functions of procurement planning, purchasing, inventory control,
traffic, receiving, incoming inspection, and salvage operations.” (APICS, 2012)

van Weele also agrees that procurement is a somewhat broader term than
purchasing and that procurement includes all activities required to get the product
from the supplier to its final destination (van Weele, 2005, p. 14).

Purchasing as an organizational function has been defined by van Stekelenborg and
Kornelius (1994, p. 48):
“An organizational function that is in charge of ensuring that goods and services
supplied by external sources possess the right characteristics (in terms of quality,
quantity, time and place of delivery and price) so that the needs of the
organization are satisfied within the restrictions and conditions imposed on
purchasing by the external supply market, the organization as a whole and the
society in which the organization operates.”

Purchasing is defined by APICS as follows:

“The term used in industry and management to denote the function of and the
responsibility for procuring materials, supplies, and services.” (APICS, 2012)

van Weele has a slightly wider view and defines purchasing in the following way:

“The management of the company’s external resources in such a way that the
supply of all goods, services, capabilities and knowledge which are necessary for
running, maintaining and managing the company’s primary and support
activities is secured at the most favorable conditions.” (van Weele, 2005, p. 12;
van Weele, 2010, p. 8)

This research will adhere to the purchasing definition by APICS (2012).

Purchasing management refers to all activities necessary to manage supplier
relationships and is related to supply chain management, according to van Weele
(2005, p. 15). Thus, the term purchasing as used in this dissertation more resembles
purchasing as in supply management, than purchasing as in buying or procurement,
as defined by Axelsson et al. (2005).

Since the objective of this dissertation is to investigate supplier interaction, the
purchasing concept, rather than procurement, will henceforth be used. However, in
academia, it seems like the term supply management has replaced purchasing
management, perhaps to align with the supply chain management concept. Hence,
the term supply is also sometimes used in purchasing terminology when referring to
the materials area. Supply is concerned with the purchasing activities after a supplier
has been selected and contracted (i.e. sourced), according to van Weele (2005, pp.
13‐15). In this dissertation, supply is one of the basic building blocks used to
describe the research problem and is thus one of the categories of affecting factors.
Supply hence refers to the flow/input from the supplier actor to the focal actor.

In this dissertation the term sourcing is used to describe the activities associated
with finding and selecting a supplier and establishing a relationship. Supplies are the
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external input of products from a supplier and purchasing is the internal activities
needed to receive supply. In accordance with Section 3.1, the purchase is carried out
by the internal organization (perhaps by the purchasing function), where also the
purchasing strategy is formulated.

4.6

Internal organization

The internal prerequisites for an actor will affect the means they have to interact
with suppliers and customers. The internal prerequisites depend on the internal
organization, process, technology, capability and capacity of resources, employee
knowledge, etc.
As was stated in the introduction and in the previous chapter, the research focus
considering internal organizations is on purchasing and manufacturing. In this
section, frameworks and methods regarding factors affecting supplier interaction are
presented.

4.6.1

Purchasing

Purchasing is thus the first area in internal organization to be investigated further.

Almost three decades ago, Kraljic (1983) introduced the first comprehensive
portfolio matrix for use in purchasing and supply management. This portfolio
approach is considered an important breakthrough in the development of theory in
the field of purchasing and supply management (Syson, 1992; Gelderman and van
Weele, 2002). Generally, purchasing portfolio models can be used for developing and
implementing differentiated purchasing strategies.
Purchasing strategy – Kraljic

Kraljic’s model from 1983 allows the supplier market and the product characteristics
to affect a company’s purchasing strategy, see Figure 4.14. The matrix is presented
like that in an article by Beer (2006) covering the life of Peter Kraljic. In the original
Kraljic article from 1983 the purchasing matrix is only mentioned in the text and not
illustrated. The 1983 article, however, used the variables importance of purchasing
versus complexity of supply market. Not only is the product per se regarded but also
its importance or strategic role. The supply chain context that will affect the supply
chain relations is also regarded, at least in the upstream supply chain (this model
only focuses on the supplier market). For example, when the number of available
suppliers decreases, a previous non‐critical item might require additional purchasing
attention in order to secure supply.
The content of the original article is here presented in order to identify affecting
factors.
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Figure 4.14 The Kraljic matrix (Kraljic, 1983; Beer, 2006)

This model did not originate as an academic theory but was instead developed as a
practical method for purchasing. In academia the article was first published in 1977
in a German purchasing magazine (Beer, 2006, p. 33). The model has been criticized
for being transaction‐oriented, but the aim of this matrix is to identify which
suppliers to develop long‐term relationships with, and which suppliers to keep at
arm’s length (Beer, 2006, p. 29).
A company’s need for supply strategy depends on two factors, according to Kraljic
(1983, p. 110) (terms in brackets are found in Exhibit 1, page 111 in Kraljic, 1983):
The strategic importance of purchasing in terms of
–
–
–

value added by product line (Value added profile)
percentage of raw materials in total costs (Cost of materials/total cost)
impact on profitability (Profitability profile)

The complexity of the supply market in terms of
–
–
–
–
–
–

supply scarcity (Supply)
pace of technology (Pace of technological advance)
pace of material substitution (not included in Exhibit 1, page 111)
entry barriers (Entry barriers)
logistics cost or complexity (Logistics cost and complexity)
monopoly or oligopoly conditions (Monopoly or oligopoly conditions)

This results in four stages of purchasing sophistication, see Table 4.3.
Table 4.3 Stages of purchasing sophistication in relation to product category

Product category
Non‐critical
Leverage
Bottleneck
Strategic
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Purchasing sophistication
Purchasing management (an operation function)
Materials management
Sourcing management
Supply management (a strategic function)

CHAPTER 4 – KEY CHARACTERISTICS OF SUPPLIER INTERACTION
Each stage has its own set of procurement focus, key performance criteria, typical
sources, supply, time horizon, items purchased, and decision authority (Kraljic, 1983,
p. 111).

The matrix often referred to (Kraljic’s purchasing matrix) shows the four alternative
procurement focus results when assessing the current situation in terms of the two
variables mentioned above. The assessment of the current situation should explore
questions like:
–

–
–
–
–

Is the company making good use of opportunities for concerted action among
different divisions and/subsidiaries?
Can the company avoid anticipated supply bottlenecks and interruptions?
How much risk is acceptable?
What make‐or‐buy policies will give the best balance between cost and
flexibility?
To what extent might cooperation with suppliers or even competitors
strengthen long‐term supply relationships or capitalize on shared resources?

To minimize supply vulnerability and optimize potential buying power, a four‐phase
approach to devise an appropriate purchasing strategy (or supply strategy, as Kraljic
terms it) can be used. This part of the article from 1983 is often omitted when
Kraljic’s purchasing matrix is presented but is presented here to gain a better
understanding of the content of the model, and also to identify additional factors that
are seen as affecting the supplier relationship. The phases are as follows:
Phase 1: Classification of purchased materials and components in terms of
profit impact and supply risk.
Profit impact of a given supply item is defined as (Kraljic, 1983, p. 112)
–
–
–
–

volume purchased
percentage of total purchase cost
impact on product quality
impact on business growth

Supply risk is assessed in terms of
–
–
–
–
–
–

availability
number of suppliers
competitive demand
make‐or‐buy opportunities
storage risks
substitution possibilities

Using these two criteria, profit impact and supply risk, on ALL purchased items helps
the company to sort the items into four categories:
–
–
–
–

Strategic
Bottleneck
Leverage
Non‐critical

These four classes of items have different requirements regarding decision level,
required information, and main tasks. Furthermore, changes in supply or demand
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patterns can change the strategic category of a material. Each of these categories
requires a distinctive supply strategy.
In the following phases, the focus is on finding the right supplier for the strategic
items. Next, the company has to balance its own strength against the power of the
suppliers.
Phase 2: Market analysis

In this phase, the company assesses the supply market and reviews availability of
strategic materials in terms of quality and quantity. It also has to review the relative
strength of existing suppliers. This is done by comparing its own strength with the
supplier strength regarding a number of criteria.
The market analysis evaluation criteria presented in Table 4.4 (in Kraljic 1983, p. 114
referred to as the purchasing portfolio evaluation criteria) is an example, since the
evaluation criteria are dependent on the industry that is evaluated. In addition, the
relative importance of different criteria might vary for different companies in the
same industry.

Table 4.4 Market analysis evaluation criteria (Kraljic, 1983, p. 114)

Supplier strength
Market size versus (vs.) supplier capacity
Market growth vs. capacity growth
Capacity utilization or bottleneck risks
Competitive structure
ROI and/or ROC1
Cost and price structure
Break‐even stability
Uniqueness of product and technological
stability
Entry barrier
(capital and know‐how requirements)
Logistics situation

Company strength
Purchasing volume vs. capacity of main units
Demand growth vs. capacity growth
Capacity utilization of main units
Market share vis‐à‐vis main competition
Profitability of main end products
Cost and price structure
Cost of non‐delivery
Own production capability or integration
depth
Entry cost for new sources vs. cost for own
production
Logistic

Phase 3: Strategic positioning
The materials identified as strategic in phase 1 is positioned in the purchasing
portfolio matrix. The matrix plots the company’s buying strength against supply
market strength, see Figure 4.15. The matrix is used to identify areas of opportunity
or vulnerability. The matrix contains three basic risk categories, Exploit, Balance, and
Diversify, henceforth referred to as the three strategic thrusts.
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Low

Medium

High

Supply market strength

Figure 4.15 The purchasing portfolio matrix (Kraljic, 1983)

The company will have different roles owing to different purchased items and
different suppliers.
Phase 4: Action plans

The three strategic thrusts have different implications on the purchasing strategy in
terms of (main policy issues from Kraljic (1983) Exhibit 5, p. 115, issues in brackets
from text on p. 114):
–
–
–
–
–
–
–
–
–

Volume
Price
Contractual coverage
New suppliers (supplier selection)
Inventories (inventory policy)
Own production
Substitution (material substitution)
Value engineering
Logistics

In this phase, a range of supply scenarios is explored in order to secure long‐term
supply and to exploit short‐term opportunities. This results in a set of strategies for
the critical purchasing materials in which the timing and criteria for future
purchasing action are defined.
Summary

This purchasing model aims at minimizing the supply risk and to make the most out
of the buying power. Each of the four classes of items requires a distinctive
purchasing strategy with a distinctive aim, see Table 4.5.
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Table 4.5 Item classification and related purchasing strategy (Kraljic, 1983, p. 112)

Item classification
Non‐critical items

Purchasing strategy
Efficient processing

Leverage items

Exploit full purchasing power

Bottleneck items

Volume insurance

Strategic items

Exploit
Diversify
Balance

Aim
Product standardization
Order volume and inventory optimization
Vendor selection
Product substitution
Tough negotiating
Target pricing
Order volume optimization
Vendor control
Security of inventories
Backup plans
Favorable pricing & contract agreements
Material or supplier substitution
Intermediate strategy

Regarding supplier relations, Kraljic’s model clearly states that the relations with the
suppliers should be affected by the product concerned. However, the product
characteristics are evaluated regarding the strategic importance for the company and
not regarding any deeper dimension such as the technical specifications. The focus is
not on the supplier relation but instead on how to identify suppliers with less power
that can be forced into price bargains. Nevertheless, this model has identified factors
affecting supplier interaction in the product, supply, relation, and context categories.
Differentiated purchasing strategy

In 1994, van Stekelenborg and Kornelius stated that although there are various
possible purchasing strategies described in the literature, there are no guidelines
given for the application of these strategies in various supply situations (1994, p. 45):
“The decision on how to strategically supply cannot be made at random since it
depends upon the characteristics of a specific situation.” (van Stekelenborg and
Kornelius, 1994, p. 45)

They also stated that, besides a pragmatic approach (i.e. Kraljic, 1983), no
comprehensive systematic application in purchasing had been found. Many
companies need guidelines that enable them to develop a diversified purchasing
strategy (van Stekelenborg and Kornelius, 1994, p. 47).

This statement is nearly two decades old, but the need for a differentiated purchasing
strategy has been supported by several authors (e.g. Lilliecreutz and Ydreskog, 2001;
Gelderman and van Weele, 2005; Luzzini et al., 2012). However, to my present
knowledge, customer‐driven manufacturing has not been used as the differentiator.
This research is thus in line with the appeal from van Stekelenborg and Kornelius
(1994).

4.6.2

Manufacturing

Manufacturing is hence the second area in internal organization to be investigated
further. This section presents frameworks and methods used for manufacturing
while considering factors that can be seen as affecting supplier interaction.
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Product/process matrix – Hayes and Wheelwright
This research emanates from the idea that the selection of purchasing strategy
should be as simple as the selection of manufacturing process, i.e. based on some
product characteristics, the appropriate purchasing strategy and appropriate level of
interaction should be mapped in a framework like the product/process matrix by
Hayes and Wheelwright (1979).

Figure 4.16 The product/process matrix, based on (Miltenburg, 1995)

Even though subsequent research has proved that more than two dimensions of
affecting factors need to be regarded, and the ‘product/purchasing matrix’ was never
developed, the affecting factors identified by Hayes and Wheelwright (1979) are
nevertheless included in this research, i.e. manufacturing layout, material flow
(internal organization category), products, and volumes (product category).
Product profiling – Hill

A framework that supports and aids comparison of several factors is the product
profiling framework originating from Hill (1985, 1989, 1990), see Figure 4.17. While
Kraljic’s purchasing matrix is a tool to identify where the purchasing power is best
needed regarding the supplier market, product profiling is a tool to gain a
comprehensive understanding of how well the current production process can
support the current market requirements an organization is facing.
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A profile analysis is a managerial tool. It helps to evaluate the fit between an actor’s
order‐winning criteria and its manufacturing ability to support these criteria. The
profile analysis also acknowledges that this process choice decision is influenced
(affected) by a number of aspects. The manufacturing processes used in Hill’s
framework originate from Hayes and Wheelwright (1979).
The product profiling presented by Hill (1995, 2000) can be undertaken at actor level
or at process level. The main purpose of the profile analysis is to assist managers in
the process of selecting the most appropriate process and also to identify how the
alignment between the determinants (factors) and the process choice can be
improved (Pagh and Cooper, 1998).

See Figure 4.17 for a fictitious example where the current product is manufactured in
a batch process (indicated by black marks), while a new product that will be
introduced (indicated by white marks) would benefit from a job‐shop setup.

Figure 4.17 Product profiling (Hill, 2000, p. 153)

The framework by Hill contributes to this research, both by providing affecting
factors in the product category, demand category (markets), and internal
organization category (manufacturing), and by providing a structure for the
Interaction Framework presented in Section 6.2.
Manufacturing strategy formulation – Miltenburg

Another multidimensional framework is attributed to Miltenburg (1995). This
framework focuses on how the product should affect the actor’s internal processes or
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strategy. It handles the product characteristics in terms of product range and product
volumes in a product/process matrix that originates from Hayes and Wheelwright
(1979). Miltenburg then links the layout and material flow (production processes) to
the manufacturing outputs (competitive priorities) and states if and to what degree
each manufacturing output is supported by each production system. The framework
is finally extended to cover the manufacturing levers: human resources, organization
structure and controls, sourcing, production planning and control, process
technology, and facilities, see Figure 4.18.

Figure 4.18 The manufacturing strategy worksheet (Miltenburg, 1995, p. 4, 2005, p. 4)

The manufacturing lever ‘sourcing’ is defined as the lever that focuses on
relationships with suppliers and distributors. According to Miltenburg, decisions in
sourcing include
–
–

number of suppliers and their capabilities
adversarial or partnership relationship with suppliers
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–
–

[the degree of] responsibility given to suppliers for design, cost, and quality
producing a part in‐house or outsourcing

This framework is more detailed and allows a more multidimensional analysis than
the framework by Hill and thus contributes with affecting factors to several
categories, product, demand, internal organization, and context.

4.7

Relation

The relation in a supplier interaction will certainly affect the appropriate level of
interaction. In this section, the extent and depth of a relation are investigated,
together with aspects of relational factors. The section concludes with a presentation
of factors in a relation that would enable a higher level of interaction.

4.7.1

Extent

The system levels by Harland (1996), presented previously in Figure 3.6, will serve
as a basis for defining the extent of a supply chain relation.

The extent of supply chains was basically divided into internal (system level 1) or
external (system levels 2‐4) supply chains, where the external chain varied in
number of participants from a dyadic relation between two companies to extensive
networks with numerous participants (Cooper et al., 1997b).

According to Harland (1996), a supply chain relation focuses on the level of the dyad
or two‐party relation in accordance with the system level definition. This is also
supported by Mentzer et al. (2000), who claim that partnership is an inter‐
organizational entity developed between two independent organizations in a
relationship in a supply chain. Horvath (2001) on the other hand states that strategic
supply chain management requires cooperation among all participants in the supply
chain (which would correspond to managing all the actors in a network viewed at
system levels 3 or 4 in Harland’s classification). Simatupang and Sridharan (2005)
take an intermediate way and claim that a supply chain relationship is defined as two
or more supply chain members working together to create a competitive advantage
through sharing information, making joint decisions, and sharing the benefits that
result from greater profitability of satisfying end‐customer needs than acting alone.
Simatupang and Sridharan do however not state whether these supply chain
members are part of the internal or the external chain.
In this dissertation, the definition of supply chain relation extent will adhere to the
definitions by Harland (1996) and Mentzer et al. (2000), i.e. each supplier interaction
that an actor has is here treated individually. The interactions analyzed in this
dissertation will only be viewed and analyzed from the point of view of one of the
actors– the focal actor.

However, the triad consisting of supplier actor – focal actor – customer actor, as in
Figure 3.1, needs to be considered since the demand from the customer actor will
affect the demand that the focal actor places on the supplier actor and it will hence
affect the supplier relation.
The first reason for the delimitation of only viewing one dyadic relation at a time is
that each individual actor can only know its own expected outcome and its strategic
intention of the relation. The second reason is that the two actors will most likely
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have different approaches to the relation. Lambert (2008, p. 6) also states that a
supply chain is managed link by link, relationship by relationship. This does not
restrict the possibility to analyze the relation from the point of view of both actors as
long as the researcher is aware that the analyses have to be done separately. Another
motivation for focusing on one dyadic relationship at a time is that even if the supply
chain concept embraces several actors, every single actor has to treat each relation to
another actor as unique. As a result, the supply chain is comprised of a set of dyadic
relations and each actor is likely to participate in several different relations. For each
relation, the appropriate level of interaction should be considered.

4.7.2

Depth

Each dyadic relation constitutes several businesses processes (Lambert, 2008). In
connection with the dyadic relation, this can be pictured as micro dyads (Cordón,
2008, p. 4:15). In Figure 4.19 an example of the micro dyads within a dyadic relation
is pictured. A relationship between the sales function at the supplier actor and the
purchasing function at the focal actor can hence exist independently of the relations
between the CEOs or middle managements.

Figure 4.19 A dyadic relation and its micro‐dyads

Each different process or micro‐dyad can have different levels of interaction in the
same dyadic relation. The level of interaction of each business process will, however,
affect the overall level of interaction in a relation between two actors.

When the level of interaction is low, the transaction of goods and money is handled
by the seller at the supplier actor and the buyer at the focal actor (Cooper et al.,
1997a). All information is transmitted through these two filters (seller and buyer) in
a serial communication structure (Mattsson, 2000; Slack and Lewis, 2005). This way
of handling an interaction is traditionally referred to as ‘the bow‐tie approach’ and is
illustrated by two triangles meeting at a point; see the upper part of Figure 4.20
(Christopher, 1998; Hoppe, 2001; Christopher, 2005).
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Figure 4.20 Bow tie and diamond (Cooper et al., 1997a)

This analogy is based on Wal‐Mart founder Sam Walton’s bow‐tie and diamond
models, which were used to change the historical adversarial relation between
Proctor and Gamble and Wal‐Mart to a more cooperative relationship (Cooper et al.,
1997a; Hoppe, 2001; Slack and Lewis, 2005).

As the level of interaction gets higher, the triangles that represent the two actors
rotate; consequently, each internal function gets closer to its corresponding function
in the other actor. The area of the surface where interaction is possible is thereby
increased, and the communication structure becomes parallel (Christopher, 2000;
Mattsson, 2000). The resulting relation is referred to as ‘the diamond approach’ see
the lower part of Figure 4.20 (Cooper et al., 1997a).

The salesperson and the buyer may eventually disappear in this kind of relation since
they become redundant. Both expected and serendipitous effects can occur from
these closer relationships across multiple functions, according to Slack and Lewis
(2005).
Since the focus of this dissertation is on the interaction between actors and there are
many simultaneous processes active at any time, it is important to point out that
different processes can have different levels of interaction in the same dyadic
relation.

4.7.3

Aspects of relational factors

There are several relational factors affecting the appropriate level of interaction. A
literature review has been conducted where previous authors’ views of different
types of interaction have been analyzed. A compilation of the results can be found in
Appendix 1, where for instance exchange, contractual forms, time frame, and
ownership are put on the same scale.

The intention of the major part of previous supply chain relation research has been
to propose measures of the degree to which a company interacts with its partners in
a supply chain (here referred to as level of interaction), without considering what the
content of the interaction actually is (Simatupang and Sridharan, 2005). One
resulting problem is that different units are put on the same scale.
In line with the observation by Simatupang and Sridharan, it is noteworthy that the
majority of the authors presented in Appendix 1 place different aspects on the same
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scale and compare them. The literature review showed that the following aspects had
been compared with each other:
–
–
–
–
–
–
–

processes or activities
time frame
frequency of interaction
market drivers
strategic intention
contractual form and level of trust
power

These aspects can be seen as relational factors affecting the appropriate level of
interaction and will hence be described further.

A deeper relation requires more integration of processes and activities according
to Lambert et al (1996). This is also supported by Cagliano et al. (2004). Two
different areas of inter‐organizational integrations have been defined: operational
and technical integration. Operational integration refers to the integration of
activities such as planning, production, delivery, and quality. Technological
integration refers to cooperation in designing and developing new products
(Cagliano et al., 2004, p. 153). The integration of processes and activities is
comparable to the micro dyads presented in Section 2.8.4.
The supplier relationship situation evolves over time, so that not only factors
affecting a specific situation have to be taken into account, but also the time frame
for the relation. The time frame is the period of time when the relation should exist.
Time frame is used as a unit of analysis by Ellram (1991), Webster Jr. (1992),
Lambert et al. (1996), and Harland (1996). They all assume that relations will
become strengthened over time. Based on the time frame, van Stekelenborg and
Kornelius (1994, p. 48) discern three levels of purchasing activities: long‐term
strategic, medium‐term tactical, and short‐term operational activities.

A long‐term contract will, quite obviously, exist during an extended time frame.
Long‐term commitment is, according to Corbett et al. (1999), together with mutual
trust the characteristic of a successful relationship. Time frame is traditionally
viewed as an important supplier interaction differentiator since a long‐term relation
by definition is constituted of a high level of interaction. However, with shorter time‐
to‐market and shorter product life‐cycles, a short‐term relation could be at least as
collaborative or integrated as a long‐term relation could be. Hence, the frequency of
interaction needs to be taken into consideration.
Frequency of interaction refers to how often a transaction occurs (Ellram, 1991). It
is somewhat connected to the time frame of the relation and with the same
assumption that the relation will become deeper with more opportunities to interact.

According to a study of 160 companies, the success of a customer–supplier
relationship is dependent on the frequency of interaction between the actors (Sahay,
2003). There is no general rule to decide how frequently the actors should interact,
but more transactions suggests greater routinization of interaction and is hence,
according to Cooper et al. (1997a), an implication/incitement to form a relationship
with a higher level of interaction to make sure that transactions run smoothly.
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The ‘appropriate’ frequency of interaction will, however, depend on the business
area. In a business where the products have short life‐cycles, two companies might
interact very frequently during a short period of time, without any deeper relation
evolving. The opposite situation might occur when the product life‐cycle is long.
Another way of measuring time frame or frequency is the resulting relationship
maturity. Increased supplier interaction maturity leads to reduced uncertainty and
improved business performance and is the best route to follow to achieve
competitive advantage (Childerhouse et al., 2003, p. 71). The characteristics of
process maturity are predictability, capability, control, effectiveness, and efficiency
(Childerhouse et al., 2003, p. 72).

Market drivers and type of economy are another way to differentiate between types
of relations, used by, among others, Leavy (1994) and Persson and Håkansson
(2006). This is interlinked with the strategic intention of the interaction.

Contracts and trust are in some sense each other’s opposites. With a low level of
trust between companies the terms regulated in a contract are of immense
importance. This is however not how contractual form is interpreted by most
authors. Ellram (1991), for instance, distinguishes between long‐term and short‐
term contracts, i.e. uses the time‐frame point of view.

A successful relationship is characterized by mutual trust (Corbett et al., 1999).
Companies that trust each other generate profit, serve customers better, and are
more adaptable (Corbett et al., 1999). The nature of trust comprises dependability,
faith, and fairness. However, trust is not only positive, it is also deceptive, since
actors tend to believe that the actors they trust, trust them as well (Kumar, 1996;
Sahay, 2003). Kumar (1996) further argues that successful relationships should be
flexible, informal, and based on trust instead of based on long and detailed contracts.
The conclusion is that trust is stronger than fear (contract).
However, something that needs to be considered in relation to contracts and trust is
the relative power balance between the actors. When designing a supply chain and
cooperating with other actors, the focal actor has to consider the supplier actor’s
size, impact, and status. If the other actor is larger, has greater impact and higher
status, it will have more power in that relation. With greater power comes the ability
to force a weaker actor to make decisions that are merely favorable to the powerful
actor (e.g. the exploit strategy by Kraljic (1983)). The effect of power in supply chains
has in fact been pointed out by several authors (Butaney and Lawrence, 1988; Cox,
2001b, 2001a; Watson, 2001; Cox et al., 2004).
There are hence several relationship factors affecting the choice of interaction level.
In some cases, two factors correlate with each other; for example a low level of trust
might demand a highly specified contract.
What is being analyzed and compared in a relation is connected to the factors that
can affect the interaction. It might, however, be hard to derive what the real reason
for a change in relationship is due to. For instance, an interaction will most likely
evolve or mature over time. Is this relational transformation then due to the length of
the relation, the frequency of interaction, the adaptation of resources, or due to the
fact that the people in the organizations have come to know each other?
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Given the effort involved in creating and sustaining a higher level of interaction in a
relation, an actor has to focus on the relations it considers most important in the long
run (Corbett et al., 1999). The importance of a relation is in turn influenced by a
number of aspects, for example the power of the buyer or supplier, the complexity
and criticality of the product, and the time frame of the relation. A method or
framework that can regard several factors simultaneously, such as the Interaction
Framework, is hence needed internally at the focal actor.

4.7.4

Enablers for higher levels of interaction

Mentzer (2001) defines enablers for higher levels of interaction as common interests,
openness, mutual help, clear expectations, leadership, cooperation, trust, benefit
sharing, and technology. Worth noticing is that without the other interaction
enablers in place, advanced technology does not make any difference (Mentzer,
2001). It is also important to have a trusting relationship between the supply chain
members, where each actor has mutual confidence in the other actors’ capabilities
and actions (Sahay, 2003). Other enablers worth mentioning here are information
sharing, decision synchronization, and incentive alignment (Simatupang and
Sridharan, 2005) as well as agreement, mutual gain, and common perception (Bititci
et al., 2004) and trust, parallel communication structure, and aligned goals and
priorities (Forslund and Jonsson, 2009).

Information sharing could aid the decision makers’ planning and control of
operations. Decision synchronization comprises both the planning and the
operational context. Synchronized planning decisions include selecting target
markets, product assortments, customer service level, promotion, and forecast.
Synchronized operation decisions incorporate shipping schedules and
replenishment. Finally, incentive alignment refers to how and to what degree
collaborative actors share costs, risks, and benefits (Simatupang and Sridharan,
2005).

To create successful supply chain interaction, each relation should be a conscious
agreement between the two actors. The agreement could be defined in a contract or
by mutual trust. A cooperative relationship should also be a win‐win situation for
both actors concerned. Bititci et al. (2004) claim that both actors ought to have a
common perception of the relation as a friendly collaboration; if not, one of the
actors is using the other for its own purposes. Other authors, such as Cox (2001b), on
the other hand, argue that a buyer‐supplier relation must, at the most basic level, be
inherently conflictual. This does not contradict the fact that buyers and suppliers can
cooperate, but rather implies that business relations must exist in a state of
permanent tension since individuals and organizations primarily indulge in exchange
relations in order to satisfy their desire for money.

4.8

Context

According to Håkansson and Ford (2002, p. 134), no relationship can be fully
understood without reference to the wider context. Context is defined as the
surroundings. It is the prerequisite that none of the actors, supplier actor, focal actor,
or customer actor, can directly affect or change. Contextual factors could, for
example, regard the number of supplier/customer actors or the number of
competitors on the market.
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Even though it was concluded earlier, in Section 4.7.2, that all interactions are
constituted of dyadic relations, the context in which the actors interact will affect
how they work together (Walters and Rainbird, 2007). Each actor has to be aware of
what consequences a decision may have on its collaborators (Sahay, 2003). Hence, it
is of tremendous importance whether the context is constituted of a single actor, a
chain of companies, or a network. This is the area most supply chain articles fail to
elucidate. For example, the article by Oliver and Webber (1982) is often referred to
as the first supply chain article, even though it only treats the integration of internal
business functions. In this research a triad of actors is considered as the main
context.

4.8.1

Supply chain

In this section, three frameworks regarding the design of the supply chain are
presented, with a focus on identifying factors affecting the appropriate level of
interaction.
Right supply chain – Fisher

In the model by Fisher (1997), see Figure 4.21, the context regarded is the supply
chain, and the model proposes that different product characteristics should impose
different priorities on the supply chain. Fisher (1997) identified two distinct product
characteristics, functional and innovative products, and two different types of supply
chains, the physically efficient chain and the market‐responsive chain.

These types of chains are appropriate for distributing products with certain
characteristics, and the supplier relationships in the different types of chains have
different priorities. The physically efficient chain should supply a predictable
demand efficiently at the lowest possible cost. Cost cutting is achieved by close
coordination or competitive negotiations with the suppliers. The market‐responsive
chain on the other hand should respond quickly to unpredictable demand in order to
minimize stock‐outs, markdowns, and obsolete inventory. The suppliers in this type
of chain are evaluated on speed, flexibility, and quality. Hence, this model regards the
competitive priorities. See also Table 4.6 and Table 4.7.

Figure 4.21 Matching supply chains with products (Fisher, 1997, p. 109)
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The first step, according to Fisher, in developing an effective supply chain strategy is
to consider the demand pattern for the products to determine whether they are
functional or innovative, see Table 4.6.
Table 4.6 Functional vs. innovative products (Fisher, 1997, p. 107)

Aspects of demand
Product life‐cycle
Contribution margin
Product variety
Average margin of error in
the forecast at the time
production is committed
Average stock‐out rate
Average forced end‐of‐
season markdown as
percentage of full price
Lead time required for make‐
to‐order products

Functional
Predictable demand
> 2 years
5 % – 20 %
10 – 20 variants/category
10 %

Innovative
Unpredictable demand
3 months – 1 year
20 % – 60 %
Millions of variants/category
40 % – 100 %

1%–2%
0%

10 % – 40 %
10 % – 25 %

6 months – 1 year

1 day – 2 weeks

The next step is to determine whether the supply chain for replenishing these
products is physically efficient or market‐responsive, see Table 4.7.
Table 4.7 Physically efficient vs. market‐responsive supply chains (Fisher, 1997, p. 108)

Primary purpose

Manufacturing focus
Inventory strategy
Lead time focus
Approach to choosing
suppliers
Product design
strategy

Physically efficient process
Supply predictable demand
efficiently at the lowest
possible cost
Maintain high average
utilization rate
Generate high turns and
minimize inventory
throughout the chain
Shorten lead time as long as it
does not increase cost
Select primarily for cost and
quality
Maximize performance and
minimize cost

Market‐responsive process
Respond quickly to unpredictable
demand in order to minimize stock‐
outs, forced markdowns, and
obsolete inventory
Deploy excess buffer capacity
Deploy significant buffer stocks of
parts or finished goods
Invest aggressively in ways to
reduce lead time
Select primarily for speed, flexibility,
and quality
Use modular design in order to
postpone product differentiation for
as long as possible

This model by Fisher has gained considerable, at least academic interest with over
120 citations in 2007 according to Science Citation Index (2007), and over 480 in
2012 (Science Citation Index, 2012). The same number according to Google Scholar
was 2 190 citations in 2012 (Google Scholar, 2012). This is probably due to its
simplicity and usefulness.
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For the purpose of identifying affecting factors, the row headings in Table 4.6 and
Table 4.7 are identified as affecting factors and thus classified as belonging to the
product, demand, supply, and internal organization categories.
Responsiveness spectrum – Chopra and Meindl

Mason‐Jones et al. (2000) took Fisher’s attempt a step further and introduced the
leagility concept (Naylor et al., 1997) in the supply chain context, thus including lean,
agile, and leagile, both as contextual factors and affecting factors in the internal
organization. Chopra and Meindl (2010) softened the contrasting efficient vs.
responsive supply chain and introduced the responsiveness spectrum. The
predictable demand (functional products) vs. unpredictable demand (innovative
products) generated the uncertainty spectrum. Plotted together they can then form a
‘zone of strategic fit’, see Figure 4.22. This framework supports the affecting factors
identified by Fisher while adding further factors in the product, demand, and supply
categories, related to customer and supply chain uncertainty.

Figure 4.22 The Zone of strategic fit of Chopra and Meindl (2013)

Fisher’s model has however been criticized by, among others, Lamming et al. (2000).
They state:
“Fisher provides a few examples of functional and innovative products but does
not specifically define or measure his categories or provide theoretical
underpinning.” (Lamming et al. 2000, p. 679)

Classification of supply chain networks – Lamming

Lamming et al. (2000) have, with Fisher’s ideas as a starting point, developed a
model for classification of supply chain networks (system level 4). They have also
used the product characteristics as a differentiator but extended the aspects of the
product to include not only innovativeness but also uniqueness and complexity, thus
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identifying further affecting factors. Lamming et al. further argue that since
companies want to protect their unique resources in order to gain competitive
advantage, it is expected that they exercise carefulness in sharing these resources
with other parties. Therefore Lamming et al. make the distinction between supply
chain networks of innovative‐unique products and supply chain networks of
functional products, see Figure 4.23. This will also affect the nature of information
and knowledge sharing and thereby the level of interaction in the supply chain
network.

Figure 4.23 Classification of supply networks (Lamming et al., 2000, p. 687)

The model by Lamming et al. (2000) is more detailed than Fisher’s model and thus
identifies affecting factors in the categories product, demand, relation, and context.

4.9

Key characteristics of supplier interaction

In this chapter it was concluded that there are different levels of interaction in the
supplier interface. The appropriate level of interaction in a certain situation is
affected by several factors. The affecting factors can be classified into six categories,
product, demand, supply, internal organization, relation, and context.

In this chapter, each category was presented with the purpose of illustrating how
affecting factors can be identified based on a conceptual analysis. In Appendix 2, the
identified factors are listed, both according to categorization and alphabetically.
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4.9.1

Fulfillment of research objective 1

Supplier interaction is associated with the relation between the focal actor and the
supplier actor in the supplier interface, in accordance with Figure 3.1. The key
characteristics of supplier interaction, in accordance with research objective 1, are
hence summarized as follows:
–

–
–

Levels of interaction. Several levels and types of interaction were identified in
the literature. These were concluded to range from a low level of interaction to
a high level of interaction. Three distinct levels of interaction were identified as
transaction, collaboration, and integration, but the more generic low‐to‐high
scale will be used henceforth.
Categories of affecting factors. The categories from the basic building blocks
of this research were used when trying to identify affecting factors in an
attempt to cover the different aspects of supplier interaction.
Factors affecting appropriate level of interaction. When trying to identify
the most appropriate level of interaction in a relation it was concluded that a
multitude of factors would affect the appropriateness (a potential 240 factors
to regard). Thus, a framework to manage and visualize how the factors affect
the appropriate level of interaction is needed together with a tool or method to
facilitate the selection of relevant factors to consider in a specific situation.

The three key characteristics of supplier interaction are related to each other in
Figure 4.24. The arrow between ‘Factors affecting supplier interaction’ and ‘Level of
interaction’ is two‐way. In this presentation it has been argued that there are levels
of interaction, and then affecting factors in the defined categories have been
identified. The argument could just as well have been structured the other way
around.

Figure 4.24 Summary of supplier interaction

How should the focal actor know what supplier relationship to focus on? Somehow
the suppliers in the supplier base need to be differentiated. One way of
differentiating suppliers could be to treat them according to their categorization in
the Kraljic matrix (a supplier of non‐critical items is viewed as non‐critical, etc.).

Another frequently used method for differentiating suppliers is to use the 80/20 rule,
commonly known as the Pareto rule, stating that 20 % of the items generate 80 % of
the value (e.g. Flores and Whybark, 1987; Choi and Krause, 2006; Park et al., 2010;
van de Rijt and Santema, 2010). Hence, concentrating on 20 % of the suppliers could
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have great impact on the value creation. This could be compared to concentrating on
suppliers for strategic items according to the Kraljic matrix. However, this would
imply that only profit impact (item cost) and supply scarcity are evaluated when
selecting suppliers for partnership. The proposition in this research is to instead
differentiate the suppliers based on the key characteristics of customer‐driven
manufacturing, presented in the following chapter.
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5

KEY CHARACTERISTICS OF
CUSTOMER-DRIVEN
MANUFACTURING
CHAPTER INTRODUCTION
The aim of this chapter is to identify the key characteristics of customer‐driven
manufacturing in order to create a basis for fulfilling research objective 2. It also
constitutes a part of the frame of reference. Initially the strategic lead times are
defined, then some important lead time relations. Decoupling points and decoupling
zones are introduced before the concept of postponement is presented. Then, three
elements of customer‐driven manufacturing are further analyzed, and in the
concluding section the key characteristics of customer‐driven manufacturing are
summarized and research objective 2 is fulfilled.

5.1

Lead times

According to the APICS dictionary, lead time is defined as follows:
“A span of time required to perform a process (or series of operations).” (APICS,
2012)

This includes individual components of lead times such as the order preparation
time, queue time, processing time, move or transportation time, and receiving and
inspection time (APICS, 2012). The lead time for an item or a product is henceforth
indicated by an ‘L’.
The production lead time (or ‘P’ lead time in the words of the cited author) is
further defined as follows:
“The stacked lead time for a product, from the time that raw materials are
ordered until they have been processed through various manufacturing stages
into finished goods.” (Mather, 1999a, pp. 32‐33)

Since this lead time starts when the raw material is ordered, it could also include the
supplier’s order preparation time, queue time, processing time, waiting time, product
storage time, in addition to the transportation time between supplier and customer,
and the receiving and inspection time, etc. (APICS, 2012).
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In order to distinguish between the internal manufacturing activities and the
activities at the supplier, purchasing lead time is defined as
“[t]he total lead time required to obtain a purchased item” (APICS, 2012).

Included in the total lead time are order preparation and release time, supplier lead
time, transportation time, and receiving, inspection, and put‐away time. The order
preparation and release time and the receiving, inspection, and put‐away time are
hence lead times that the supplier cannot affect.
Supplier lead time is further defined as

“[t]he amount of time that normally elapses between the time an order is received
by a supplier and the time the order is shipped” (APICS, 2012).

When comparing two suppliers, it might be informative to distinguish the supplier
lead time and the transportation lead time from the purchasing lead time.
Manufacturing lead time on the other hand is defined as

“[t]he total time required to manufacture an item, exclusive of lower level
purchasing lead time” (APICS, 2012).

Manufacturing lead time includes order preparation time, queue time, setup time,
run time, move time, inspection time, and put‐away time.

When considering both purchasing lead time and manufacturing lead time as defined
by the APICS dictionary, the stacked lead time (Mather, 1999a) or cumulative lead
time (APICS, 2012) can be defined as
“[t]he longest planned length of time to accomplish the activity in question. It is
found by reviewing the lead time for each bill‐of‐material path below the item;
whichever path adds up to the greatest number defines cumulative lead time”
(APICS, 2012).

In this dissertation the cumulative lead time is referred to as the supply lead time,
including the manufacturing lead time, which is referred to as the internal lead
time, and the purchasing lead time, which is referred to as the external lead time.
The reason for deviating from the APICS definitions is to better align with the basic
building blocks of this dissertation (supply, internal organization, and (external)
relation). Supply lead time, internal lead time, and external lead time are, together
with demand lead time and adapt lead time, referred to as strategic lead times,
further defined below.

5.1.1

Supply lead time (S)

The supply lead time (S) is the total time it takes to replenish a product. It consists of
the focal actor’s internal lead time (I) and the external lead time (E). The individual
lead time of the item is denominated L.

To find the supply lead time for an end product, a time‐phased product structure can
be used, see Figure 5.1.

The total length of the longest leg (here LZ + LY + LU + LQ = 2 + 3 + 3 + 4) represents
the total supply lead time for end product Z (SZ = 12). (LZ = 2 is thus the individual
lead time for Z and SZ is the total supply lead time for Z).
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Figure 5.1 The time‐phased product structure for end product Z

In subsequent analyses, also the supply lead time for individual items is of interest.
The item supply lead time is denominated SI. The item supply lead time for item W,
for example, is SIW = LZ + LY + LX + LW = 2 + 3 + 1 + 2 = 8.

5.1.2

Internal lead time (I)

Internal lead time (I) is the time needed internally, for example for goods receiving,
goods handling, quality checking, manufacturing, assembling, testing, and packaging.
When the transportation lead time from focal actor to customer is short, it can be
included in the internal lead time, otherwise separately stated under its own heading.
Internal lead time is hence similar but not equal to the manufacturing lead time
(APICS, 2012) defined above.
The internal lead time associated with end product Z is IW + IX + IY + IZ = 8 and IU + IY +
IZ = 8.

5.1.3

External lead time (E)

External lead time (E) is the time it takes to get a purchased item from the supplier.
Depending on the supplier’s inventory policy this time might include the supplier’s
external lead time, its internal lead time, and the transportation lead time needed to
deliver to the focal actor. External lead time is associated with purchase order
(Wikner, 2011). From a focal actor point of view, this part of the supply lead time is
less controllable.
The external lead times associated with end product Z are the two ‘leaves’ in the
time‐phased product structure, the purchased items V and Q: EV = 3 and EQ = 4.

5.1.4

Demand lead time (D)

Demand lead time (D) indicates the time customers are willing to wait for delivery
(APICS, 2012). It is not based on a single customer whim but rather on general
market requirements. The demand lead time is associated with customer order
(Wikner, 2011).

Even though demand lead time implies that there is a customer order present and
activities within the demand lead time can be performed uniquely to customer order,
this is not a requirement. Accordingly, the adapt lead time is introduced.
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From a customer perspective, the demand lead time is an important aspect of
customer service. In some cases the delivery must be instant or the customer will try
to find an alternative supplier. This is typical for many fast‐moving consumer goods.
In other cases the customer may accept to wait for delivery. Hence, in this research
focusing on customer‐driven manufacturing, the lead time a customer demands
(demand lead time) is differentiated from the time it takes for the supplier to actually
deliver (delivery lead time).
The APICS dictionary uses the terms demand lead time or customer tolerance time
and defines the lead time as
“[t]he amount of time potential customers are willing to wait for the delivery of a
good or a service” (APICS, 2012).

Delivery lead time, on the other hand, is defined as

“[t]he time from the receipt of a customer order to the delivery of the product”
(APICS, 2012).

When products are manufactured and placed in inventory, the delivery lead time is
(relatively) short. However, when products are engineered, or adapted, to fit a
customer order, the length of the delivery lead time is dependent on how many
activities included in the supply lead time can be accomplished before an order is
received (based on speculation). Mather (1999a) emphasizes that the delivery lead
time can be interpreted in three ways:
Requested: the delivery lead time the customer wishes or requires (here equal
to demand lead time).
Confirmed: the confirmed delivery lead time the manufacturer confirms to the
customer, based on a standard lead time and perhaps available capacity.
Competitive: the delivery lead time that would give the manufacturer a
competitive edge on the market.

–

–
–

5.1.5

Adapt lead time (A)

The adapt lead time (A) is defined by Wikner (2011) as

“customer‐order based, covering the customer‐order‐unique lead time”.

The adapt lead time can be determined either from a demand perspective (AD) or
from a supply perspective (AS).

From a demand perspective, AD would indicate the amount of time that the customer
is willing to wait for adapted products. For example, assume that the demand lead
time in the previous section was identified as D = 7, see Figure 5.2. Items X, Y, and Z
can hence be adapted to customer‐order requirements. Items V and Q on the other
hand have already been delivered and items W and U have already been released for
manufacturing when the customer order is received. The adapt lead time from a
demand perspective is hence AD = 6 (LZ + LY + LX = 2 + 3 + 1 = 6).

100

CHAPTER 5 – KEY CHARACTERISTICS OF CUSTOMER‐DRIVEN MANUFACTURING
D=7

V

W

X
Y

Q

U

Z
AD = 6
AS = 8

Figure 5.2 The time‐phased product structure for end product Z, with regard to D

The adapt lead time can also be determined with a supply perspective (Wikner,
2012a). AS is then defined as the part of the product structure that is customizable.
Assume that item U in Figure 5.1 or Figure 5.2 is customizable. Adapt lead time AS
must hence be 8 time units (Z + Y + U = 2 + 3 + 3 = 8) in order for the customer to be
able to affect the customization of U. By requiring the customers to place orders with
demand lead time D = 8, also item W has the option to be customer‐order‐unique.
Henceforth in this dissertation the adapt lead time (A) will refer to the supply
perspective.

5.2

Lead time relations

The relations between the lead times are also interesting to study. Here the strategic
lead time relations are defined in accordance with Wikner (2011), see Figure 5.3.
D=7

V

W

X

Y
Q

U

Z
A= 6

EQ = 4

IU = 8
S = 12

Figure 5.3 Strategic lead time relations in a time‐phased product structure

The pairwise combination of strategic lead times is found in Figure 5.4. The internal
lead time is excluded in Figure 5.4 and in the subsequent presentation of lead time
relations since the focus of this research is on supplier interaction.

S

E

A

D

S

1

S:E

S:A

S:D

E

E:S

1

E:A

E:D

A

A:S A:E

1

A:D

D D:S D:E D:A

1

Figure 5.4 The pairwise combination of strategic lead times
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Three of the lead time relations, in Figure 5.4 indicated by a white background, are
further presented in the following sections.

5.2.1

S:D relation

The S:D relation represents the relation between the actual supply lead time (S) and
the delivery lead time required by a customer, i.e. the demand lead time (D), see
Figure 5.5. This relation was first introduced by Shingo (1981, p. 38) under the name
of P:D ratio (P refers to Production).

Figure 5.5 The S:D‐ratio and the decoupling point (Based on Shingo, 1981)

The S:D relation is associated with the level of certainty regarding a customer order.
If the S:D‐ratio (that is the supply lead time divided by the demand lead time) is
larger than 1, some sourcing and manufacturing activities have to be initiated before
the producer can have any knowledge about the customer demand (under
uncertainty).
S>>D: All activities have to be performed before the customer order is received.

S>D: Some activities have to be performed before the customer order is received.

Vice versa, if the S:D‐ratio is smaller than 1, all sourcing and manufacturing activities
can be performed after a customer order is received (under certainty).
S<D: All activities have the option to be performed according to customer order.

When comparing the supply lead time (S) identified in the time‐phased product
structure with the demand lead time (D), the activities that need to be executed
based on forecast can be differentiated from the activities that can be executed based
on customer order (e.g. Mattsson, 1987, p. 45).

The point in time when the customer order is received is called a decoupling point
(DP), pictured in Figure 5.5 (Hoekstra and Romme, 1992), further defined in the
following Section 5.3.

5.2.2

A:D relation

The relation between adapt lead time (A) and demand lead time (D) is based on the
demand side. The purpose of identifying the A:D relation is to identify the portion of
D that is customer‐order‐unique.
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The A:D relation hence highlights that even if a flow is customer‐order‐driven, it is
not necessarily customized for that particular customer.
A<<D: All activities are standardized.

A=D: Customer‐order‐driven activities are customized.
A>D: Some forecast‐driven activities are customized.

The S:D relation identifies what is customer‐order‐driven and therefore also that
there is an option of providing something customer‐order‐unique. The A:D relation
then shows how the focal actor has decided to use the option (Wikner, 2011).

5.2.3

S:E relation

In contrast to the S:D relation, which connects demand with supply, the S:E relation
is completely based on the supply side (Wikner, 2011).
S=E: All activities are outsourced to a supplier.

S>E: Some activities are outsourced to a supplier.

S>>E: Basically all activities are performed by the focal actor.

Consequently, the bigger the share that E constitutes, the more dependent the focal
actor is on its suppliers, and the less control the focal actor has over the activity.

5.2.4

Other lead time relations

The lead time relations not covered here can, according to Wikner (2012c), be
derived from these relations and are thus not explicitly treated. The E:A relations
could be of some interest as they can be used to analyze whether customization
affects more than the focal actor. This information is, however, possible to derive
from the S:D relation in combination with the A:D relation, and is therefore not
treated separately. In a similar fashion, the S:A relation, representing how
customization affects supply, is less exact compared to the E:A relation and is hence
excluded. The E:D relation, finally, could provide some interesting information on
how the customer‐order‐driven flow impacts suppliers, but this is left for further
research.
Accordingly, the three lead time relations S:D, A:D, and S:E constitute the basis for
analyzing the characteristics of customer‐driven manufacturing.

5.3

Decoupling points

A decoupling point (DP) separates two systems with different preconditions, see
Figure 5.6.

Figure 5.6 A generic decoupling point (DP)

In a material flow, there can be several decoupling points, positioned to buffer
between different preconditions. In manufacturing and inventory management,
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decoupling points are widely used with the result of several different denominations.
Table 5.1 gives an overview of strategic decoupling points found in literature. Most of
the denominations concern the customer order decoupling point, presented in the
next section. However, it should be noted that these different denominations are
sometimes used to indicate the same DP (e.g. COP and CODP used by Olhager and
Östlund 1990 and Olhager 1994) and sometimes to differentiate between different
types of DPs (e.g. COP and CODP used by Jonsson and Mattsson (2009, p. 20)).

Table 5.1 Decoupling point denominations

Abbreviation
CODP
COEP
COP

Denomination
Customer order decoupling point
Customer order entry point
Customer order point

DP

Decoupling point

DP
DPP
DSP
KOP

Decision point
Demand penetration point
Decoupling stock point
Kundorderpunkt [in Swedish}

MDP
OEP
OPP
OSDP
OSEP
PCP
POP
PODP
ROP

Material decoupling point
Order entry point
Order penetration point
Order specification decoupling point
Order specification entry point
Product configuration point
Point of postponement
Purchase order decoupling point
Retailer order point

Author(s)
Giesberts and van der Tang (1992)
Dekkers (2006)
Olhager and Östlund (1990)
Pagh and Cooper (1998)
Hoekstra et al. (1985)
Bertrand et al. (1990, p. 30)
Hoekstra and Romme (1992)
Stadtler and Kilger(2000, 2008)
Taylor and Brunt (2001, p. 36)
Christopher (1998, p. 172)
Bertrand et al.(1990)
Hallberg and Johansson (1985)
Ågren (1986, 1987)
Mason‐Jones and Towill (1999)
Dekkers and Sopers (2001)
Sharman (1984)
Bikker and Dekkers (1994)
Dekkers (2006)
Sabri and Beamon (2000, p. 584)
Asgekar (2003)
Wikner et al. (2009)
Pagh and Cooper (1998)

The decoupling point concept was originally introduced (in English) by Sharman
(1984), while Wemmerlöv (1984) pointed out the resulting different manufacturing
strategies or manufacturing situations (make‐to‐stock, assemble‐to‐order, and make‐
to‐order, see Section 5.3.5). These studies were soon followed by others, like that by
Hoekstra et al. (1985), who used the decoupling point to improve logistics
management in industrial actors. The concept has developed over time to address
several different areas, see Table 5.2.
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Table 5.2 Example of the use of the decoupling point concept in different areas

Area
Manufacturing
IT applications
Engineering
Purchasing
Connecting lean and agility
Supply chain management
Logistics management
Strategic flexibility of modular design
Decision making
Mass customization
Service context
Supplier relationships
Closed‐loop supply chain
Outsourcing

Author(s)
Sharman (1984)
Wemmerlöv (1984)
Giesberts and van der Tang (1992)
Giesberts and van der Tang (1992)
Wikner and Rudberg (2001a; 2005a)
Hoekstra and Romme (1992)
Naylor et al. (1999)
Christopher (2000)
Mason‐Jones et al.(2000)
Sabri and Beamon (2000, p. 584)
Croxton et al. (2001)
Christopher and Towill (2000)
van Donk (2001)
Mikkola and Skjott‐Larsen (2004)
Wikner and Rudberg (2005b)
Rudberg and Wikner (2004)
Fließ and Kleinaltenkamp (2004)
Moeller (2008)
Bäckstrand and Wikner (2008b)
Wikner and Tang (2008)
Klingenberg and Boksma (2010)

In this research, the DPs in customer‐driven manufacturing are of interest and are
next presented further. The strategic lead time relations presented previously are
used in order to identify different types of strategic decoupling points.

5.3.1

Customer order decoupling point (CODP)

To manufacture a product under certainty is a distinctly different situation from
manufacturing under uncertainty. There are hence two different preconditions for
manufacturing, separated by a decoupling point. This decoupling point is defined as
the customer order decoupling point (CODP). Unlike a DP that can be strategically
positioned by internal decisions in order to differentiate and buffer between
different preconditions, the position of the CODP is based on the customer order and
the demand lead time.
The customer order decoupling point is defined by Hoekstra and Romme as

“the point that indicates how deeply the customer order penetrates into the goods
flow” (Hoekstra and Romme, 1992, p. 66).

Furthermore:

“The decoupling point separates the part of the organization oriented towards
customer orders from the part of the organization based on planning.” (Hoekstra
and Romme, 1992, p. 6)

“The point in the product axis to which the customer’s order penetrates. It is
where ‘order‐driven’ and ‘forecast‐driven’ activities meet. As a rule, the
decoupling point coincides with an important stock point – in control terms a
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main stock point – from which the customer has to be supplied." (Hoekstra and
Romme, 1992, p. 149) also supported by Mason‐Jones and Towill, (1999).

In this research, where relationships and supplier interfaces are in focus and more
than one organization is regarded, the definition by Wikner and Rudberg is highly
relevant:
“A customer order decoupling point separates decisions made under certainty
from decisions made under uncertainty concerning customer demand.” (Wikner
and Rudberg, 2005b, p. 217)

Accordingly, the customer order decoupling point (CODP) is used henceforth in the
dissertation to decouple uncertainty from certainty regarding the customer order
(e.g. Giesberts and van der Tang, 1992, p. 300; Olhager, 1994, p. 1093; Wikner and
Rudberg, 2005a, p. 213), see Figure 5.7.

Figure 5.7 Customer order decoupling point (CODP)

Other denominations for this point are order penetration point (OPP) (Sharman,
1984), customer order point (Olhager and Östlund, 1990), or simply decoupling
point (Hoekstra and Romme, 1992).

Wikner and Rudberg (2005b) continued to discuss the feasible positions of the CODP
(in a product structure, since they focused on the product and materials flow level)
and concluded that a manufacturing process producing a deliverable cannot contain
the CODP, and the CODP can hence only be positioned at a buffer between these
processes (Wikner and Rudberg, 2005b, p. 214‐215). This conforms to the APICS
definition of decoupling points:
“The locations in the product structure or distribution network where inventory is
placed to create independence between processes or entities.” (APICS, 2012)

Since the CODP can only be positioned at a buffer (Wikner and Rudberg, 2005a), it is
commonly indicated by a downward pointing triangle indicating an inventory. Since
speculation on future demand always involves the risk of not meeting actual demand,
the decoupling point should correspond to a physical buffer in terms of inventory
that decouples the customer‐order‐driven part of the supply system from the
forecast‐driven supply system.

5.3.2

Customer adaption decoupling point (CADP)

The customer adaption decoupling point (CADP) is the point in production where a
product is adapted according to customer order, see Figure 5.8. The CADP is based
on the A:D relation and represents the interface between the flow of customer‐
generic products and customer‐order‐adapted products (Wikner, 2011). Customer‐
generic products are generic to both products and customers.
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Figure 5.8 Customer adaption decoupling point (CADP)

The CADP, with the restriction that A<D, has previously been described by, among
others, Mattson (2000, p. 55) and Olhager and Rapp (1985, p. 35). The A>D situation
has also been described by Jonsson and Mattson (e.g. Mattsson and Jonsson, 2003;
Jonsson and Mattsson, 2005; Jonsson, 2008; Jonsson and Mattsson, 2009) as ‘make‐
to‐plan’,10 where customer‐specific products (later referred to as customer‐unique)
are manufactured before the CODP and kept in stock waiting for an order. This
situation is possible in repetitive industries.

The CADP can be compared to, but is not identical to the differentiation point
(Wikner and Wong, 2007) or the ‘point of product differentiation’ (POD) by Yang and
Burns (2003) or García‐Dastugue and Lambert (2007). The differentiation point and
the POD are defined as where generic raw materials, parts, or subcomponents
become multiple product derivatives. A product structure can hence hold many PODs
that create product variations. In line with the statement in Section 4.3.3, this is seen
as creating variants within a product family, and is therefore customization from a
manufacturing perspective rather than from a customer perspective.
An important differentiation is hence made between the many possible PODs in a
product structure creating variants, and the CADP, where the product is actually
being adapted to customer requirements.

5.3.3

Purchase order decoupling point (PODP)

The triad of supplier actor – focal actor – customer actor that has been referred to
throughout this dissertation (see Figure 5.9) can be seen as consisting of a
consumption system (the customer actor) and a supply system (the focal actor and
the supplier actors) according to Wikner et al. (2009).

Figure 5.9 Supply system and consumption system

The supply system in its turn can be divided into an internal supply system and an
external supply system. The focal actor can be seen as the internal supply system,
where the focal actor has full information concerning internal activities such as
10

Denominated ‘make‐to‐delivery schedule’ in Jonsson and Mattsson (2009)
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planned and actual load. Available capacity can hence be balanced with capacity
requirements to create predictable schedules. In this sense, the internal supply
system is controllable. The external supply system (mainly the supplier actor) is
usually much more demanding in terms of the information available and the
possibility to control the priorities of performed activities. In practice, the
requirements are communicated by, for instance, a purchase order where the
supplier promises to deliver within an agreed lead time. In many cases lead time is
uncertain and hence a safety lead time is used to safeguard against these
uncertainties. As a consequence of the safety lead time a buffer is created that
represents a decoupling point against uncertainty in the uncontrollable supply
system. Since the focal actor’s interaction with the external and uncontrolled supply
system usually is through some kind of purchase order, the term ‘purchase order
decoupling point’ (PODP) is introduced for this kind of buffer (Wikner et al., 2009),
see Figure 5.10.

Figure 5.10 Purchase order decoupling point (PODP)

The PODP was first introduced by Wikner et al. (2009) and is defined as follows:

“A purchase order decoupling point separates decisions made under control from
decisions made under no control of the focal supply system [actor].” (2009, p.
883)

In contrast to the CODP, the PODP is related to the supplier interface, i.e. the S:E
relation, the relation between the supply lead time (S) and the external lead time (E),
whereas the CODP is related to the customer interface of the internal supply system.

5.3.4

Decoupling zones

Decoupling points (DP) are based on a digital view of the world; an activity is either
performed before the DP, under precondition 1, or it is performed after the DP, under
precondition 2 (Wikner, 2012a).

This is, however, a simplified view of reality – if a process constitutes several
activities, some activities might be started before the decoupling point, thus creating
a ‘grey scale’, a decoupling zone (DZ), gradually changing from precondition 1 to
precondition 2, see Figure 5.11 (Wikner, 2012a).

Figure 5.11 The decoupling zone (DZ) ending with the decoupling point (DP)

Even though it is theoretically sound to argue for the DZ to end with the DP, some
empirical findings (see for example Section 10.3 or Empirical illustration II below)
suggest that the DZ might be initiated by the DP, see Figure 5.12.
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Figure 5.12 The decoupling zone (DZ) initiated by the decoupling point (DP)

Due to this complexity regarding the relative position of the DZ to the DP, it will
henceforth be stated under which condition the DZ is placed, if there is a DZ.
Empirical illustration II

At Parker, the customer can require any delivery lead time it wishes, resulting in
customers starting to place orders 350 time units before delivery until 10 time units
before delivery. The last 20 time units before delivery constitute the internal
assembly lead time. Based on historical demand data and a market analysis, the DP is
placed at 75 time units. At this time customer‐unique items are
ordered/manufactured. However, not all orders are received at this time, suggesting
that the DP is followed by a DZ where the certainty gradually increases.

5.3.5

Alternative positions of the CODP

The S:D relation, and hence the position of the CODP, results in different product–
market situations (Hoekstra and Romme, 1992, p. 7) or manufacturing situations, see
Figure 5.13.

Figure 5.13 Different positions of the CODP and resulting manufacturing situations, based on
Hoekstra and Romme (1992)

For example, when the supply lead time is long and the customer is only willing to
wait for a short period of time, the product has to be manufactured beforehand
(based on speculation) and placed in inventory, in anticipation of a possible future
customer order. This is usually referred to as make‐to‐stock (MTS). Generally, three
other manufacturing strategies are set as alternatives: assemble‐to‐order (ATO),
make‐to‐order (MTO), and purchase‐and‐make‐to‐order (PMTO). In a construction
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or manufacturing setting, the manufacturing strategy engineer‐to‐order (ETO) might
also be pursued, hence shifting the CODP even further toward the supplier.

In an ETO environment, neither production activities nor engineering activities are
initiated before a customer order is received. In a PMTO environment, no stocks are
kept at all; all purchase is based on customer order. In an MTO environment,
products are engineered based on forecast (on speculation), while no manufacturing
activities are initiated before a customer order is received (customer commitment).
In the MTS environment, no customer‐specific alterations are available; the product
is manufactured and placed in stock in anticipation of a customer order. The ATO
environment can be seen as a mix of MTS and MTO where some part of the product
(often modules) is produced based on speculation and placed in stock while
customer‐specific products are assembled of the standard modules when a customer
order is received.
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Author(s)
Sharman (1984)
Wemmerlöv (1984, p. 347)
Mattsson (1987, p. 43)S
Giesberts and van der Tang (1992, p. 301)
Hoekstra and Romme (1992, p. 7)
Scott (1994, p. 23)
Olhager (1994, p. 1094)
APICS (1995)
Browne et al. (1996, p. 11)
Sackett et al. (1997, p. 362)
Wortmann et al. (1997, p. 61)
Mather (1999b, p. 36)
Porter et al. (1999, p. 192)
Naylor et al. (1999, p. 113)
Mason‐Jones and Towill (1999, p. 19)
Mason‐Jones et al. (2000, p. 57)
Hill (2000, p. 66)
Stadtler and Kilger (2000, p. 50)
Taylor and Brunt (2001, p. 37)
Wallace and Stahl (2003, p. 21)
Yang and Burns (2003, p. 2077)
Vollmann et al. (2005, p. 21)
Jonsson and Mattsson (2005, p. 187)
Hilletofth (2009, p. 22)

DTO1

Table 5.3 Different manufacturing situations and corresponding authors
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The different manufacturing strategies are hence closely interlinked with the
possible level of customization that the focal actor can offer the customer. There are
some alternative denominations for these manufacturing strategies. The most
common are presented in Table 5.3. The rows indicated by light grey shading in
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Table 5.3 are the additions to a previous compilation presented by Wikner and
Rudberg (2001b) in Rudberg (2002).
The abbreviations and numbers in Table 5.3 are explained in Table 5.4:

Table 5.4 Manufacturing situations, abbreviations

Abbreviation
DTO1
ETO
PMTO
BTO
CTO
MTO
ATO
FTO
MTK
MTR
DTO2
MTS
MSTS
DTS

Explanation
Design‐to‐order
Engineer‐to‐order
Purchase and make to order
Buy‐to‐order (=PMTO)
Configure‐to‐order
Make‐to‐order
Assemble‐to‐order
Finish‐to‐order
Make‐to‐knowledge
Make‐to‐replenishment
Deliver‐to‐order
Make‐to‐stock
Make and ship‐to‐stock
Deliver‐to‐stock

Alternative abbreviation

3 = Source‐to‐order (STO)

4 = Package‐to‐order (PTO)/Label‐to‐order (LTO)
5 = Make‐to‐plan (MTP)11/Make‐to‐schedule12
6 = Shipment‐to‐order (STO)
7 = Make‐to‐forecast (MTF)
8 = Ship‐to‐stock (STS)

As the table above indicates, the traditional view of the order fulfillment process as
‘black or white’ (digital), with the certainty regarding a customer order either being
0 % (MTS) or 100 % (MTO) has become challenged. An alternative view of customer
order certainty is a more gradual one, where the certainty gradually increases from
0 % to 100 %, such as the CODZ, see Section 5.5.1.

5.4

Postponement

When comparing a divergent time‐phased process structure, e.g. Figure 4.5, with the
demand lead time (D), the activities that need to be executed based on forecast can
be distinguished from the activities that can be executed based on customer order.
The concept of suspending differentiation activities until after the customer order is
received in order to increase certainty is referred to as postponement.

The concept of postponement was introduced in the marketing literature in the
1950s by Alderson (1950), who argued that cost reductions could be realized by
postponing a differentiating stage in manufacturing or by postponing transport. In
1965 the concept was extended to include the delay of activities until a demand is
realized (Bucklin, 1965). The concept hence promoted that the differentiation of
goods in terms of form or identity, time, and place/inventory location can be
postponed to as late as possible (Yang et al., 2004b, p. 470). Postponement affects
11

‘Tillverkning mot plan’ translated into Make‐to‐Plan in Jonsson (2008, p. 153).

‘Tillverkning mot plan’ translated into Make‐to‐delivery schedule in Jonsson and Mattsson (2009, p.
21).
12
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product and process design as well as supply chain structure (Lee and Billington,
1994; van Hoek, 2001, p. 163).
Form postponement

The differentiation of form or identity of a product (What?) can be postponed
(Bucklin, 1965; Bowersox and Closs, 1996; Yang et al., 2004b). Form postponement
has been described as consisting of four specific types: labeling, packaging, assembly,
and manufacturing (Zinn and Bowersox, 1988; Boone et al., 2007). The implications
of form postponement for customized products have, for example, been examined by
Skipworth and Harrison (2006). This type of customization is seen as irreversible.

Boone et al. (2007) concluded in an extensive literature review, based on the work
by van Hoek (2001), that there are some recent publications regarding upstream
postponement (Waller et al., 2000) or purchasing postponement (Yang et al., 2004a).
Wong et al. (2009) furthermore discussed postponement in a CODP context.

Time and place postponement

Time (When?) and place (Where?) utilities of a product are the traditional utilities
provided by the logistics function (van Hoek, 2001, p. 166). Customization in the
place postponement dimension can in contrast to the form dimension be reversed.
Using postponement to minimize manufacturing based on speculation is hence one
way to increase certainty (Alderson, 1950; Pagh and Cooper, 1998; Yang et al.,
2004a).
Combining postponement, positioning of the CODP, and customization

Yang and Burns (2003), extending the framework by Lampel and Mintzberg (1996),
combine manufacturing situations (Hoekstra and Romme, 1992), different
postponements strategies (e.g. Zinn and Bowersox, 1988; Pagh and Cooper, 1998),
and different levels of customization (Lampel and Mintzberg, 1996), based on the
operating processes of manufacturing (from design to distribution), see Figure 5.14.
The red line represents the position of the CODP (and the CADP).

Figure 5.14 Combining manufacturing situations, postponement and customization (based on
Yang and Burns, 2003)
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Based on the lead time relations and hence the strategic decoupling points, three
elements of customer‐driven manufacturing have been identified. Other possible lead
time relations and decoupling points are thus left for further research. The three
elements certainty, customization, and controllability are further analyzed below.

5.5

Certainty

As was described in the introduction, manufacturing companies are facing a
globalization of trade, resulting in longer lead times for sourced materials and items,
and are at the same time facing changing consumer patterns, requiring fast
responses, flexibility, and shorter lead times. How simultaneous globalization and
changing customer patterns affect the level of certainty in the supplier relation is
further analyzed. Previous research has mainly focused on uncertainty in the supply
chain (see e.g. Downey and Slocum, 1975; van der Vorst and Beulens, 2002; Yang et
al., 2004a), but uncertainty is in this dissertation seen as the lack of certainty and
previous uncertainty research can hence be used as a base for further analysis.

Certainty is, by Wikner and Rudberg (2005b), considered as consisting of four issues
concerning the supply of products, i.e. What? Where? When? and How much?
Customer demand is hence not recognized as only one single input to a decision‐
making activity. Furthermore, the four questions are not strictly binary, i.e. they can
gradually become more and more certain. For example, the How much? question
might have limits on how much it can fluctuate at different times. These non‐binary
properties of a customer order are described further in the ‘uncertainty cube’
presented by Wikner and Rudberg (2005b, p. 217). In the cube, the ’Where’
dimension is omitted since their research focuses on single‐site companies. In Figure
5.15, a slightly modified uncertainty cube is found, namely the ‘certainty cube’ based
on Wikner and Rudberg (2005a, 2005b).

When?

100 %
certainty

100 %
uncertainty

How much?
What?

Figure 5.15 The certainty cube, based on Wikner and Rudberg (2005b)

5.5.1

Level of certainty

The notion of ‘level of certainty’ implies a gradual change of certainty. Wikner and
Rudberg (2005b) pioneered this alternative view of the customer order decoupling
point by introducing the notion of the customer order decoupling zone (CODZ),
where the level of certainty varies, i.e. there is less uncertainty just before the CODP
than far in advance, see Figure 5.16 (Wikner and Rudberg, 2005b, p. 220).
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Figure 5.16 The customer order decoupling zone (Wikner and Rudberg, 2005b)

In the customer order decoupling zone, a scale of uncertainty is used where the
knowledge about the customer order gradually increases when approaching the
CODP. With regard to the CODP, the level of certainty concerning a customer order
ranges from 0 % (speculation) to 100 % (obligation). The customer demand is
considered 100 % certain when it is certain in all dimensions of the certainty cube. If
there is uncertainty in one or more dimensions of the cube, the customer demand is
considered as uncertain, i.e. < 100 % certain (Wikner and Rudberg, 2005b, p. 216).
With regard to the CODZ, the zone in between speculation and obligation can be seen
as an expectation of future customer orders, see Figure 5.17.

Figure 5.17 Levels of certainty

Accordingly, all three dimensions of certainty, presented in the previous section,
need to switch from ‘uncertain’ to ‘certain’ in order for a customer order to be 100 %
certain.
Level of certainty affecting order winners

According to Olhager (2003), there is a fundamental difference between pre‐CODP
order winners and order qualifiers (OW/OQ) and post‐CODP OW/OQ and hence a
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need to differentiate between activities performed pre‐CODP and activities
performed post‐CODP.

The lean supply chain presented in Mason‐Jones et al. (2000) resembles the
physically efficient supply chain as presented by Fisher (1997), while the agile
supply chain resembles the market‐responsive supply chain. According to Olhager et
al. (2006), these supply chains can hence be put in a context relative to a decoupling
point.
Since pre‐CODP activities are inherently forecast‐driven, they need not focus on
delivery speed (Olhager, 2003) and can instead move the focus to cost efficiency and
price. The pre‐CODP purchasing activities hence need to keep an efficiency focus
(Fisher, 1997). Accordingly, the dominant pre‐CODP order winner is price. Also,
since the operations are forecast‐driven, the products purchased before the CODP
should be of a standard type according to Olhager (2003).
After the CODP, the activities are customer‐order‐driven and the products can hence
be either standard or customized. The order winners for customized products after
the CODP are, according to Olhager (2003), design, flexibility (product mix and
volume), and delivery speed. Order winners for standard products after the CODP
are not explicitly stated. The delivery speed or the ability to deliver when required
relies heavily on the supply lead time (S), defined in Section 5.1.1. The post‐CODP
purchasing activities need to keep a responsiveness focus (Fisher, 1997). In Table
5.5, a compilation of attributes associated to pre‐CODP and post‐CODP activities can
be found.

Table 5.5 Pre‐CODP and Post‐CODP attributes

Driver
(Hoekstra and Romme, 1992)
Product characteristics
(Fisher, 1997)
Product type
(Olhager, 2003)
Supply chain focus
(Fisher, 1997)
Supply chain
(Mason‐Jones et al., 2000)
Demand characteristics
(Fisher, 1997)
Demand
(Naylor et al., 1999)
Demand
(Chopra & Meindl, 2010)
Market winners
(Mason‐Jones et al., 2000)
Competitive priority
(Lamming et al., 2000)
Competitive priority
(Olhager, 2003)

Pre‐CODP CODP Post‐CODP
Forecast
Customer order
Functional
Standard, commodity
Efficiency
Lean
Predictable
Level
Certain
Cost
Cost reduction, service,
quality, sustainability
Price

Innovative
Special
Responsiveness
Agile
Unpredictable
Volatile
Uncertain
Service level
Speed and flexibility, quality
supremacy, innovation
Design, flexibility,
delivery speed
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The basic assumption of this research is that products manufactured based on a
customer order and products manufactured to be placed in an inventory mostly have
different order winners and order qualifiers and will hence compete differently and
on different markets. A reasonable assumption is thus that the supplier interaction
should be designed differently, with different levels of interaction, in order to
support the different manufacturing strategies (Hill, 2000). How customer‐driven
manufacturing affects the supplier interaction is further analyzed in the following
chapter.

5.6

Customization

The second area associated with customer‐driven manufacturing in manufacturing
strategy is here seen as customization. The increase of customization, or the variety
of level of customization, has led to an increase in the uncertainty concerning an
order, i.e. when all you could order was a black T‐Ford13, the certainty regarding
what the next order would be was quite high. Certainty and customization are hence
closely connected, something that is further investigated in Section 7.2.

As was stated in the introduction, the intensified competition from low‐cost
countries on standardized, high volume products and items, caused by the
globalization of trade, has forced Western high‐cost manufacturers in general, and
Nordic manufacturers in specific, to find other ways to compete on the market
(Arlbjørn et al., 2008). One way to attain such competitive advantage is to offer a
differentiation strategy (Porter, 1985, p. 14) with the possibility to customize
product and service offerings, i.e. satisfying the changing customer patterns.
In this research, ‘customized’ refers to when the customer affects the design or
composition of the product in any way and the term ‘customizable’ indicates that
there is an option to customize the product. A customized product might be
composed of both standard and customized items. Hence, both products designed
based on customer demand (ETO) and products where the customer can choose
between a fixed range of alternatives (ATO) are considered customizable.

According to Lampel and Mintzberg (1996), there is a continuum of strategic
customization strategies ranging from pure standardization via segmented
standardization, customized standardization, and tailored customization to pure
customization, see Figure 5.18.
Standard

Pure standard

Customized

Segmented
standardization

Customized
standardization

Tailored
customization

Pure
customization

Figure 5.18 The customization spectrum (Lampel and Mintzberg, 1996)

In addition to those degrees of customization, mass‐customized products (e.g.
Rudberg and Wikner, 2004; Can, 2008), and products with a higher degree of service
included (e.g. Wikner, 2012b) can be found. These two types of customization are

13 "Any customer can have a car painted any colour that he wants so long as it is black." (Ford,
1922, p. 72)
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however disregarded in this analysis. Furthermore, Lampel and Mintzberg (1996)
distinguish between the customization of processes, products (and services), and
transactions. Processes vary along the customization scale from fully standardized to
fully customized. Products vary from being commodities to being unique, and
transactions vary from generic to personalized. However, these degrees of
customization are defined from a manufacturing perspective rather than a customer
perspective.

When linking customer order to customization, it becomes apparent that there are
different views of how closely interlinked the concepts are. Van Hoek (2001) on the
one hand states:
“All activities in the supply chain performed after the CODP are customized and
targeted at the specific customer order, while all activities in the supply chain
performed before the CODP are standardized.” (2001, p. 170)

This implies that A = D and hence that the CODP incorporates the CADP. This is quite
easily contradicted by (time) postponement literature (García‐Dastugue and
Lambert, 2007).
Brun and Zorzini (2009) on the other hand argue:

“One or more production stages could be order driven even without linking
finished products to a specific customer order […], while the opposite is not
possible.” (2009, p. 207)

This is somewhat supported by Giesberts and van der Tang (1992, p. 301), who
separated the activities in an assemble‐to‐order setting (defined as resulting in a
wide variety of standard end products) as forecast‐driven before the CODP and
customer‐order‐driven after the CODP.
However, this is contradicted by Jonsson and Mattson (2005), who introduced ‘make‐
to‐plan’ or ‘make‐to‐delivery schedule’ to describe the situation where customer‐
unique products are manufactured based on speculation and placed in inventory,
waiting for customer order.

Consequently, this dissertation will henceforth distinguish between customer‐order‐
driven and customer‐order‐adapted and treat them separately. The possible relative
positioning between CODP and CADP is further described in Section 7.2.3.

However, when a product is customized, how unique is it? For the sake of analyzing a
supplier interface, the customization spectrum in Figure 5.18 above is not sufficient.
Additionally, when defining customization, one must also distinguish the POD from
the CADP. Furthermore, the view of customization must be clarified – is it the view of
the customer actor, the view of the focal actor, or the view of the supplier actor that
is analyzed? What if these views differ? What does that imply? This is defined and
clarified in the following customization sections.
Volume and frequency

The ‘make‐to‐plan’ or ‘make‐to‐delivery schedule’ strategy, i.e. manufacturing
customer‐unique products based on speculation, is only viable in repetitive
industries, where customer‐unique items are ordered frequently (Jonsson, 2008).
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Frequency refers to how often something is ordered (often/seldom) and interval
refers to the time between each order (even/uneven).
Mattsson (1987) emphasized the importance of considering the volume and order
frequency of a product since they affect the possibility to forecast future demand.

If a certain product is ordered frequently, the relative frequency does not affect its
predictability (hence, whether orders are received once an hour, once a day, or once
a week does not matter). Frequency thus has to be taken into consideration
simultaneously with the intervals of the orders – are the intervals even or uneven?
For example, if the frequency of orders is weekly, an even interval would be if orders
were received every seventh day. An uneven interval could hence range from every
third day (order received on Friday one week and Monday the next week) to an
eleven day interval (Monday the first week and Friday the following week). The
interval of order hence affects the predictability.

Taking frequency and volume into consideration simultaneously would imply that, if
something is ordered repeatedly (regardless of level volume of each order) and with
an even interval, it is easier to forecast than something that is ordered once or with
different intervals and volumes. Consequently, standard products demanded
infrequently, with uneven intervals, and in low volumes (e.g. spare parts) might
benefit from being treated as customized products when determining purchasing
strategy. Likewise, a customized product with level demand regarding frequency,
interval, and volume might be treated similar to a customer‐generic product.

5.6.1

Level of customization

As was defined in Section 5.3.2, the CADP separates the customer‐generic flow from
the customer‐order‐adapted flow. However, the frequency or volume of orders from
a customer further differentiates the customer‐order‐adapted flow into customer‐
unique and customer‐order‐unique, see Figure 5.19.

Figure 5.19 The customer‐order‐adaption zone

A customized product can either be customer‐unique (CU) or customer‐order‐unique
(COU). A CU product is a product that is customized uniquely for a specific customer.
The product can thus not be sold to an alternative customer. However, the CU
product could be a CG product that is made customer‐unique at the last
manufacturing stage (for example by attaching a customer‐unique label). A CU
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product can be ordered again and again. A COU product is also a product that is
unique to a specific customer. Furthermore, it is unique to this specific order. A
duplicate of the product is not likely to be ordered again (however, the volume of the
order can be of an almost infinite range) (Wikner and Bäckstrand, 2012). The term
unique is used when any of the two levels of customization (CU and COU) is relevant.
Accordingly, the identified levels of customization are hence customer‐generic (CG),
customer‐unique (CU), and customer‐order‐unique (COU), see Figure 5.20.

Figure 5.20 Levels of customization

Hence, in accordance with the levels of certainty, CU can be seen as the customer
adaption decoupling zone (CADZ), see Figure 5.19.
Customization and product variants

In this dissertation, product customization linked to the CADP is differentiated from
product variants linked to the POD.

According to García‐Dastugue and Lambert (2007), the CODP is usually treated as
synonymous with the POD (e.g. Giesberts and van der Tang, 1992; Mason‐Jones and
Towill, 1999; Rudberg and Wikner, 2004) in postponement literature (see Section
5.4)
However, CODP, POD, and CADP are distinct concepts. In some situations, the POD
and the CODP might be at the same location in the supply chain or product structure
but in others they will not, hence the need for distinguishing CADP.
To recall from Section 4.3.1, the general product structure could be converging (A
structure) or diverging (V structure), or a combination of both (X or T structure). In a
diverging product structure, there could be many PODs. If the POD occurs after the
CODP, the customer has the option to influence the product differentiation.
Preferably, most PODs should occur after the CODP, often referred to as
postponement (see Section 5.4). Each POD on, or after, the CODP is a potential CADP.
At a CADP, the product differentiation is made according to the customer’s
requirements. For example, take the diverging time‐phased product structure in
Figure 5.21 (based on the right‐hand picture in Figure 4.5 and Figure 4.6).
119

A METHOD FOR CUSTOMER‐DRIVEN PURCHASING

Figure 5.21 A divergent time‐phased product structure with regard to D

Raw material Z can, according to this product map, be built into four end products: R,
M, U, or Q. If the customer order is received before activity Y is finished, the following
PODs (PODI = X or W, PODII = V or U, PODIII = R or M) have the option of being
customer‐order‐driven, i.e., they can be customer‐order‐driven or they can be pre‐
determined.

Also, ‘generic with options’ refers to when there are a fixed number of options of the
item to choose from (e.g. in a car, the customer can choose an automatic or a manual
gearbox. Both gearboxes are customer‐generic items). ’Generic with options’ can be
compared to the customized standardization by Lampel and Mintzberg (1996), also
known as modularization or configuration.

5.7

Controllability

As was stated in the introduction, purchasing and outsourcing of gradually more
complex items increase the focal actor’s dependency on its suppliers while the level
of control for the focal actor decreases. From a focal actor perspective, certainty and
customization are associated with the customer actor interface, whereas
controllability is associated with the supplier actor interface.
However, from a supplier actor perspective, the focal actor is the customer, and the
focal actor’s ability to influence the supplier actor is hence considered as an element
of customer‐driven manufacturing.
Controllability refers to the focal actor’s ability to influence or manage the supply
system (see Figure 5.9).

5.7.1

Level of controllability

Level of control was introduced by Wikner et al. (2009) in order to differentiate
between independent and dependent supply.

Controllability has so far been seen as ‘black or white’ –the focal company can either
control a certain dimension in the supply system, or not. However, by sharing
information in the supplier interaction interface, the supplier actor’s decision may be
influenced. Hence, in accordance with level of certainty and level of customization, an
intermediate level of controllability – influenceable – is introduced, see Figure 5.22.
Influenceable would correspond to the purchase order decoupling zone (PODZ).
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Figure 5.22 Levels of controllability

5.8

Key characteristics of customer-driven manufacturing

By analyzing the strategic lead times, lead time relations, and strategic decoupling
points, three elements of customer‐driven manufacturing were identified: certainty,
customization, and controllability. A further analysis of these elements revealed that
the properties before and after the strategic decoupling points were not binary.
Hence, level of certainty, as defined by Wikner and Rudberg (2005b), was
accompanied by level of customization and level of controllability, see Figure 5.23.

Figure 5.23 Summary of customer‐driven manufacturing

In this research, the characteristics of customer‐driven manufacturing are used to
distinguish between different situations that require different types of supplier
relation. For example, are decisions made under certainty or uncertainty? Is the
purchased item generic or customer‐unique? When introducing the supplier
interface – is the supply system controllable or not? It can, however, be argued that
controllability is more associated with the supplier interaction and the supplier
interface. More on this in the concluding chapter.

5.8.1

Fulfillment of research objective 2

The characteristics of customer‐driven manufacturing are based on the customer
order and are thus focused on the relation between the focal actor and the customer
actor in the customer interface, in accordance with Figure 3.1.
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The identified key characteristics of customer‐driven manufacturing, in accordance
with research objective 2, are summarized as follows:
–

–

–

Strategic lead times and lead time relations. The strategic lead times, supply
lead time (S), internal lead time (I), external lead time (E), demand lead time
(D), and adapt lead time (A), were defined in relation to a time‐phased product
structure. Then three lead time relations were further analyzed in order to
define three strategic decoupling points.
Strategic decoupling points. Three strategic decoupling points, the customer
order decoupling point, the customer adaption decoupling point, and the
purchase order decoupling point, were defined. These decoupling points are
each related to one of the elements of customer‐driven manufacturing.
Levels of certainty, levels of customization, and levels of controllability. In
each of the elements of customer‐driven manufacturing, three distinct levels
were defined.

The tree key characteristics of customer‐driven manufacturing are related to each
other in Figure 5.23. The arrow between ‘strategic lead times’ and ‘level of certainty,
level of customization, and level of controllability’ is two‐way. In this presentation it
has been argued that there are strategic lead times, and then the ‘level of’ in the
strategic lead time relations has been identified. The argument could just as likely
have been structured the other way around.
Research objective 2 is thus fulfilled and, together with research objective 1 from
Chapter 4, constitutes the basis for fulfilling research objectives 3, 4, and 5 hereafter.
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6

FRAMEWORKS FOR ANALYZING
SUPPLIER INTERACTION
CHAPTER INTRODUCTION
The purpose of this chapter is to present the research conducted in order to fulfill
research objective 3. Frameworks to analyze the supplier interaction are thus first
conceptually developed, and then they are aligned with elements from customer‐driven
manufacturing.

6.1 The Competitive advantage based purchasing matrix
Traditionally, purchasing has had a heavy emphasis on profit impact in terms of
money spent on purchased materials, rather than competitive priorities. This was
also reflected in the framework developed by Kraljic (1983) and introduced above in
Section 4.6.1. Kraljic did however provide a broader definition of profit impact:
“The profit impact of a given supply item can be defined in terms of the volume
purchased, percentage of total purchase cost, or impact on product quality or
business growth.” (Kraljic, 1983, p. 112)

Clearly, Kraljic was aware of the limitations offered by simply focusing on price and
this was also an important driver for the framework he developed. In an interview in
2006, Kraljic stated:
“It’s important to know what the source of your competitive advantage is, and to
look at what contribution purchasing or supply management can give in this
respect. […] All sectors of industry are increasingly starting to realize the
potential gains – in fact, the necessity – of such an approach to purchasing.”
(Beer, 2006, p. 30)

Increasing the emphasis on competitive advantage, in line with Kraljic’s statement,
provides an interesting perspective on profit impact and purchasing strategies and
how they can be more aligned with the manufacturing strategy. Implementing this
insight into the Kraljic matrix would affect the focus on the profit impact dimension
of Figure 4.14. The ultimate objective would still be profitability, but for development
and operationalization of aligned purchasing and manufacturing strategies, the tools
for establishing competitive advantage are more supportive than just ‘profit impact’.
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Using the terminology from operations management, the identified order winners
and order qualifiers (OW/OQ) are key properties to consider when establishing a
competitive advantage. Hill (2000) highlighted that although return on investment
(ROI) is the ultimate objective of the business, it is of limited use as support for
operational decision making. Hill (2000) showed that the concept of OW/OQ can
provide an alignment between business strategy and manufacturing strategy. In a
similar way, the profit impact cannot be questioned as the final objective of
purchasing. This is however a very aggregate measure and of limited use in the
formulation of a purchasing strategy. Also, in this situation the concept of OW/OQ
may provide more operationalized support for decision making but in this case
related to purchasing. The OW/OQ hence provides guidelines on key characteristics
that must be supported by operations as well as suppliers. The logical conclusion
would therefore be to explicitly emphasize that the OW/OQ, and in particular the
order winners, provide a platform for supplier evaluation. The original Kraljic matrix
can therefore be altered as in Figure 6.1 to focus more specifically on order winner
impact rather than the more general concept of profit impact on the y‐axis.

Figure 6.1 Purchasing matrix with order winner impact – The CAP matrix (Wikner and
Bäckstrand, 2011)

This order winner impact concept in the purchasing matrix was first introduced by
Wikner and Bäckstrand (2011). The resulting matrix is here referred to as the
Competitive advantage based purchasing matrix (the CAP matrix).

6.1.1

The CAP matrix considering the level of certainty

The CAP matrix supports a differentiated use of the Kraljic framework, depending on
whether the purchasing situation is pre‐CODP or post‐CODP. The CAP matrix can
thus be used as a framework for aligning supplier interaction and customer‐driven
manufacturing.

In accordance with Section 5.5.1, the dominant order winner pre‐CODP is price and
hence the CAP matrix applied on pre‐CODP items should have an efficiency/profit
impact focus. It can thus be based on the original Kraljic matrix.
However, for post‐CODP items, a different configuration of the CAP matrix is
suggested (Wikner and Bäckstrand, 2011). In this case, the order winner impact on
the y‐axis is in accordance with Section 5.5.1 translated to responsiveness impact.
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Responsiveness impact is hence mapped against supply risk in the post‐CODP CAP
matrix. In Figure 6.2, the two different CAP matrices are put in relation to the CODP
(combining Figure 4.14 and Figure 5.7).

Figure 6.2 Differentiated use of the CAP matrix in relation to the CODP (Wikner and
Bäckstrand, 2011)

Consequently, the CAP matrix framework suggests that the original Kraljic matrix
should only be applied to forecast‐driven (pre‐CODP) items. As for the CAP matrix
with responsiveness impact (post‐CODP), the appropriate competitive priority to
apply on the y‐axis will depend on the specific situation. Hence a more generic
purchasing method is desirable for this situation.

6.2 The Interaction Framework

The aim of this section is to describe the development of a conceptual framework –
an Interaction Framework – for analyzing supplier interaction that can support the
focal actor’s decision on how to best interact with their suppliers. The Interaction
Framework can hence not only be used for defining the current situation, but also for
identifying areas of improvement and actions needed to reach a desired future
position. The Interaction Framework concept was initially introduced by Bäckstrand
(2007).
Previously in this dissertation, factors affecting the supplier interaction have been
identified and categorized (Chapter 4). To make the previously presented results
more available to practitioners, the factors that affect the appropriate level of
interaction in a supplier interaction have to be compiled and presented in a
comprehensive way.

As seen in Chapters 3 to 5, there are many different ways of presenting research
findings. For example lists (Fisher, 1997), matrices (Kraljic, 1983; Cravens et al.,
1996; Fisher, 1997; Lamming et al., 2000), and frameworks (Hayes and Wheelwright,
1979; Miltenburg, 1995; Hill, 2000) have been presented. Even though the matrices
and lists are useful, they provide too little guidance for practitioners, and they are not
appropriate for determining level of interaction based on the affecting factors since
they can only visualize two dimensions.
Based on the multitude of factors affecting appropriate level of interaction (identified
in Chapter 4) that need to be taken into consideration when analyzing a supplier
interaction, the structure of the product profile framework, developed by Terry Hill
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(1985, 1993, 1995, 2000), might be suitable (see Section 4.6.2). The product profile
framework permits the user to consider a multitude of factors and thus provides
decision support. The product profile framework supports the production process
decision with regard to the present order winners and order qualifiers (Hill, 1985).

Hill (2000) uses the product profile framework as a comparative method to
determine an appropriate production process for a product by considering a number
of categories, each comprising several aspects.

The product profile framework can be seen as having two parts, the basic structure
and the profile. The basic structure constitutes the categories and the relevant
aspects to consider in an analysis and it provides a structure for the profile analysis.
The profile represents the analyzed situation in which the unit of analysis (in the
case of Hill, a product) is mapped against the aspects to consider.
The basic structure is illustrated to the left in Figure 6.3 and an example of a profile is
illustrated to the right.

Typical characteristics of process choice

Categories

Relevant aspects

Jobbing

Batch

Line

Products
&
Markets
Manufacturing
Investment
Infrastructure
Figure 6.3 The basic structure of the profile framework, based on Hill (2000)

The basic structure and the profiling create a more generic profile framework than
the product profile framework. This tool for analysis has in fact been used as a
managerial tool by other authors, see for example Platts and Gregory (1992), Pagh
and Cooper (1998), Slack and Lewis (2003), Hill and Brown (2007), and Granell
(2007).

Platts and Gregory (1992) and Slack and Lewis (2003) use the profile framework for
a ‘gap analysis’, where the fit between manufacturing performance and market
requirement is investigated, based on a number of decision areas and performance
criteria. Pagh and Cooper (1998) utilize the profile framework to select the right
postponement and speculation strategy (P/S strategy) based on three categories, of
which each category comprises a number of decision determinants. Hill and Brown
(2007) use the profile framework for a ‘fit analysis’, to visually show managers the
level of internal strategic fit in their organization. Granell (2007) uses the profile
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framework to determine the appropriate level of automation, based on strategic and
tactical decision criteria and factors. In this research, both the basic structure and the
profile are used to analyze the level of interaction based on the categories and
affecting factors defined previously in Chapter 4.
The main purpose of the profile framework is, according to Hill (2000), to assist
managers in the process of selecting the most appropriate production process but
also to identify how the alignment between the aspects and the production process
can be improved. The profile framework is thus both descriptive (a static picture of
what it is like now) and normative (what to work on in order to get to where we
want to be), according to Pagh and Cooper (1998).

The main purpose of the Interaction Framework introduced here is to assist
manufacturing companies in the process of selecting the most appropriate level of
interaction and to identify how the alignment between the factors (corresponds to
the decision determinants or aspects by Hill) and the level of interaction can be
improved. The Interaction Framework thus also aims at being both descriptive and
normative.
The basic structure from the profile framework is used throughout this example. To
start with, the six categories of factors, presented previously in Section 4.2, i.e.
product, demand, supply, internal organization, relation, and context are mapped
against the level of interaction, ranging from low to high, see Figure 6.4.

Level of interaction

Categories

Factors

Low

‐ Scale ‐

High

Product
Demand
Supply
Internal organization
Relation
Context
Figure 6.4 The basic structure of an Interaction Framework

The basic structure of the Interaction Framework has now been defined but the
structure has to be completed with a procedure of how to use the framework.
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6.2.1
Analyzing a supplier interaction in the Interaction
Framework
Each supplier interaction has to be analyzed separately, but the stages in how to use
the framework will nevertheless be the same. A procedure can be formulated as
follows:
Stage 1

Stage 2

Stage 3

Select relevant factors
Factors relevant to consider under the six categories are selected by
adapting the Interaction Framework to the current situation.
Identify an interaction profile
For the relation analyzed, an interaction profile is identified by
plotting the current scenario on each factor.

Analyze the result and handle deviations
The resulting interaction profile is analyzed and if the result deviates
from what was expected, the deviation is handled.

Stage 1– Select relevant factors

In the licentiate thesis (Bäckstrand, 2007) it was concluded that the selection of
factors should be facilitated in order for the Interaction Framework to be applicable
in industry. In this dissertation, the prerequisites determined by customer‐driven
manufacturing are used when selecting the affecting factors. Thus, the procedure to
adapt the Interaction Framework to the prerequisites set by the elements in
customer‐driven manufacturing is presented next.

Currently, more than 340 factors that can affect the supplier interaction have been
identified (see Appendix 2 for the complete list). In order to use the Interaction
Framework, the number of factors that need to be considered when analyzing a
supplier relation has to be narrowed down. This is done by adapting the Interaction
Framework to fit the circumstances of the supplier relation. The purpose of adapting
the Interaction Framework is to create a tool that is relevant and applicable for
analyzing a specific supplier interaction interface scenario.

The Interaction Framework is adapted in two phases. The starting point is the
Intermediate Interaction Framework with the static determinants (see the section
on static determinants below). To create an intermediate Interaction Framework ,the
actor generic factors are verified by the focal actor and then the actor specific factors
are added. This set of factors is included in all analyses, regardless of circumstances
of the focal actor that has adapted the framework. The final Adapted Interaction
Framework is created when circumstantial factors are added (see the section on
circumstantial determinants below). Different adapted Interaction Frameworks thus
have to be created for different circumstances.

All factors in the Interaction Framework are classified according to at least one of the
following determinants: actor‐generic factors (AGF), actor‐specific factors (ASF),
level of certainty, level of customization, and level of controllability. This
classification indicates in what situation or in what circumstance a certain factor is
relevant to consider.
128

CHAPTER 6 – FRAMEWORKS FOR ANALYZING SUPPLIER INTERACTION

Passive determinants
All factors included in the Interaction Framework are categorized into belonging to
one of the categories used throughout this dissertation: product (P), demand (D),
supply (S), internal organization (I), relation (R), or context (C). This is a passive
classification that does not affect the selection of factors to include in the Interaction
Framework.

The categorization of the factors is important to consider, both when selecting
factors to include and when analyzing the Interaction Framework. The factor
‘throughput time’ can for example be classified as regarding either the product or the
supplier. The factor ‘order winner’ classified by ‘D’ refers to the order winner of the
end product that the customer actor demands, while the factor ‘order winner’
classified by ‘S’ refers to the order winner of the item that the supplier supports.

Static determinants

Actor‐generic factors (AGF) and actor‐specific factors (ASF) are the factors included
in all analyses for a certain focal actor, regardless of scenario, and are hence referred
to as static determinants.

Some factors are not affected by the level of certainty, the level of customization, or
the level of controllability, but are still important for analyzing the supplier relation.
These factors are referred to as AGF, see Table 6.1 for an illustration. For example,
the affecting factor in the relation category ‘future potential of supplier’ is not
affected by whether the relation is forecast‐driven or customer‐order driven, neither
if the purchased items are generic or unique, nor if there is a make‐or‐buy
opportunity.
Since the AGFs are applicable to all situations, they are included in all the Interaction
Frameworks for all focal companies.
Controllability

Customization








Certainty

AGF

P
D
S
I
R
C

ASF

Category

Table 6.1 Example of actor‐generic factors (AGF)

Level of interaction
Factor
Throughput time (compared to standard)
Average customer order size
Distance to supplier
Internal competence
Future potential of supplier
Number of competitors

Low
low
even
long
low
low
few

‐Scale‐

High
high
uneven
short
high
high
many
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Another set of factors are the ASFs. These are factors important to take into
consideration by a specific focal actor and should reflect the focal actor’s specific
purchasing policy and other strategic decisions. This group of factors can be found
under the supply, relation, and internal organization categories since these are the
categories of factors that the focal actor can affect, see Table 6.2. (The product,
demand, and context categories are hence not affected by this set of factors).

P
D
S
I
R
C





Controllability

Customization

Certainty

ASF

AGF

Category

Table 6.2 Example of actor‐specific factors (ASF)

Level of interaction
Factor

Low

Inventory strategy at supplier
Internal resources available
Own trust relative supplier

none
low
low

‐Scale‐

High

inventory
high
high

For example, if third‐party certification is important for the focal actor or its
customers, such a factor is included as an ASF in their intermediate Interaction
Framework. Other examples of actor‐specific factors could be compliance, ethical and
moral considerations, quality system, health and safety, and environmental/footprint
consideration. Furthermore, if for example an automatic ordering process or an EDI
solution is favorable, factors regarding the supplier’s IT advancement, current
financial system, planning and control system, etc. can be included as ASFs. In other
instances, when the focal actor is pursuing a lean approach, a supplier’s ability to
adhere to such requirements can be included.
The ASFs have to be selected manually. The set of ASFs should be the same for all
analyses by the same focal actor, but are likely to be different between actors. Hence,
the selection of ASFs might take some time the first time an Interaction Framework is
adapted, but when the set of ASFs is in place, they do not have to be altered until a
factor becomes redundant or if another factor needs to be added.

Circumstantial determinants

As was shown in Chapter 5, the level of certainty, the level of customization, and the
level of controllability affect the situation of a supplier interaction, and these
determinants are hence referred to as circumstantial determinants. Thus, by
adapting the Interaction Framework to the circumstantial determinants, a basis for
aligning supplier interaction and customer‐driven manufacturing is created.
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Level of certainty: Forecast-driven (F) or Customer-order-driven (C)14
There are different factors important to consider when analyzing a supplier
interface, depending on whether the purchased item is forecast‐driven or customer‐
order‐driven. The factors affected by the level of certainty are classified by F or C. In
Table 6.3 an example of factors affecting certainty are given. Not all factors are
classified by F or C, the rest remain unclassified in this determinant. In this example
and in general, the context‐factors are not affected by whether the product/item is
forecast‐driven or customer‐order‐driven.

P
P
D
D
S
S
I
I
R
R
C
C

C
F
C
F
C
F
C
F
C
F
C
F

Controllability

Customization

Certainty

ASF

AGF

Category

Table 6.3 Example of factors relevant to level of certainty

Level of interaction
Factor
Product novelty
Storage risk
Demand volatility
Information transparency from customer
Responsiveness
Cost efficiency of supplier
Technique for information sharing
Internal forecast error
Power relative supplier
Information sharing restrictions
‐
‐

Low
low
none
low
low
low
low
none
low
high
none

‐Scale‐

High
high
high
high
high
high
high
new
high
low
apply

Level of customization: Generic (G) or Unique (U)
The factors important to consider for customer‐generic items and customer‐unique15
items are classified as G or U, respectively, see Table 6.4. As for level of certainty, not
all factors are classified by G or U; they remain unclassified in this determinant.

14 If there is any risk of confusing the category ‘context’ (C) with the level of certainty ‘customer‐order‐
driven’ (C), the whole terms will be stated.
15

Customer‐unique here includes also customer‐order‐unique items.
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P
P
D
D
S
S
I
I
R
R
C
C

Controllability

Customization

Certainty

ASF

AGF

Category

Table 6.4 Example of factors relevant to level of customization

U
G
U
G
U
G
U
G
U
G
U
G

Level of interaction
Factor
Development risk
Commonality of components
Order winner – design
Order winner – cost
Ability to cope with product change
Ability to cope with schedule change
Capability of employees
Forecast horizon
Transparency, willingness
Power
Pace of technology introduction
Competitive demand

Low
low
high
less imp.
less imp.
low
low
high
short
low
high
low
low

‐Scale‐

High
high
low
important
important
high
high
low
long
high
low
high
high

Level of controllability: Make (M) or Buy (B)
If there is a make‐or‐buy opportunity for an item, there are additional factors to
observe when analyzing the supplier interface. These factors are indicated by an M if
the factor advocates a Make decision and B if it advocates a Buy decision. If it is a
factor that is important to consider while making the decision, it is indicated by M/B.
Otherwise, the factor remains unclassified in this determinant. See Table 6.5 for an
example of factors.

This set of factors needs to be fine‐tuned depending on the level of customization, i.e.
what is purchased – the level demand (the generic items) or the fluctuations (the
unique items). Also, the level of certainty for the item should be considered; is the
customer waiting for delivery or is the item forecast? The make‐or‐buy factors are
also affected depending on how the internal capacity will be used, i.e. is the internal
capacity utilized first and the supplier used as a capacity leveler?

P
D
S
I
R
C
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Controllability

Customization

Certainty

ASF

AGF

Category

Table 6.5 Example of factors relevant to level of controllability

M/B
M/B
M/B
M/B
M/B
M/B

Level of interaction

Factor
Patents required
Delivery speed required
Capability of supplier employees
Capacity utilization rate
Strategic importance of relation
Supply risk

Low
few
low
low
high
low
low

‐Scale‐

High
many
high
high
low
high
high
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Resulting adapted Interaction Framework
In Table 6.6, an Interaction Framework is adapted to a customer‐order driven (C),
customer‐order‐unique (U) scenario with make‐or‐buy opportunity (M).

P
P
P
P
D
D
D
D
S
S
S
S
S
I
I
I
I
I
R
R
R
R
R
C
C
C

Customization
Controllability

ASF
Certainty

Category
AGF

Table 6.6 A fictitious adapted Interaction Framework for the CoD‐CoU‐M‐situation


C

U

M


C

U

M



C

U

M



C

U

M



C

U

M


U

M

Level of interaction

Factor
Throughput time (compared to standard)
Product novelty
Development risk
Patents required
Average customer order size
Demand volatility
Order winner – design
Delivery speed required
Distance to supplier
Inventory strategy at supplier
Responsiveness
Ability to cope with product change
Capability of supplier employees
Internal competence
Internal resources available
Technique for information sharing
Capability of employees
Capacity utilization rate
Future potential of supplier
Own trust relative supplier
Power relative supplier
Transparency, willingness
Strategic importance of relation
Number of competitors
Pace of technology introduction
Supply risk

Low
‐Scale‐
low
low
low
few
even
low
less imp.
low
longer
inventory
low
low
low
low
low
none
high
high
low
low
high
low
low
few
low
low

High
high
high
high
many
uneven
high
important
high
shorter
none
high
high
high
high
high
new
low
low
high
high
low
high
high
many
high
high

Stage 2 – Identify an interaction profile
When the Interaction Framework has been adapted to the circumstances according
to stage 1, a supplier relation can be analyzed. To do this, each factor and its scale are
analyzed and a point is plotted in the framework to indicate the focal actor’s view of
the analyzed relation, see Table 6.7.

The resulting profile from the Interaction Framework will thus be unique for the
analyzed supplier relation and can hence be used as a decision support tool.
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P
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P
P
D
D
D
D
S
S
S
S
S
I
I
I
I
I
R
R
R
R
R
C
C
C
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Customization

Certainty

ASF

Category
AGF

Table 6.7 A profile of a fictitious relation in a sample framework after stage 2


C

U

M


C

U
M



C

U

M



C

U

M



C

U

M


U

M

Level of interaction

Factor
Throughput time (compared to standard)
Product novelty
Development risk
Patents required
Average customer order size
Demand volatility
Order winner – design
Delivery speed required
Distance to supplier
Inventory strategy at supplier
Responsiveness
Ability to cope with product change
Capability of supplier employees
Internal competence
Internal resources available
Technique for information sharing
Capability of employees
Capacity utilization rate
Future potential of supplier
Own trust relative supplier
Power relative supplier
Transparency, willingness
Strategic importance of relation
Number of competitors
Pace of technology introduction
Supply risk

Low
‐Scale‐
low
low
low
few
even
low
less imp.
low
longer
inventory
low
low
low
low
low
none
high
high
low
low
high
low
low
few
low
low

High
high
high
high
many
uneven
high
important
high
shorter
none
high
high
high
high
high
new
low
low
high
high
low
high
high
many
high
high

In the fictitious relation that has been analyzed here, the points have been set to
represent relatively high development risk and show that the required delivery
speed is important for the focal actor’s customer. The profile also indicates that the
focal actor’s supplier has a fairly high level of employee capability while there are
many competitors of the focal actor and few other suppliers on the market, resulting
in high supply risk. The trust between the actors is also low.
The interaction profile describing the supplier relation does, as seen in Table 6.7, not
always give an unambiguous indication of an appropriate level of interaction to
establish. In most cases there are factors indicating that another level of interaction
would be more appropriate. This means that the actor performing this analysis of
level of interaction in a supplier relation cannot always expect the framework to
deliver an unambiguous base for decision but instead a comprehensive profile of the
relation.
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Also, with the Interaction Framework, different suppliers in the same situation (same
circumstances) can be compared in the same framework. Also, in a make‐or‐buy
decision, own manufacturing can be compared with that of the potential supplier.
Furthermore, a present situation can be compared with an anticipated future
situation.

When comparing two or more suppliers in the same set of factors (for the same
product), the differences are only found under the relation and the supplier
categories, since the context, customer demand, internal organization, and product
factors are the same for both suppliers. Thus, when the Interaction Framework is
adapted to a certain situation, only minor changes are needed in order to reuse it.
Stage 3 – Analyze the result and handle deviations

The resulting interaction profile in the Interaction Framework will, unlike the
product profiling in the Hill framework, most likely be quite inconsistent. The
interaction profile therefore does not provide the focal actor with unambiguous
decision support of the most appropriate level of interaction per se. The focal actor
should hence evaluate the comprehensive profile that the Interaction Framework has
provided, in relation to an anticipated or ‘normal’ profile and, based on the resulting
gap analysis, make a decision.

In this example, the level of trust and power in the relation best supports a lower
level of interaction, while the large number of competitors and the focal actor’s weak
market position indicate that they might benefit from a higher level of interaction. In
the fictitious example profiled in Table 6.7, a relation characterized by a low or
medium level of interaction would be supported by many of the affecting factors.
The factors that correspond to the selected level of interaction constitute no
problem, but how should the factors indicating a deviation be treated?

A situation that is likely to occur is the fact that there are deviations between the
present level of interaction and the anticipated level of interaction. However, this is
not necessarily something purely negative. In the process of using the Interaction
Framework, the decision makers have had the opportunity to increase their
awareness of what factors affect their interactions, and how they affect them. In
addition, being aware that the present level of interaction does not support the
current situation is important knowledge. The most important is, after all, that the
usage of the Interaction Framework facilitates conscious decisions regarding the
supplier interaction when the relation has been analyzed and profiled.
Regardless of the cause of the deviation, the Interaction Framework can be used for
identifying the factors not supported by the present or selected level of interaction.
When such a deviation is identified, the actor has four different ways to deal with
this. These are:
1.
2.
3.
4.

Change the outcome of the affecting factor.
Change the level of interaction.
Change both the affecting factor and the level of interaction.
Live with the deviation.

The first three alternatives can take some time to accomplish. Regarding the first
option, to change the prerequisites for the interaction, the focal actor has to focus on
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the factors that de facto can be affected – those connected to own demand and the
relation. In the example in Table 6.7, the focal actor could work on increasing the
trust between themselves and the supplier, in order to get that relational factor to
better support a medium level of interaction, which many of the other factors
support.
The second alternative, to change the level of interaction, could, with regard to the
example in Table 6.7, be to increase the level of interaction if it is currently low.
However, to change the level of interaction is in some cases not possible. For
instance, many suppliers to the automotive industry have had the level of interaction
that should be used with their own supplier dictated by a powerful customer.
The third option implies that the current supplier is exchanged for another supplier
whose affecting factor better conforms to the desired level of interaction. This is a
very important conclusion that can be supported by the Interaction Framework.
Even if the relation with the present supplier has a long history, the supplier might
not be ready to face future or altered demand.

The fourth alternative, finally, could be considered as a failure since the effort of
using the Interaction Framework and yet ending up living with the mismatch can
seem annoying. To analyze a supplier interaction in the Interaction Framework is,
however, still beneficial for the focal actor. In the process of using the Interaction
Framework, the decision makers have had the opportunity to increase their
awareness of what factors affect their interactions and how. In addition, being aware
that the present level of interaction does not support the current situation is
important knowledge. In some situations where the other actor or one or a few
factors restrict the level of interaction that can be implemented, living with the
deviation might be the only solution.

6.3 Fulfillment of research objective 3

The purpose of this chapter is to fulfill research objective 3, which was formulated:
To develop frameworks for analyzing supplier interaction with regard to
customer‐driven manufacturing

Conceptually, there are several ways of analyzing supplier interaction with regard to
customer‐driven manufacturing. Here the focus is on combining the previously
defined key characteristics of supplier interaction. However, also in this subset there
are numerous combinations. Hence in order to be able to fulfill research objective 3,
the empirical implications from the case companies while designing ‘a method for
customer‐driven purchasing’ as stated in research objective 5, have been taken into
consideration by incorporating knowledge from customer‐driven manufacturing into
the frameworks used for analyzing supplier interaction. Fulfilling research objective
3 and research objective 5 has thus been an iterative process. The results can be
summarized in two frameworks:
–
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The differentiated CAP matrix, which regards different order winners
depending on whether the purchasing situation is forecast‐driven or customer‐
order‐driven. By considering and incorporating one element of customer‐
driven manufacturing (certainty), this framework contributes to the alignment
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between supplier interaction and customer‐driven manufacturing as stated by
research objective 5.
–
The adapted Interaction Framework for managing and visualizing how the
identified affecting factors impact the appropriate level of interaction. The
Interaction Framework is mainly a conceptual framework regarding supplier
interaction, but when the selection of affecting factors to include in the adapted
Interaction Framework is determined by the circumstantial determinants,
based on customer‐driven manufacturing (as suggested here), the two areas
are aligned. This framework thus contributes to fulfilling research objective 5.
Other possible conceptual frameworks for analyzing supplier interaction while
considering customer‐driven manufacturing are thus left for further research.
How the two frameworks presented in this chapter can be sequenced in order to
create an applicable method for competitive purchasing, thus fulfilling research
objective 5, is presented in Chapter 9.
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7

FRAMEWORKS FOR ANALYZING
CUSTOMER-DRIVEN
MANUFACTURING
CHAPTER INTRODUCTION
The purpose of this chapter is to present the research conducted in order to fulfill
research objective 4. Initially, some frameworks for analyzing customer‐driven
manufacturing are conceptually developed, and then these frameworks are extended to
also cover the supplier interface.

7.1 The customization-perspective framework
The underlying intra‐organizational logic for level of customization was first
analyzed in Wikner and Bäckstrand (2012) and in an empirical setting in Bäckstrand
et al. (2012). The logic suggests that an item is initially customer‐generic (CG).16 With
some adaptations/value‐adding activities it could become a customer‐unique (CU) or
even a customer‐order‐unique (CoU) item. Likewise, a CU item can be adapted into a
CoU item. In Figure 7.1 the intra‐actor logic sequence of level of customization for an
item is illustrated.

Figure 7.1 Intra‐actor logic sequence of levels of customization, based on Wikner and
Bäckstrand (2012)

From a practical point of view it is not logical to make the item customer‐unique at
the beginning of the flow and then to change it later to some kind of generic item.
16

Customer‐generic should be interpreted as generic to several/all customers
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Considering these restrictions on how an actor may be configured in terms of level of
customization, a set of possible intra‐actor configurations may be identified. This
analysis provides a baseline for the following investigation of the possible interfaces
between different actors involved in a supply chain. Figure 7.2 provides a graphical
illustration of how to identify the possible intra‐actor configurations.

Figure 7.2 Seven possible configurations of intra‐actor customization, based on Wikner and
Bäckstrand (2012)

Each corner of the triangle pictured in Figure 7.2 represents a configuration where
the level of customization is the same throughout the flow across the actor. The
dashed lines between two or three configurations represent a combination of these
configurations, which in total results in seven possible configurations, given that the
intra‐actor logical sequence is maintained (Wikner and Bäckstrand, 2012).
Configurations 1, 2, and 3 in Figure 7.2 are basic configurations involving only one
level of customization. Configurations 4, 5, and 6 involve additional complexity since
two different levels of customization are applied to the actor. Configuration 7 finally
involves all three different levels of customization. In configurations 4‐7it is
important to maintain the logic sequence defined above, which means that, for
example, configuration 4 is the only possible combination of CG and CU.

There are however a few possible cases when the opposite would occur, such as
when the demand for something customer‐unique is cancelled and the item is
reworked for other purposes, but these are exceptions and are not covered by this
framework.
Considering these seven configurations in aggregate it is obvious that all three levels
of customization are possible both at the customer interface (right side of the focal
actor) and at the supplier interface (left side of the focal actor) as shown in Figure
7.3. Configuration 2 of Figure 7.2 is green (CG) on the customer interface, while both
configurations 1 and 4 are yellow (CU), and configurations 3, 5, 6, and 7 are red
(CoU). On the supplier interface side, configurations 2, 4, 6, and 7 are green (CG),
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configurations 1 and 5 are yellow (CU), and configuration 3 is red (CoU) (Wikner and
Bäckstrand, 2012).

Figure 7.3 Supplier and customer interface for the focal actor, based on Wikner and Bäckstrand
(2012)

In summary, a single actor may be configured in seven different ways and the three
defined levels of customization can exist at both the customer and the supplier
interface
However, whether a product or item is regarded as generic or customized is not only
based on the physical attributes of the product, but can differ depending on whose
viewpoint is taken.

7.1.1

Perspectives of customization

Regarding the supplier actor–focal actor–customer actor triad (SA–FA–CA), both the
supplier interface and the customer interface from the FA’s perspective have to be
taken into consideration, see Figure 7.4.

Figure 7.4 Supply and demand in the supplier and customer interface

In this research, the interface between the SA and the FA (supplier interface) is of
particular interest. In this case it is assumed that the SA and the FA are not tightly
integrated but act as two separate entities, which is the standard scenario in most
cases when a company purchases materials from a supplier. This limited integration
across the supply chain means that each actor operates with limited information
about events outside its own entity. The FA regards the CA as its customer and the
information about this relation is not available to the SA. The demand from the CA to
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the FA is denominated DemandC‐F. The SA instead regards the FA as its customer, and
the demand from the FA to the SA is denominated DemandF‐S. In the other direction,
the FA acts as a supplier to the CA; this supply is denominated SupplyF‐C, and the SA
acts as a first‐tier supplier to the FA; this supply is denominated SupplyS‐F.

The different perspectives on who constitutes the customer of these two actors are a
natural consequence of the limited integration in the supply chain but, as will be
shown, this results in important differences at the interface between the SA and the
FA (i.e. at the supplier interface).

The level of customization of an item is defined from a customer perspective and
since the SA and the FA assume different customers, their perspectives on
customization might not be aligned. The FA uses the CA as a point of reference for
customization at the supplier interface. The SA, on the other hand, has the FA as a
point of reference for level of customization at the supplier interface. Furthermore,
the end product for the SA is a purchased item for the FA, and the end product for
the FA is a purchased item for the CA.

The supplier interface is the point where levels of customization, as perceived by the
two actors SA and FA, intersect. For each actor, there are three possible levels of
customization at the interface, CG, CU, and CoU as concluded in Figure 7.3. Taking
both the FA perspective and the SA perspective at the supplier interface into
consideration would result in a total of nine different combinations of the two actors’
customization‐perspectives. In Figure 7.5, each perspective is represented by a
dimension (rows or columns) of the table. The columns represent the FA perspective
and the rows represent the SA perspective (Wikner and Bäckstrand, 2012). To
identify a specific scenario, the notation (row;column) are used.
According to the logic introduced in the previous section, the level of customization
should increase, or be the same, from left to right across one actor, see e.g. Figure 7.1.
In the case with two actors in sequence (SA and FA or FA and CA) this rule cannot be
applied in the same way. If the two actors are not highly integrated, the baseline for
defining level of customization may differ between the two actors of the interface,
thus resulting in different perspectives of the same interface. Nevertheless, some
fundamental conclusions may be drawn.
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Figure 7.5 Differentiated perspective on the three levels of customization, based on Wikner
and Bäckstrand (2012)

The scenarios of the third row (3;*) are all based on the fact that the SA supplies
customer‐generic (CG) items, irrespective of the level of customization at the FA.
Hence these scenarios can be considered to be in line with normal procedures for
purchasing standard materials. The third column (*;3) also represents a set of
scenarios that may be handled by normal purchasing procedures. The FA in these
scenarios manufactures customer‐order‐unique products. The FA hence purchases
items from the SA per customer order, since the items are considered customer‐
order‐unique. The SA, on the other hand, supplies items that it considers to be at the
same or lower level of customization, compared to the FA. This implies that the risk
level regarding speculation on order that the SA is exposed to is not higher than the
risk level of the FA. The scenario in the intersection between row 2 and column 2
(2;2) is also quite straight‐forward since the FA delivers something that is customer‐
unique to the CA and at the same time the SA supplies something that is customer‐
unique to its customer, the FA (Wikner and Bäckstrand, 2012).

The remaining three scenarios do, however, provide some interesting insights. These
scenarios do not follow the logic sequence of level of customization defined
previously, where the level of customization must not decrease along the flow and is
thus referred to as ‘scenarios with counter‐logic flow of level of customization’ or
‘counter‐logic scenarios’ The most characteristic counter‐logic scenario is found at
the top left of Figure 7.5, scenario (1;1), where the FA receives an item that it regards
as generic (CG) but that the SA regards as unique (CoU). In a similar manner,
scenario (2;1), at the intersection between row 2 and column 1, also provides a
somewhat counterintuitive result as the level of customization decreases
downstream of the supplier interface. The FA regards the purchased item as a
generic item (CG), used for several different customers, but from an SA perspective,
the product is unique to one customer, the FA. Finally, in scenario (1;2) the SA
considers the product as customer‐order‐unique (CoU) while the FA regards it as
customer‐unique (CU).
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For example, scenario (2;1) corresponds to a situation where the purchased item is
used in many products of the FA and hence is regarded as a customer‐generic item
while the item is manufactured customer‐unique for the FA at the SA. The SA is thus
exposed to the fact that the FA is the only customer and unless the FA continues to
buy the item, all business related to that item is lost. This example highlights the
asymmetrical risk exposure in the three circled scenarios (1;1, 1;2, and 2;1).
Correspondingly, all the counter‐logic scenarios, (1;1), (1;2), and (2;1) would argue
for avoiding stock keeping at the SA beyond any firm delivery contracts, since the
risk would be significant compared to stock keeping at the FA, which is in a much
better position to control the risk level (Wikner and Bäckstrand, 2012).
These scenarios are easily neglected by the focal actor since it sees the item as
standard or generic. However, these scenarios need to be closely supervised by the
focal actor since the asymmetrical risk likely affects for example the pricing of the
item or the suppliers willingness to keep the item in safety stock.

7.1.2

Customization-perspective framework

During the KOPeration research project, two of the counter‐logic scenarios, (1;1) and
(2;1), turned out to be representative for many products at some of the case
companies, see for example Empirical illustration III. In spite of this fact, these
scenarios have limited support in both literature and standard purchasing
procedures. Nevertheless, these counter‐logic scenarios imply additional challenges,
not faced in the other, more traditional, scenarios concerning e.g. where to keep
inventory, what actor should be responsible for buffering, and risk sharing in
general.

Supplier actor’s perspective

The customization‐perspective framework as seen in Figure 7.5, is based on the
differentiated perspective of the three levels of customization, but here the customer
actor is excluded. The color scheme in each cell still follows the logical flow
presented previously. First, from left, the level of customization at the supplier actor
is indicated; followed by the level of customization at the focal actor, see Figure 7.6.

Focal actor’s perspective

CG

CU

CoU

CU

CG

Figure 7.6 The customization‐perspective framework
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Empirical illustration III
In all products in Parker’s product family FM, the same type of O‐ring gasket, item 11,
is included, regardless of product variant or customer adaptations. It is therefore
seen as customer‐generic. However, this O‐ring has been specifically engineered‐to‐
order for Parker’s account at the supplier since they have specific demands regarding
durability and dimension specifications. Hence, this O‐ring cannot be sold to any
other customer than Parker and is therefore classified as customer‐unique at the
supplier. This corresponds to the counter‐logical scenario 2;1.
In another part of the product, another O‐ring is needed. In the standard product
range, item 11 is used also here. However, one specific customer requires the
product to be compatible with a different hydraulic fluid, hence creating a customer‐
unique product. In this customer‐unique product yet another type of O‐ring, item 14,
is needed and is thus sourced from another supplier. This type of O‐ring is found in
the standard product range at the supplier, corresponding to scenario 3;2.

Item 4 is included in all end products in product group FM at Parker and is hence CG
but can also be adapted to be customer‐unique or even customer‐order‐unique. At
the supplier, item 4 is customer‐unique to Parker; they cannot sell this item to any
other customer. However, when the customer actor requests a customer‐order‐
unique adaptation of item 4 from Parker, the supplier actor will also perceive this
item as CoU, however with Parker as their customer. Item 4 can hence be positioned
in scenarios 2;1, 2;2, and 1;3.

Supplier actor’s perspective

In Figure 7.7, the items are plotted in a customization‐perspective framework.

Focal actor’s perspective

CG

CU

4

CoU

CU

CG

CoU

4, 11

4
14

Figure 7.7 The customization‐perspective framework for items 4, 11, and 14 (Bäckstrand et al.,
2012)
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7.2 The certainty-customization framework
The second conceptual framework in customer‐driven manufacturing is the
certainty‐customization framework, combining the levels of certainty with the levels
of customization. The combination of level of certainty and level of customization
would theoretically result in nine different combinations of the two customer‐driven
manufacturing elements. However, the customer order decoupling zone (CODZ) is
omitted henceforth since this level of certainty would add to the complexity of the
analysis. The level of customization is regarded from the focal actor perspective. The
resulting framework provides six possible scenarios for a supplier relation, see
Figure 7.8. The color scheme indicating level of customization is retained from the
previous sections.
Purchasing customer‐order‐unique products on speculation (FD‐CoU), is not a viable
strategy and is regarded as void. This scenario is thus indicated in the certainty‐
customization framework, Figure 7.8, by having the upper left corner marked grey
and crossed out.

Figure 7.8 The certainty‐customization framework, based on Wikner and Bäckstrand (2012)

In each of the cells in the certainty‐customization framework, the level of risk for the
FA is stated. Accordingly, all purchases conducted after the customer order has been
received are regarded as low risk. Before the customer order is received (before it is
known what the customer will demand), the level of risk increases with the level of
customization.
The lower right corner (CoD‐CG), purchasing customer‐generic products after the
customer order has been received, is an interesting scenario since it gives the focal
actor the option to purchase customer‐generic items under certainty. This option is
often disregarded by the case companies, in favor of purchasing all customer‐generic
items based on forecast.

7.2.1

Relative positioning of CODP and CADP

The three distinct levels of customization introduced in Section 5.6.1 (CG, CU, and
CoU) are independent of the level of certainty, in the sense that the positioning of the
CODP (certainty) is based on the demand lead time (D) whereas the positioning of
the CADP (customization) is related to the adapt lead time (A). There are however,
some restrictions, from a risk perspective, on how the CODP and the CADP can be
combined, see Figure 7.9.
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From a risk perspective, the lowest level of speculation risk is found downstream of
the CODP, where a customer order is present and there is no need for speculation
(Wikner and Bäckstrand, 2012). Before the CODP, speculation on customer‐generic
products is a relatively low risk endeavor. However, if the product is customer‐
unique, the risk of speculating may be significant. If customer orders are frequent,
the risk of speculating on future orders is relatively modest (e.g. compare to ‘make‐
to‐plan’ by Jonsson and Mattsson (2005), see Section 5.3.2 and 5.5), but the less
frequent the orders are, the higher is the risk. If there is only one order for a
particular product (CoU) it means that the risk of speculating on a future, not yet
received customer‐order, is a high‐risk strategy that should be avoided.

Figure 7.9 Combining CODP and CADP, based on Wikner and Bäckstrand (2012)

In summary, the CADP should be positioned downstream of the CODP and the CADZ
should preferably also be downstream of the CODP, to reduce the risk of speculation.

7.2.2

Certainty-customization framework considering the CAP
matrix

If the certainty‐customization framework is considered together with the CAP
matrix, there are theoretically six scenarios, see Figure 7.10 (the combination of
Figure 6.1 and Figure 7.8).
The combination of purchasing customer‐order‐unique items on speculation (FD‐
CoU) is still seen as void, and the level of customization dimension of the
responsiveness impact in the CAP matrix has not yet been investigated, neither has
the increased level of customization for forecast‐driven – customer‐unique items
(FD‐CU). Thus, only items classified as FD‐CG are analyzed in this step; the other
classifications are left for further research.
As was stated in Section 6.1, the appropriate purchasing strategy for the FG items can
be identified with the Kraljic matrix. In addition to the statement above, the
framework in Figure 7.10 thus suggests that the original Kraljic framework should
only be applied to forecast‐driven – customer‐generic items.
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For CoD‐CG and CoD‐CoU items, responsiveness impact is the main objective, but
several competitive priorities might need to be fulfilled in order to create
responsiveness. In addition, the specific order winners relevant to pursue in order to
achieve responsiveness in these two situations also need to be analyzed further.

Figure 7.10 The certainty‐customization framework with differentiated CAP matrix

7.2.3

Certainty-customization framework considering supplier
interaction

The certainty‐customization framework cannot be extended to cover also the
different perspectives of the focal actor and the supplier actor without becoming
three‐dimensional. Instead, two separate certainty‐customization frameworks, one
for the supplier actor and one for the focal actor, are plotted in relation to each other,
see Figure 7.11.

148

CHAPTER 7 – FRAMEWORKS FOR ANALYZING CUSTOMER‐DRIVEN MANUFACTURING
Supplier actor’s perspective
CoU
CU
CG
FD

CoD

Focal actor’s perspective
CoU
CU
CG
FD

CoD

Figure 7.11 The certainty‐customization framework with differentiated perspective

The analyzed items are thus plotted with a focal actor perspective in the right‐hand
matrix, and with a supplier actor perspective in the left‐hand matrix. Misalignments
can hence be visualized.

To illustrate how the certainty‐customization framework can be extended to
consider also the supplier interaction, the Empirical illustration III from the previous
section is extended, see Empirical illustration IV.
Empirical illustration IV

In Figure 7.12, the items introduced in the Empirical illustration III, items 4, 11, and
14 are plotted with differentiated focal actor and supplier actor perspectives of
customization and with regard to level of certainty.

Figure 7.12 The certainty‐customization framework with differentiated perspectives for items
4, 11, and 14 (Bäckstrand et al., 2012)

As can be seen in Figure 7.12, the perspectives of the SA and the FA of item 4 are
aligned, while there is misalignment for items 11 and 14. Item 11 is forecast‐driven
and regarded as customer‐generic at the focal actor but as customer‐unique at the
supplier actor. Item 14 on the other hand, is also forecast‐driven, but customer‐
unique at the focal actor and customer‐generic at the supplier actor.
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7.3 The certainty-controllability framework
Combining the two types of interface‐based decoupling points presented in Section
5.3.1 and Section 5.3.3, i.e. CODP and PODP, four building blocks of a decoupling
point framework may be identified (Wikner et al., 2009). The building blocks of the
decoupling point framework are summarized in Figure 7.13, where the CODP of the
customer interface is represented by the two columns and the PODP of the supplier
interface is represented by the two rows (Wikner and Bäckstrand, 2011).
The certainty‐controllability framework, in alignment with the certainty‐
customization framework, excludes the customer order expectations defined in
CODZ and the influenceable level of controllability, represented by the PODZ.

The framework only focuses on whether the process is based on customer order
obligation or on speculation – whether it is customer‐order‐driven or forecast‐
driven. Forecast‐driven and customer‐order‐driven are consequently two of the
fundamental building blocks in this framework. The other two building blocks are
controllable and uncontrollable. These four fundamental building blocks provide a
baseline for investigating different scenarios for a supplier relation
In Figure 7.13, the four building blocks are represented in the legend.

Figure 7.13 Combining CODP and PODP, based on Wikner and Bäckstrand (2011)

These four building blocks are next put in relation to the supplier interaction
interface, in order to create an inter‐organizationally valid framework.

7.3.1

Supplier interaction interface scenarios

The four fundamental building blocks, uncontrollable, controllable, forecast‐driven,
and customer‐order‐driven, identified in the previous section, provide a baseline for
investigation of the interaction between different actors in a supply chain setting. For
the purpose of investigating the supplier interface interaction, the triad of actors
referred to throughout this dissertation is used, see e.g. Figure 3.1.

The CA represents a point of reference for positioning the CODP, based on the S:D‐
ratio, since the CA requests the demand lead time. The FA is the unit of analysis in the
sense that the level of controllability is defined from this actor’s perspective. The SA,
finally, is the third actor in the triad and is the point of reference for the positioning
of the PODP. However, since the supplier interface is of main interest here, it is not
necessary to investigate the details of micro‐positioning of the decoupling points, i.e.
how CODP and PODP are positioned in relation to each other inside one actor.
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The supplier interaction interface scenarios are defined in relation to the positioning
of CODP and PODP. Considering the supplier interaction interface, nine scenarios can
be defined, as shown in Figure 7.14 (Wikner and Bäckstrand, 2011). The numbers in
the figure refer to different scenarios below. For example, the ‘controllable forecast‐
driven’ supplier interface, identified upstream of the CODP and downstream of the
PODP, is henceforth referred to as scenario 3.
From a CODP perspective, i.e. the columns of Figure 7.14, the supplier interface can
be either upstream of the CODP, at the CODP, or downstream of the CODP. If the
supplier interface is positioned upstream of the CODP (i.e. scenarios 1, 2, and 3), the
interaction is classified as forecast‐driven and the FA hence uses an assemble‐to‐
order (ATO) or make‐to‐stock (MTS) strategy (see Section 5.3.5 for a further
definition of the manufacturing strategies). A supplier interface downstream of the
CODP results in a customer‐order‐driven interaction (i.e. scenarios 7, 8, and 9),
where the FA employs a purchase‐to‐order (PTO) strategy. A pure make‐to‐order
(MTO) strategy would finally correspond to when the supplier interface is at the
CODP (scenarios 4, 5, and 6). This could also represent an engineer‐to‐order (ETO)
strategy where engineering activities are performed after the customer order has
been received while the raw materials are purchased based on forecast (Wikner and
Bäckstrand, 2011).

Figure 7.14 Nine supplier interaction scenarios based on the positioning of CODP and PODP,
based on Wikner and Bäckstrand (2011)

The rows of Figure 7.14 represent different types of integration, expressed through
the positioning of the PODP. As in the case of the CODP, the PODP can either be
positioned upstream of, downstream of, or at the supplier interface. The most
common situation is probably when the PODP is positioned at the supplier interface
(the second row of Figure 7.14, scenarios 2, 5 and 8). In this situation, the FA can be
seen as using traditional purchase orders when requesting input from the SA and no
further integration mechanisms are in place (Wikner and Bäckstrand, 2011).
However, in some cases the SA may control some of the activities taking place at the
FA and this is reflected in the configurations in the first row (scenarios 1, 4, and 7),
here referred to as ‘supplier‐view forward integration’, indicating that some
activities at the FA are uncontrollable to the FA in a direct way. The last row
(scenarios 3, 6, and 9), on the other hand, captures the situation related to ‘focal‐
actor view backward integration’, where the FA controls some activities at the SA.
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Customer‐managed ordering (Mattsson, 2000, p. 332) would be an example of this
setup (i.e. scenario 9).

In combination, the three product delivery strategies related to the positioning of the
CODP (columns) and the three types of integration related to the positioning of the
PODP (rows) identify nine possible configurations from an interaction perspective.
However, the scenarios with the CODP in between the SA and the FA (middle
column) are henceforth treated equally with the forecast‐driven scenario (i.e.
scenario 4 = scenario 1, scenario 5 = scenario 2, and scenario 6 = scenario 3).

The six remaining scenarios (scenarios 1, 2, 3, and 7, 8, 9) are further analyzed next.
The analysis focuses on the supplier actor – focal actor interface.
Scenario 1 – Uncontrollable, forecast-driven

In scenario 1, depicted in Figure 7.15, the CODP is internal to the FA and all activities
performed to customer order are performed by the FA. However, all forecast‐driven
activities are controlled by the SA (i.e. supplier‐view forward integration).

Figure 7.15 Scenario 1 – Uncontrollable, forecast‐driven supplier interface

The most frequently used type of supplier‐view forward integration is probably
vendor‐managed inventory (VMI) (e.g. Mattsson, 1999, p. 332), where the SA takes
the responsibility for managing inventory at the FA.
Scenario 2 – No integration, forecast-driven

In scenario 2, as depicted in Figure 7.16, the CODP is internal to the FA and all
activities performed to customer order are performed by the FA. This could involve a
make‐to‐stock (MTS) strategy as well as a make‐to‐order (MTO) strategy, where
items are purchased and then inventoried at the PODP. Scenario 2 (as well as
scenarios 5 and 8) concerns ’traditional’ purchasing, in the sense that the FA
purchases items from the SA using for example a purchase order. The lead time
between the release of the purchase order and the receipt of delivery is beyond the
control of the FA. When delivery is late, the FA may require the order to be expedited,
but detailed information about the delivery is usually scarce and the possibility to
influence or control the actual delivery process is very limited.
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Figure 7.16 Scenario 2 – No integration, forecast‐driven supplier interface, based on Wikner
and Bäckstrand (2011)

In Figure 7.14 and Figure 7.16 the PODP is positioned between the FA and the SA.
However, although the PODP is between the actors, from a logical point of view the
corresponding stock point is usually owned by the FA (e.g. raw material inventory).
Scenario 3 – Controllable, forecast-driven

In scenario 3 in Figure 7.17, the actual control of the SA’s capacity is not left to the
discretion of the SA. The FA may actually exert control of the SA’s capacity. In the
extreme case, this would result in vertical integration, but the approach to ‘buy
capacity’ is also in line with this ambition. Instead of allowing the SA to prioritize the
use of its own capacity, the FA may control the capacity to increase delivery
reliability.

Figure 7.17 Scenario 3 – Controllable, forecast‐driven supplier interface

In scenarios 1 and 2 the PODP was assumed to reside within the boundaries of the
FA, but this extension of control would correspond to an upstream shift of the PODP
to reside within the SA. In this case, the PODP provides a buffer between the part of
the supply chain where capacity is controlled by the SA and the part where capacity
is controlled by the FA.
Scenario 7 – Uncontrollable, customer-order-driven

Scenario 7 presents some further challenges compared to scenario 1. The CODP is
now shifted upstream to the SA, as shown in Figure 7.18. The demand lead time is
hence longer than the internal lead time of the FA, meaning that some, or all,
purchased material is customer‐order‐driven, i.e. the SA performs some operations
to customer order.

153

A METHOD FOR CUSTOMER‐DRIVEN PURCHASING

Figure 7.18 Scenario 7 – Uncontrollable, customer‐order‐driven supplier interface, based on
Wikner and Bäckstrand (2011)

Furthermore, some activities at the FA are uncontrollable for the FA, even though
they are performed while the customer is waiting.
Scenario 8 – No integration, customer-order-driven

As with scenario 7, scenario 8 also presents some further challenges compared to its
forecast‐driven counterpart (scenario 2), see Figure 7.19. In industries with long
demand lead times, this is a standard case. There are, however, more companies in
other industries that find themselves in this situation due to outsourcing and/or
extended external lead time (due to e.g. transportation lead time).

Figure 7.19 Scenario 8 – No integration, customer‐order‐driven supplier interface

By handing over the responsibility for non‐core activities to the SAs, a side effect is
that a lesser part of the supply lead time is performed in‐house. As a consequence,
the supplier’s performance more directly affects the delivery performance to
customer. Perhaps more important, this makes the order‐promising process more
challenging to execute. For instance, a capable‐to‐promise (CTP) estimation is more
difficult to execute if the capacity involved is not within control of the FA. The
controllability can, however, be increased by purchasing capacity at the SA as will be
shown in scenario 9.
Scenario 9 – Controllable, customer-order-driven

The level of controllability in scenario 8 can be increased by the purchasing capacity
at the SA, resulting in scenario 9. Compared to scenario 3, the FA is still in control of
some capacity at the SA, but the CODP is now positioned upstream of the interface.
All customer‐order‐driven activities are hence controlled by the FA.
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Figure 7.20 Scenario 9 – Controllable, customer‐order‐driven supplier interface

As illustrated by Figure 7.20, the interaction between the FA and the SA involves the
customer‐order‐driven activities of the supply chain. This has been referred to as
customer‐managed ordering (e.g. Mattsson, 1999, pp. 332, 335).

7.3.2

Focus of supplier interaction interface scenarios

In Figure 7.21 the six scenarios are illustrated with the supplier interaction
interface’s position in relation to the CODP taken into consideration. In the
subsequent analysis, it is assumed that the prerequisites from Section 7.2 are
considered. Hence, before the CODP, only standard items are considered (forecast‐
driven customer‐order‐unique items are still seen as void). After the CODP, both
customer‐generic and customer‐unique items are considered.

Figure 7.21 Supplier interaction interface with an efficiency/responsiveness focus

Accordingly, in scenarios 1, 2, and 3 the supplier interaction interface positioned
upstream of the CODP is forecast‐driven and should hence pursue an efficiency focus.
Inversely, for scenarios 7, 8, and 9 the supplier interaction interface positioned
downstream of the CODP is customer‐order‐driven and should hence pursue a
responsiveness focus.
155

A METHOD FOR CUSTOMER‐DRIVEN PURCHASING

7.3.3

Supplier interfaces regarding level of interaction

The six supplier interaction interface scenarios defined previously are next regarded
in relation to the levels of interaction (defined in Section 4.1). The supplier
interaction interface is analyzed on the operational level; the level of interaction
hence refers to the level of interaction regarding manufacturing, planning, and
scheduling activities (the level of interaction in, for example, the product
development process might hence be completely different).
With regard to the level of interaction and PODP, scenarios 2 and 8 illustrate supplier
interaction interfaces with a low level of interaction. Consequently, in scenarios 2
and 8, the activities are conducted at one single actor (at the supplier actor OR at the
focal actor). In scenarios 1, 3, 7, and 9, however, an activity initiated at the SA
continues at the FA. These scenarios hence illustrate interfaces with a higher level of
interaction.
The CAP matrix regarding level of controllability

The assumption is that the low level of interaction (no integration, middle row in
Figure 7.14) can be pursued for all levels of supply risk as referred to in the CAP
matrix. If an analysis indicates that a low level of interaction is eligible for a supplier
of a certain item, the supplier interaction interface scenario (scenarios 2 or 8) is
determined by the S:D‐ratio and hence level of certainty (forecast‐driven = scenario
2, customer‐order‐driven = scenario 8) for that item.
Hence, scenario 2 can be utilized for all classifications in the CAP matrix with an
efficiency focus (the Kraljic matrix). Likewise, scenario 8 can be pursued for all
classifications in the CAP matrix with a responsiveness focus, see Figure 7.22 for an
illustration.

Figure 7.22 Appropriate level of controllability in regard to supply risk
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However, if the analysis indicates that a higher level of interaction is eligible for a
supplier of a certain item, it must be distinguished whether the high level of
interaction should be uncontrollable (scenario 1 for forecast‐driven items or
scenario 7 for customer‐order‐driven items) or controllable (scenario 3 for forecast‐
driven items or scenario 9 for customer‐order‐driven items).
For a forecast‐driven item, the decision is between scenarios 1 and 3, i.e. should the
focal actor release control to the SA or try to gain control at the SA? Based on the
dimensions of the CAP matrix (supply risk vs. efficiency focus) it is concluded that
scenario 1, releasing control to the SA, is only appropriate under low supply risk, i.e.
for non‐critical and leverage items. Likewise, it is concluded that scenario 3,
acquiring control at the SA, is only appropriate for bottleneck and strategic items.
Certainty-customization framework considering the level of controllability

For the customer‐order‐driven items, the choice between scenarios 7 and 9 is
unfortunately not as straight forward. In the CAP matrix with a responsiveness focus
that is appropriate for analyzing customer‐order‐driven items, the y‐axis,
responsiveness impact, has to be adapted to the current order winner for the specific
item. This dimension has not yet been explicitly defined. Also, for customer‐order‐
driven items, not only the level of certainty, but also the level of customization, has to
be regarded. The reason for this is that both generic and unique items can be
customer‐order‐driven. Customer‐order‐driven – customer‐generic items (CoD‐CG
items) most likely imply less complexity for the situation.
In Figure 7.23 the certainty‐customization framework considering the level of
controllability is illustrated.

Figure 7.23 Level of controllability in regard to level of certainty and customization
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The assumption is that scenario 9 (controllable customer‐order‐driven) is
appropriate for unique items and generic items with high supply risk, while scenario
7 (uncontrollable customer‐order‐driven) is only appropriate for generic items
(implicitly assumed, generic items with low supply risk). This is based on the
assumption that generic items are easier to forecast than unique items. Releasing
control, as in scenario 7, could be compared to implementing consignment or VMI
inventory, while gaining control, as in scenario 9, can be realized by purchasing
capacity or increasing the vertical integration.
These different combinations of levels of interaction, levels of certainty, and levels of
controllability are used in the concluding step of the method for customer‐driven
purchasing, presented in Chapter 9.

7.4 Fulfillment of research objective 4

The purpose of this chapter is to fulfill research objective 4. Research objective 4 was
formulated as follows:
To develop frameworks for analyzing customer‐driven manufacturing with
regard to supplier interaction

There are numerous ways of analyzing customer‐driven manufacturing. Here, the
focus is on the combination of the previously defined key characteristics from
Chapter 5. There are several possible combinations of the customer‐driven
manufacturing elements. However, all combinations are not empirically valid. Hence,
in order to be able to fulfill research objective 4, the empirical implications from the
case companies while designing ‘a method for customer‐driven purchasing’ as stated
in research objective 5, have been considered. Fulfilling research objective 4 and
research objective 5 has thus been an iterative process.
The result is three frameworks that can be summarized in the following way:
–

–

–
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The customization‐perspective framework visualizes the focal actor’s and
the supplier actor’s perspectives of customization. The framework aligns the
customization dimension of customer‐driven manufacturing with supplier
interaction since it considers the perspective of level of customization of both
actors on either side of the supplier interface.
The certainty‐customization framework visualizes the different scenarios in
regard to the level of certainty and level of customization that a product can be
in. It is mainly a conceptual framework regarding two dimensions of customer‐
driven manufacturing. However, the position of an analyzed item or product in
the certainty‐customization framework will affect the order‐winner impact of
the CAP matrix, thus aligning certainty and customization dimensions with
supplier interaction. The position in the certainty‐customization framework
also provides information regarding relevant affecting factors to include in the
Interaction Framework, thus aligning level of certainty and level of
customization with level of interaction in the supplier interface.
The certainty‐controllability framework visualizes the different scenarios in
regard to the level of certainty and level of controllability that a product can be
in. Since the framework concerns two dimensions of customer‐driven
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manufacturing and inherently regards supplier interaction, it contributes to the
alignment between supplier interaction and customer‐driven manufacturing.
Other possible conceptual frameworks for analyzing customer‐driven manufacturing,
such as a certainty‐perspective framework, controllability‐perspective framework
and a customization‐controllability framework are thus left for further research.
How the three frameworks, the customization‐perspective framework, the certainty‐
customization framework, and the certainty‐controllability framework, together with
the two frameworks developed in Chapter 6 (the CAP matrix and the Interaction
Framework) can be sequenced in order to create an applicable method for customer‐
driven purchasing, thus fulfilling research objective 5, is presented in Chapter 9.
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8

CASE COMPANY DESCRIPTIONS
CHAPTER INTRODUCTION
In this chapter, the four case companies included in the case study, i.e. Ericsson AB in
Borås, Fagerhult AB in Habo, Parker Hannifin AB in Trollhättan, and Siemens
Turbomachinery AB in Finspång are presented. The emphasis of the presentations is
put on describing the company, the demand and supply for the main product, the
internal organization and the context.

In the following case company descriptions, a brief company background is given in
order to better understand the prerequisites and context for each company. The
descriptions in this chapter are organized based on the basic building blocks
introduced in Section 3.1. The focus is on the customer and market requirements
(Demand), the product or products the case company manufactures (Product), its
supply processes and supplier relations (Supply), its internal organizational
structure with focus on purchasing and manufacturing (Organization), and its
surroundings (Context), see Figure 8.1.

Figure 8.1 The structure for the case company descriptions

The extent and focus of each section in the case company descriptions might differ
between the companies. This is mainly due to the varying line of trade and thus the
different challenges that the case companies are facing. It might also be traced to the
organizational affiliation of the case company contact persons (the roles of all
company representatives can be found in Appendix 4)
The purpose of the descriptions in this chapter is to identify factors affecting supplier
interaction and to illustrate certain concepts.
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8.1 Ericsson AB
Ericsson AB is a world‐leading provider of telecommunications equipment and
related services to mobile and fixed network operators globally. Its origin dates back
to 1876. The headquarters are located, and the Board of Directors is seated, in
Stockholm, Sweden. This case study has been conducted at Ericsson AB in Borås, part
of the business unit ‘network’ and henceforth referred to as Ericsson.

Ericsson is situated in Borås since 1970 and at the present location since 1974. At the
site in Borås there are approximately 2 400 employees. Initially they manufactured
civil products, such as electro‐mechanical relays. However, military defense
electronics became their main product in the mid‐1970s. This focus remained to the
end of the 80's when Ericsson in Borås shifted its focus to telecom products,
primarily a radio transmitter called MINI‐LINK.
During the 90's, the market for mobile systems and hence Ericsson’s manufacturing
volumes increased tremendously. Borås became a world leader in producing the
MINI‐LINK. Towards the end of the 1990s, as the first and only site in the world,
Ericsson started to use Multi Chip Module Technology in their fully automated
manufacturing lines.

Today, additional technologies have been developed and almost 100 % of Ericsson’s
manufacturing is focused on the telecommunications market.

8.1.1

Demand

The telecommunications market is highly competitive. Above all, the price has been a
major competitive factor over the last few years and Ericsson has had a challenge to
keep up with competitors who have their manufacturing in low cost countries. Their
lean initiative and constant cost awareness have made them successful in the
competition.

Another shift on the market that has occurred is the rate of product changes. New
technologies are introduced with increasingly shorter intervals and product‐mix
updates are occurring more often. Quality and technology advancement is a hygiene
factor (order qualifier rather than order winner) in order to be considered as a
supplier at all.
The order winner has recently shifted from only price to price and delivery speed.

The increased requirement of short lead times has resulted in that standard lead
times (determined by Ericsson) have been abolished in favor of demand lead time
commanded by the customer. The customer can hence demand to receive the
products he wishes, when he wishes it, regardless of any variant or production lead
time.
That delivery speed more and more has become an order winner became evident in
2010, when the whole industry was suffering from severe disruptions due to global
component deficiencies (due to increased market demand). During this period it was
easy for Ericsson (and competitors likewise), to engage new customers if they had
the capacity to deliver with a short lead time.

The MINI‐LINK is demanded by customers in the telecommunication industry (such
as Telia, Telenor, 3, Vodafone, Vinafone etc.), where wireless communication is
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needed. The main usage of the MINI‐LINK is to distribute voice and data; hence the
demand is increasing since the usage of smart phones is increasing. Another key
factor to the growth is the coming 4G networks that will require more transmission
than 2G and 3G since the distance between the base stations is shorter.
Demand lead time (D)

Ericsson’s delivery performance is measured against the requested lead time from
the customer. The customer requested demand lead time for the MINI‐LINK varies
from 50 days to 5 days. Ericsson is hence experiencing a CODZ. Henceforth in this
example the demand lead time will be placed at ‘100 time units’ in order to not reveal
sensitive information.

8.1.2

Product

A MINI‐LINK consists mainly of an outdoor radio unit, an indoor modem unit, cable
and antenna. Ericsson manufactures the indoor MINI‐LINK, and the outdoor MINI‐
LINK, see Figure 8.2 for an illustration of how the transmission products interact in a
network. (The abbreviations in the figure are company internal and will not be used
henceforth in this presentation. They are however explained in Appendix 6). Cables
and antennas are not manufactured in Borås.

MINI‐LINK
Figure 8.2 A transmission network (Ericsson AB, 2010a)

This case focuses on the outdoor radio unit of the MINI‐LINK, see Figure 8.3 for a
close up, and the antenna, see Figure 8.4.
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Figure 8.3 The Ericsson MINI‐LINK in action (Ericsson AB, 2010a)

Figure 8.4 The MINI‐LINK with an antenna (Ericsson AB, 2012)

The MINI‐LINK is a node for microwave transmission that can handle both point‐to‐
point communication as well as advanced hubs for large networks. The MINI‐LINK’s
high output power allows longer distances with smaller antennas.
The MINI‐LINK can transport data and voice from one point to another, or to
multiple points. This can be done from 6 GHz frequency up to 42 GHz frequency in
speeds varying between 4‐155 Mbit/s. Each frequency band, i.e. between 6 GHz and
42 GHz is regarded as a product family. The lower frequencies are more suitable for
longer distance transmissions while higher frequencies are suitable for shorter
distance transmission, such as between buildings in a city. For all frequencies, there
are several antenna sizes to choose from. Within each frequency band, there are sub‐
bands, which mean that there are several variants of the main product.

The sub‐band that the customer will order is regulated by the government in each
country. This means that Ericsson could have a quite good understand on how the
customer would like to build its network, for example a 7 GHz network, but only
when the government has approved the sub‐band, the customer will know which
variant (index level) that needs to be ordered. The knowledge of what antenna to
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attach to the MINI‐LINK is available even later, usually not before the exact position
of the mast is decided and thus the environmental surroundings are known.
Customization

All MINI‐LINKs are customer‐unique; there are hence no customer‐generic end
products. There are however customer‐generic constituent items.
The MINI‐LINK work in pair of two transmitters, the smallest customer order is thus
two units.

8.1.3

Supply

For the MINI‐LINK (including a sister product – Marconi LongHaul, indicated in
Figure 8.2), there are approximately 230 suppliers for electronics, mechanics,
modules, and also an electronics distributor. The suppliers are globally distributed.
Supply lead time (S)

The supply lead time for items in the MINI‐LINK is quite long, up to 466 time units,
compared to the demand lead time on 100 time units.

8.1.4

Internal organization

Ericsson in Borås’ organizational affiliation to Ericsson AB globally is depictured
below in Figure 8.5 ‐ Figure 8.7.

Figure 8.5 The Ericsson AB organization, Based on Ericsson (2010a)

Ericsson in Borås is part of the Business Unit Networks, marked with a red frame in
Figure 8.5. The organizational structure for Business Unit Networks (BNET) is
depicted in Figure 8.6. The red frame in Figure 8.6 illustrates the organizational
affiliation of supply site Borås, where this case study has been conducted. The
thumbnail in the upper right corner indicates this organizational structure’s
affiliation to Figure 8.5 and Figure 8.7.
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Figure 8.6 The organization for the Business Unit Network. Based on Ericsson (2010a)

The organizational structure for supply site Borås is illustrated in Figure 8.7. The
term ‘T&A Supply’ is read out as Transmission and Access Supply. As can be seen in
the thumbnail in the upper right corner, Supply site Borås is only one of several
Supply sites within BNET Supply. However, only Supply site Borås is included in this
study.
In this research where purchasing strategy is of interest, it is also worth noting in
Figure 8.6 that due to the organizational affiliation of the case study company, only
supply and not sourcing, in the purchasing function is present at supply site Borås.

Figure 8.7 The organization for Supply site Borås. Based on Ericsson (2010a)
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However, the purchasing function has over the last decades been organized in
several different ways; supply and sourcing in the same organization, in various
organizations and now, a combination with elements of sourcing in supply.

Supply site Borås have two sections called Production Line (PL) responsible for
MINI‐LINK and Long Haul, EDA & Special flow respectively. Each section is
responsible for the entire manufacturing, including production logistics, technology,
and materials management for the respective segment. In this case study the focus is
on PL MINI‐LINK, marked with a red border in Figure 8.7. Another section called
Global Dimensioning and Supply Management (GDSM) is responsible for global
and regional dimensioning of supply chains, supplier development, long‐term
forecasts, and market outlook. This section is also included in the case study and is
consequently indicated by a red border in Figure 8.7.
Accordingly, the operational sourcing is included in PL while supplier development
in included in GDSM.
Purchasing

The operational sourcing under PL is divided into pre‐CODP commodities (hence
material to the make‐to‐module process) and Post‐CODP commodities (to the make‐
to‐index process). See Figure 8.8 for an illustration. The supplier development
organized under GDSM is divided into three parts: Commodity management, Supply
Chain Development and Supplier Quality Assurance. Commodity Managers are
responsible for the commodity suppliers included in the respective commodity;
electronics, die‐cast, small mechanics, EMS, PCBs, interconnect, enclosure, power,
climate, and diplexers, see Figure 8.8.

Figure 8.8 Current supply organization at Ericsson 2012
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In Figure 8.9 the sourcing responsibilities at Ericsson are pictured. The sourcing
responsibilities are now divided into essentially three roles (operational purchasers,
NPI‐purchasers (new product introduction purchasers), and supplier developers).
The operational purchasers’ areas of responsibility is pictured to the far left, the NPI‐
purchasers in the overlapping area and the Supplier developers to the right.

Figure 8.9 Purchase roles and its interactions from operational to strategic perspective
(Ericsson AB, 2010a)

Ericsson is experiencing some problems with this organizational structure, in the
form of double work and grey zones between roles, particularly between supplier
developers and operational purchasers.
The role that has the most contact with the supplier, however, is the operational
purchaser, organized under PL. In case of a serious problem, the operational
purchaser escalates the issue to the supplier developer. However, in order for the
supplier developer to be able to help, he needs to have knowledge of what and how
work is conducted on a daily basis. This implies that it might be difficult for the
supplier developer to determine how much they should be involved in the issue.
Nevertheless, Ericsson regards the roles, and their responsibilities, clearly defined.

Supplier interaction

The case company analysis emits from the supply organization (not the sourcing
organization, see organizational structure in Figure 4.7). Hence, the empirical
findings regarding purchasing strategy at Ericsson is more concerned with the
evaluation of current suppliers than the assessment or selection of new suppliers.

Supplier development

The supplier development organization at Ericsson (GDSM) is divided into three
parts: Commodity management, Supply Chain Development and Supplier Quality
Assurance, see Section 4.1.5 for further explanation regarding organizational
affiliation.
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Commodity managers control their work based on a balanced scorecard and
associated process descriptions. This way of working is relatively new and was
implemented in the end of May 2010. The objective of the balanced scorecard for
commodity management is to create a standard on how to work with supplier
development and hence facilitate learning within the group. The scorecards are also
used to prioritize the available resources among the various product families, based
on KPI results and ‘traffic lights’.

Ericsson’s approach to commodity management is to analyze where 80 % of the
volume can be sourced. For these suppliers, nine different areas are further analyzed,
also see Figure 8.10:
–
–
–
–
–
–
–
–
–

Secure capacity
Buffer model
Ericsson process
VPA Input
COP (CODP)
Secure second supplier
Measurements
Meeting structure
Lead times

Figure 8.10 Balanced scorecard for commodity management (Ericsson AB, 2010a)

In addition to the commodity management scorecards, the major suppliers are
evaluated quarterly at Ericsson AB. The evaluation areas are then delivery precision,
lead time, quality, cooperation, capacity, and supply chain control. This input, along
with design cost, is the basis of the feedback provided to the suppliers quarterly.
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Use of Kraljic
To identify critical suppliers, a Kraljic classification is carried out every year (on
supplier level, not item level). The classification is conducted after the yearly contract
update is completed. The rating is based on supply risk and volume value with regard
to historic demand and the forecast for the next 12 months. Also, product changes
are taken into account, as for example ‘Last time buy’. The suppliers accounting for
80 % of the total purchase value is included in the classification.
The Kraljic analysis at Ericsson constitutes four steps:

–
–
–
–

Classify the suppliers to create an ‘AS IS’ of the portfolio
Determine wanted position
Conduct gap analysis
Create action plan

The classification is based on profit impact vs. supply risk. The supply risk value
(position on the x‐axis) at Ericsson is composed of 17 different factors. The factors
considered are found in Table 8.1.
In Table 8.1, the first row contains the supplier ID corresponding to the
denominations in the Kraljic matrix in Figure 8.11. The suppliers are then analyzed
on a nine digit scale for each of the factors presented above.
Table 8.1 Example of critical suppliers (Ericsson AB, 2010a)

Supplier ID
Factor Nr
1

Factor
Pattern of demand

2

Single/dual source (SS/DS)

3
4&5
6
7

Delivery performance
Capacity/volume flexibility
Product capacity and plans
Supplier financial position

8
9
10
11

Quality of collaboration
Product quality
Replenishment lead time
Supply model

12
13
14
15
16

Buffer model at supplier
Supply chain control
Nr of potential suppliers
Time to introduce new supplier
Ericsson share of supplier
turnover
Number of articles from supplier

17
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Scale (1‐9)
Unstable (3)
Stable (7)
SS (3)
DS (7)
1‐9
1‐9
1‐9
Weak (1)
Normal (5)
Strong (9)
1‐9
1‐9
1‐9
COP (1)
IHD (3)
3PLP (5)
VMI (9)
1‐9
1‐9
1‐9
1‐9
1‐9
1‐9

X

J

K

L

M

H

7

7

7

7

7

7

3

3

3

5

3

3

0,8
5
7
9

2
3
7
8

0,4
3
5
9

2
5
7
5

2
3
5
6

1
5
5
5

5
7
1
1

6
5
1
1

3
7
2
1

7
7
2
1

6
5
1
1

8
3
1
1

5
6
1
3
‐

3
6
3
3
‐

1
2
3
6
‐

1
2
3
6
‐

3
6
3
3
‐

3
3
3
3
‐

‐

‐

‐

‐

‐

‐
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The different parts (the four quadrants) of the matrix in Figure 8.11 are created
when the median value is calculated for the profit impact, resulting in the horizontal
blue line, and the supply risk, resulting in the vertical solid red line (the vertical
dashed line is further explained below). The suppliers are hence measured against
each other. This implies that there will always be suppliers in all four quadrants,
which might not be the case if a static division had been used.
The focus of Supplier development hence becomes supply risk, since that’s what they
can influence through development work. Supply risk is also the main KPI at the
supplier development organization.
1

A

10
B
C

D
F

E

G
M

AA

L

AX

H

I

K

O
P

R
T

V

Z

S

U

X

AB

AD

AG
AI AH AJ
AK

AM

AO

10
AE

AC

AL
AN
AP

AQ

AR
AT

N

AY

AS
AO

1
AU

AV

10

Figure 8.11 Relative Kraljic classification for critical suppliers (Ericsson AB, 2010a)

The next step in the Kraljic analysis is to identify the desired situation for the
portfolio of suppliers and analyze the gap between present and desired situation. The
gap between present and desired situation indicates the need for strategic
movements. In general, it is beneficial to decrease the supply risk and hence move
strategic items and bottleneck items toward leverage and non‐critical items,
indicated as the ‘strategic movement’ in Figure 8.12. This strategic movement is
reflected in Figure 8.11 where the vertical dashed line represents a previous
situation with more strategic and bottleneck suppliers.
The text in the quadrants in Figure 8.12 shows Eriksson’s strategy of what
items/suppliers to keep in each category, and what items/suppliers to move.
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Figure 8.12 General strategic movements in Kraljic’s matrix (Ericsson AB, 2010b)

Furthermore, for the non‐critical items the desirable strategic movement is towards
the leverage items. The reason for this is the possibility of increased purchasing
power for leverage item. This movement is conducted by reducing product diversity,
standardizations, and pooling17 across more Ericsson units in order to consolidate
and increase purchasing volumes.
Based on the strategic movements needed, activities are determined. Example of
activities is development projects, redesign of product, or introducing a new
supplier.

The development projects that start are based on a Lean supply chain and the
DMAIC‐project model18 See Figure 8.13 for an illustration.

17 A term used by e.g. Gelderman and van Weele (2002) to describe a means for this strategic
movement

For more information regarding DMAIC (Define, Measure, Analyze, Improve, and Control), see for
example Hilton and Sohal (2012)

18
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Figure 8.13 Project model for Lean supply chain (Ericsson AB, 2010a)

The first step of the Define‐phase is about defining the purpose and objectives of the
project. In the second step, the commitment of the supplier is assessed and the
mutual need of the project is guaranteed.
The measure‐phase is above all to introduce a value flow mapping from raw material
to end‐user product. During the Measure‐stage even more data that describes how
well the value flow is performing today and the requirements of the supply chain in
form of lead time, flexibility, etc. is gathered.

The analysis‐phase is then about to produce a statement of how the supply chain
could operate optimally and then perform a gap analysis regarding the present
situation. This gap analysis is then input to the improvement plan (improve‐phase).
After the implementation of the improvement plan, key metrics to monitor that the
improvements and new processes are implemented and working, are defined.
Ericsson has also defined a standard way of working with suppliers for each
classification of items, see Figure 8.14.

173

A METHOD FOR CUSTOMER‐DRIVEN PURCHASING

Leverage Items
•
•
•
•
•
•

Monthly meetings
Monitor performance
Implement logistics agreement
Increase the level of automatization (VMI, EDI)
Work with capacity secureness if needed
Implement Early warning

Non‐critical Items

•
•
•
•

Meetings monthly to quarterly
Basic monitoring
Strive for system buying
Early warning

Strategic Items

•
•
•
•
•
•
•
•
•
•

Daily to weekly meetings
”Corrective action plan”
Secure capacity in a structured way
Active monitoring and follow up on KPI
Implement logistics agreement
Supply model based on the supply risk
Educate our suppliers based on our supply demands
Increase the supply base
Secure mix flexibility
Dimension buffers based on demand variation

Bottleneck Items
•
•
•
•
•
•
•
•
•

Daily to weekly meetings
”Corrective action plan”
Secure capacity in a structured way
Active monitoring and follow up on KPI
Implement logistics agreement
Supply model based on the supply risk
Educate our suppliers based on our supply demands
Implement Early warning
Dimension buffers based on the supply risk

Figure 8.14 Ways of working in each quadrant in Kraljic (Ericsson AB, 2010b)

This matrix provides a good basis for internal communication and a common
supplier strategy within the company.
Manufacturing

The product is manufactured is two subsequent processes; make‐to‐module (with
pull‐flow) and make‐to index, separated by a flexibility buffer, initiated by a
customer order point, see Figure 8.15. This can be translated into a make‐to‐stock
process followed by a make‐to‐order process, separated by a customer order
decoupling point.

Figure 8.15 The manufacturing process for MINI‐LINK (Ericsson AB, 2010a)

Make‐to‐Module, i.e. surface assembly, focuses on cost efficiency due to the high
fixed costs, together with the more limited product‐mix and flexibility. To facilitate
the staffing and rigging of the surface assembly lines, the processes are planned
weekly.
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Furthermore, there is a flexibility buffer between make‐to‐module and make‐to‐
index, in order to absorb the weekly variations in volume. In surface assembly, the
modules to six different product families are manufactured. High‐volume products
are controlled with kanban and low‐volume products and prototypes are planned in
order to level manufacturing. In addition to a flexibility buffer, a flexibility partner is
also used where high‐volume products can be subcontracted. This is in order to
enable the surface assembly to use 4‐shift and thus being able to retain the flexibility
that a possible fifth shift provides.

In Make‐to‐Index, i.e. the final assembly and testing, the manufacturing is customer
demanded. An order in the manufacturing management system will not start unless
there is a sharp customer order. This means that this part of the manufacturing
needs to be able to handle large fluctuations in product‐mix and product volume
during the current week. An example of the amplitude of product volume
fluctuations for 13 standard modules (the input into make‐to‐index manufacturing)
is given in Table 8.2.

Table 8.2 Product volume flexibility per standard module (Ericsson AB, 2010a)

Item ID
STDEV%

J
E
F
C
H
D
G
B
I
M
A
K
L
34% 49% 51% 52% 54% 56% 56% 66% 66% 79% 130% 282% 340%

There are 15 standard modules. Each standard module can be composed of, up to,
100 different variants, creating the product‐mix fluctuations. In order to level
manufacturing however, orders in the order backlog can be moved forward
(forwarded), if there is available capacity. The basis for leveling manufacturing is the
available capacity per week which is then broken down per day, based on the
number of shifts in use, see Figure 8.16.
Forwarded

Cusomer orders

Volume

Dimensioned capacity

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

Day

Figure 8.16 Manufacturing leveling with regard to capacity (Ericsson AB, 2010b)
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8.1.5

Context

Ericsson in Borås is situated relatively far downstream. They are in direct contact
with their customers, that more often than not are government‐owned, or pre‐
government‐owned telecom companies, like Swedish Telia.
Challenges

With increasingly complex supply chains and thus increased supply lead times from
their suppliers, while worldwide customers requiring shorter delivery lead times, it
has become more and more important for Ericsson to identify the suppliers that are
most likely to interrupt their delivery performance. For example, the customer‐
order‐unique filters have a long replenishment lead time. However, the Kraljic matrix
as in Figure 8.14 does not support the notion of different supplier strategies for the
suppliers before and after the customer order point (Figure 4.4).
Ericsson’s make‐to‐module manufacturing can be generalized to seven different
product families (e.g. band widths). They have named their point of differentiation
the ‘customer order point’ and the customization of the MINI‐LINK is made in the
make‐to‐index process.
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8.2 Fagerhult AB
This case company description was initially written in 2008. Since then some major
acquisitions have been made leading to that some information regarding internal
organization is somewhat outdated. However, all information has been cross‐
checked with the case company contact to ensure that it is valid and representative.

Fagerhult AB was founded in Sweden in 1945 and is still owned by Swedish investors
to 96 %. Fagerhult AB develops, manufacture, and market professional lighting
systems for public environments as well as offers a range of decorative lighting also
for the domestic environment (Fagerhult AB, 2008b). Fagerhult AB’s vision is to
create energy‐efficient lighting solutions contributing to an ergonomic environment
on an international arena. Fagerhult AB’s goal is to be a leading global player in the
lighting industry (Fagerhult AB, 2008c).
This case study has been carried out at Fagerhult AB, henceforth referred to as
Fagerhult, at its manufacturing unit in Habo, where also the headquarters are
situated.

8.2.1

Demand

Fagerhult is the largest lighting group in the Nordic region and steady growing in the
European market. 96 percent of total sales are in Europe, where the Nordic countries
count for 56 percent, and of which the Swedish market constitutes 35 percent
(Fagerhult AB, 2008b).

Fagerhult holds four different product segments, professional, retail, outdoor
(exterior), and in‐home (interior, domestic), where professional is the largest
segment and outdoor is the smallest, see Figure 8.17. Fagerhult Professional is the
market leader in Sweden, and number two in the rest of the Nordic countries
(Fagerhult AB, 2008b). On the retail market Sweden, UK, and France are the largest
markets for Fagerhult.

Figure 8.17 Product segments, true relations between segments (Fagerhult AB, 2008a)
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Demand lead time (D)
At this stage, when investigating the demand lead time for the Fagerhult products,
phase out products and spare parts are excluded, since their demand does not follow
a certain patterns. However, from a supplier interaction interface viewpoint, these
two types of products are very important to keep in mind since the supplier
relationship should last while products are phased out and until spare parts no
longer are needed.
In Table 8.3 the remaining products and their demand lead time in days are stated.

Table 8.3 Different product types and their demand lead time at Fagerhult

Product type

Description

E
F
G
H

Standard catalogue product
Standard catalogue product
Standard with options
Non‐standard

8.2.2

Demand (D)
lead time [days]
1
1
12
Varies

Product

Fagerhult develops, manufactures, and markets professional lighting systems for
public environments, as well as offers a range of decorative lighting; see Figure 8.18
for a selection of Fagerhult products.

Figure 8.18 Selection of Fagerhult products

Customization
Fagerhult carries a catalogue of standard products. Depending of the volume these
products are referred to as E or F products, see Table 8.4. All catalogue products can
be altered to customer order, and is then referred to as a G product. Products that are
designed on customer order or jointly with the customer are referred to as H
products (Fagerhult AB, 2011).
Table 8.4 Different types of products (Fagerhult AB, 2011)

Product
type
E
F
G
H
U
D
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Description

Volume
High level
Low level

Inventory
policy
Stocked
Stocked
Non‐stocked
Non‐stocked

Standard catalogue product
Standard catalogue product
Standard with variants
Non‐standard
Phase‐out products
Spare parts

Replenishment time
No stock‐out
Short replenishment time
Normal manufacturing time
Customer adaptation specials

High level
Low level

Stocked
Non‐stocked

Individual lead time
Individual lead time
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E, F, and G products can hence have several components in common. An H product
could use standard components, but is likely to use customized components.
Hence, all three levels of customization are present at Fagerhult. However, the G
product, Standard with options could also be classified as customized, since the
variants are not a fixed set that the customer can choose from. For example, an E
product will become a G product if the customer orders it with some alteration. A
typical alteration would be a different color of the ‘body’ or different length of the
electrical cord.

8.2.3

Supply

In 2008, when the KOPeration project was initiated, Fagerhult had about 2 300
suppliers of which 800 delivered direct materials. Fagerhult’s purchasing goals were
then to reduce the supplier base by 50 % in three years, while increasing the number
of preferred suppliers, reducing the supply lead time by 30 % and reducing the cost
by 2 %. In 2011, Fagerhult had achieved its supplier base reduction goal and had
about 1 650 suppliers of which 350 delivered direct materials.

The aim of Fagerhult’s supplier evaluation procedure is to classify, develop and
optimize the supplier base in a structured way. All suppliers in the supplier base
should be classified as approved or preferred. All other suppliers, including the ones
classified as non‐approved, should have an action plan for out‐phasing in two years.
Supply lead time (S)

The external supply lead time for the items in E and F products usually range from 4‐
22 days. They are however ordered based on forecast since the end products are
MTS and kept in inventory. For the H products, all items are ordered when a
customer order is received, as can be seen in Table 8.5, hence the varying demand
lead time in Table 8.3.
Table 8.5 Supply lead time for items in the different product types at Fagerhult

Product type
E
F
G

Inventory policy
Stocked
Stocked
Non stocked

H

Non stocked

CODP [days]
All items Forecast‐driven
All items Forecast‐driven
Forecast‐driven if item S>8
Customer‐order‐driven if S<8
All items Customer‐order‐driven

For G products, if the item has longer supply lead time than 8 days they are ordered
based on forecast and kept in inventory, while, if they have supply lead time shorter
than 8 days, they are ordered on demand.
Accordingly, the internal lead time for G products is 4 days.

179

A METHOD FOR CUSTOMER‐DRIVEN PURCHASING

8.2.4

Internal organization

The Fagerhult Group is divided into four different companies; Fagerhult Belysning
AB, Fagerhult Retail AB, Whitecroft Lightning Ltd, and Fagerhult Asia/Pacific, see
also Table 8.6. In 2007 Fagerhult had a total of slightly more than 1900 employees
and a turnover of 2 527 MSEK (Fagerhult AB, 2008b). In 2011, Fagerhult had slightly
more than 2200 employees and a turnover of 3 023 MSEK (Fagerhult AB, 2012).
Table 8.6 The Fagerhult AB Group (Fagerhult AB, 2008a)

Company
Fagerhult Belysning AB
Fagerhult Retail AB
Whitecroft Lightning Ltd
Fagerhult Asia/Pacific

Sales company location
Sweden, Norway, Denmark,
Finland, Estonia and Russia
Benelux, France, Spain, Italy and
Portugal
UK, Ireland and UAE
China, SEA and Australia

Manufacturing Units
Habo, Åhus, Falkenberg,
Varberg, Borås
Retail distribution center in
Bollebygd
Manchester, UK
Suzhou, China
Melbourne, Australia

In Table 8.7 the different manufacturing units and the product segments that they
manufacture are presented together with the number of employees (in
manufacturing) and information about additional responsibilities at each site.
Table 8.7 Fagerhult’s manufacturing units (Fagerhult AB, 2008a)

Manufacturing units
Habo
Falkenberg
Borås (Elenco)
Varberg (Belid)
Åhus
Suzhou, China
Manchester, UK
Melbourne, Australia

Product segments
Professional
Retail
Professional
Retail
Outdoor
In home
Professional
Outdoor
Professional
Retail
Professional
Retail
Outdoor
Professional
Retail
Outdoor

Other
Technical center
Central warehouse FDC
[closed in 2010]
[closed in 2010]
[closed in 2009]
Local warehouse LDC

Home of Whitecroft
Home of Eagle lightning

Purchasing
The management for Group purchasing is located to the Habo headquarters. There
are four global purchasers, each responsible for a purchasing category; trading and
outsourcing, electronics and other components, metal and plastics, and support,
service and Package, see Figure 8.19.
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Figure 8.19 The purchasing groups in global strategic supply (Fagerhult AB, 2008a)

The group purchasers conduct supplier attitude surveys, supplier approvals, and
supplier evaluations. The more operative purchase is called ‘technical purchase’ and
there are technical purchasers at each manufacturing or retail site carrying out the
call‐offs, see Figure 8.20.

Figure 8.20 The purchasing organization (Fagerhult AB, 2008a)

All deliveries outside of Sweden are cross‐docked at the central warehouse. In
addition to the local (Åhus) and central warehouse (Habo) mentioned in Table 8.7
above, there is also a retail distribution center in Bollebygd, Sweden handling the
retail flow in Sweden.
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Supplier evaluation procedure
Fagerhult uses a supplier evaluation procedure that is applicable both for evaluating
new suppliers and present suppliers. It is depictured in Figure 8.21 and further
explained in the following sections.

Figure 8.21 Supplier evaluation procedure at Fagerhult (Fagerhult AB, 2011)
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Present supplier evaluation
The delivery result for a present supplier is classified according to a matrix that
regards both quality of delivery (on a scale from 0 to 3 where 0 is the best and
represents zero quality defects) and if the supplier’s process is audited or not (using
a scale from A‐C, where A is the best and represents an audited, stable process), see
Figure 8.22.

A new supplier would be classified as a C3 supplier, and an A0 supplier is a supplier
with an audited, stable process and with zero quality defects.
3

New

2
1
0

Top
A

B

C

Figure 8.22 Supplier classifications at Fagerhult (Fagerhult AB, 2011)

All suppliers deviating from A0 can be subjected to supplier evaluation.

Self-assessment

The first step in the supplier evaluation procedure is the self‐assessment. The
supplier should fill in two documents for self‐assessment:
–

Data and manufacturing: Containing 6 questions regarding basic supplier
information and contact details, 5 questions regarding supplier data and 16
questions covering supplier’s manufacturing.
Quality and environmental: 33 questioning covering the quality system at the
supplier and 25 questions investigating the safety and environmental issues.

–

Risk rating

When needed, the focal actor [business developer] conducts a risk analysis, covering
seven areas:
1.
2.
3.
4.
5.
6.
7.

supplier status
quality system
process/material
component importance
alternative availability
history of concerns
expansion/contraction in the last three years ‐ total headcount turnover

The risk analysis results in a risk rating. Low risk suppliers can qualify as approved
supplier immediately. A medium risk rate supplier needs to be audited and a
qualification plan should be defined and realized before the supplier can be added to
the list of approved suppliers. The same is valid for high risk suppliers, with the
addition that they can never be sole suppliers, and that they cannot be added to the
list of approved suppliers before the qualification plan is satisfied and risk level has
decreased.
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Evaluation
The result from the self‐assessment and the risk rating is evaluated and documented.
The outcome of the evaluation can be:
–

–

–
–
–

–
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Further Process‐Failure Mode and Effect Analysis (P‐FMEA) is needed.
If a P‐FMEA is needed, the supplier should conduct this according to their own
quality system (is applicable), otherwise, procedure and required
documentation can be provided by Fagerhult.
Audit is required. When the previous evaluation indicates that an audit is
needed, this is conducted by a Supplier Quality Advisor, following a 192 step
framework. The result from the audit is compiled and evaluated together with
the self‐assessment and risk evaluation and results in a classification of the
supplier. The classification can be conditional, and dependent on a qualification
plan.
Qualification plan is needed. Fagerhult’s suppliers are classified into one of the
following classes; Non‐approved, Approved, and Preferred.
Classified as a Non‐approved supplier. For non‐approved suppliers a
development or phase out plan is developed. A phase‐out should not exceed
two years.
Immediate approval as Approved supplier. An approved supplier should fulfill,
or have a clear plan how to fulfill the following requirements:
• It is a long‐term dependable supplier – economically and quality wise.
• It has a long‐term plan for technological development – to increase
competitiveness.
• It has a competitive pricing.
• It has a quality assured process.
• It has a quality assurance system.
• It delivers quality and is lead time dependable – according to Fagerhult’s
requirements.
• It is actively engaged in environmental issues – works actively to minimize
their footprint.
• It has an agreement with Fagerhult.
• It is working together with Fagerhult for cost reduction.
• It offers lead times short enough for Fagerhult’s needs.
• It has a flexible and service minded organization that can support Fagerhult.
Immediate approval as Preferred supplier. A preferred supplier should, in
addition to the requirements for being an approved supplier, fulfill, or have a
clear plan how to fulfill the following requirements:
• Be a collaborational partner that can develop together with Fagerhult.
• It has quality assured product development – involved early in new projects.
• It has implemented a 3rd‐party certified quality assurance system, or equal.
• It has a collaboration agreement with Fagerhult.
• It has an agreement for tools for product specific tools.
• It has transparency in calculations – work jointly for cost reduction.
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Information
The result form an audit is always communicated with the supplier, as is the result of
the classification.
Manufacturing

At the Suzhou site volume and product mix is controlled. E and F products are
manufactured there. The planning philosophy is the have the Chinese factory
manufacture and ship at an even level and to handle fluctuations, deviations and
special products at the Habo site.
Suzhou

Volume

Habo

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
Week
Figure 8.23 Planning philosophy with two manufacturing sites for Fagerhult

8.2.5

Context

The Fagerhult Group is positioned relatively far downstream. Either they deliver the
finished product to one of their sales company that in its turn has the personal
contact with the end‐customer, or they interact with the architect (and hence the
customer) early in the design process.
It is only the In‐home‐segment that interacts with private consumers; all other
customers are handled in B2B relations.
Challenges

The main supplier interaction related challenge for Fagerhult is associated with the
radical technical change from working with electric fittings for light bulbs and strip
lights to the new LED‐technology. This does not only require new suppliers for the
light source but also for the electric and mechanical parts as well as new possibilities
(and hence new suppliers) to use different materials for the design (the visual
surface).
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8.3 Parker AB
The information in this company description is based on an unpublished research
project report (Parker Hannifin, 2010c). The report is quite extensive and the
information in this section might hence be more detailed than the other case
company descriptions.

Parker Hannifin Corporation is a global leader in ‘Motion and Control Technologies’
working within eight operating groups which spans the core of motion technologies –
electromechanical, hydraulic and pneumatic. Parker was founded 1918 in Cleveland,
Ohio, USA. Through acquisitions the company became Parker Hannifin Corporation
in 1957.

In 2011 Parker Hannifin Corporation had annual sales exceeding $ 12 billion and
approximately 58,000 employees (Parker Hannifin, 2012b) at 300 manufacturing
sites in 54 countries over six continents (Parker Hannifin, 2010d). Parker’s strategy
is to establish their manufacturing sites in cities with around 50,000 inhabitants, no
major competitor but with a college or university present (Parker Hannifin, 2008).
Parker Hannifin Corporation has 110 different divisions under its eight product
groups and in total, 3,200 product lines are offered. The Pump and Motor – Europe
division within the Hydraulics group supplies hydraulic equipment to machine
manufacturers and industries worldwide (Parker Hannifin, 2010b). The products are
manufactured and assembled in Germany, Sweden, England, and the Czech Republic.
This case description refers to the Trollhättan site of Parker Hannifin’s Pump and
Motor Division in Sweden, henceforth referred to as Parker. The case is focused on
hydraulic pumps and motors and on the interface between purchasing and
manufacturing.
Parker manufactures pumps and motors with fixed and variable displacement, see
Figure 8.24 for an illustration.

Figure 8.24 Illustrations of fixed, variable and truck hydraulic motors (Parker Hannifin, 2010c)

At the site in Trollhättan, there are 300 employees and they carry three production
lines (called Fixed, Variable and Truck respectively) and a research lab for hydraulic
pump and motors. They are also known companywide for their Lean initiative.
Parker manufacture 120 000 units (pumps and motors) per year whereof 85 % for
the export market. The market is mainly Europe, but about 20 % is exported to USA
and to the rest of the world.
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8.3.1

Demand

Parker delivers heavy‐duty hydraulic pumps and motors for the demanding
customer and carries no simple, high volume products.
Parker has a mix of different types of customers; about 10‐15 large companies, some
OEM companies and smaller companies. This is a strategic decision, not to let one
company account for too large part of the sales volume.

The three product lines of pumps and motors manufactured by Parker (The fixed
product line, the variable product line and the truck product line) are used in a
number of different applications.
The fixed displacement motor (FM) has a wide speed range, a high temperature
capability and is highly efficient. It is designed for demanding applications, being able
to withstand extreme conditions (Parker Hannifin, 2009). It can be used as, for
example, saw motors and fan motors, see Figure 8.25 for an illustration of a saw
motor application.

Figure 8.25 An application of a fixed displacement motor (Parker Hannifin, 2010c)

The fixed displacement pump is highly efficient also at small dimensions and is used
for a wide variety of applications such as cargo cranes, forestry cranes, hook loaders,
skip loaders, large truck loaders, tipper/crane combinations, refuse collecting
vehicles, concrete mixers and similar truck applications.
The variable displacement motors (VM) are designed for both open and closed circuit
transmissions with focus on high performance machines such as excavators, forestry
machines, mining and drilling machines, wheel loaders and winch drives, see Figure
8.26.
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Figure 8.26 An application of a variable displacement motor (Parker Hannifin, 2010c)

An application that makes full use of all the features of a variable displacement pump
(VP1) is truck cranes with a load sensing system. The complex systems of refuse
collection vehicles and sewage trucks as well as various combinations of tippers,
cranes, snow ploughs, and salt/sand spreaders can also be greatly simplified and
optimized with the VP1 pump, see Figure 8.27 for an illustration. The truck
application (henceforth referred to as LV (Lastvagnar) and VP1) is a sub‐group of the
variable motors.

Figure 8.27 An application of a variable displacement pump (Parker Hannifin, 2010c)

Order winners and order qualifiers
The fixed and variable product lines have delivery speed and product qualification as
order qualifiers. The ability to customize the products with maintained delivery lead
time is regarded as an order winner. For the truck product line, delivery precision,
delivery speed, and availability (volume flexibility) are regarded as order winners
whereas product quality is an order qualifier.

For the automotive industry traceability (and sometimes ISO/TS‐16949 certification)
is an order qualifier. Parker has worked with traceability for several years and uses a
number of the tools in ISO/TS, even though they are not formally certified yet. Parker
holds several third party certifications in order to meet customer demands, for
example ISO9001 (since 1993) and ISO14001 (since 2004). The ISO/TS‐16949
certification is based on ISO9001 (IATF, 2012).
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Parkers aim for customer service is to deliver at least 93 % of the orders on the date
the customer requests, whether that date is in 1 day or after 3 months. This applies
for all the product lines and hence the delivery lead time requirements are of
particular importance to Parker.
From a demand point of view, Parker’s products can be segmented into two groups
based on the requested delivery lead time. Fixed Motors (FM) and Variable Motors
(VM) are categorized as products with short delivery lead time and Truck Motors (LV
and VP1) are categorized as products with very short delivery lead time (Parker
Hannifin, 2010a).
Demand lead time (D)

From a demand point of view, Parker’s products can be segmented into two groups
based on the requested demand lead time. Fixed Motors (FM) and Variable Motors
(VM) are categorized as products with short demand lead time and Truck Motors (LV
and VP1) are categorized as products with very short demand lead time (Parker
Hannifin, 2010a).

Using the customer‐requested demand lead time as a baseline, the demand for FM,
VM, LV and VP1 can be depicted as in Figure 8.28. The graph is based on actual sales
and has been stable for roughly 10 years of sales history for both types of motors. As
shown in the figure, customers can demand delivery with a wide range of demand
lead times ranging from the next day to more than 350 time units ahead.

Figure 8.28 Demand profile for the different product lines at Parker

Figure 8.29 is based on the same data but presented as cumulative numbers that
provides more transparency of the actual demand profile, concerning the ratio
between customer‐order‐driven and forecast‐driven operations. The graph in Figure
8.29 should be interpreted as showing that deliveries in the near future are 100 %
customer‐order‐driven and further into the future the amount of speculation
increases. From the cumulative graph, it can be seen that about half of all FM
customer request a lead time of less than 100 units. For variable motors, the
corresponding figure is 150 units. It is also evident that the cumulative demand
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profile for the Truck segment is distinctly different. Half of all customers in this
segment request delivery in 15 units.
100%

90%
80%

FM

70%

VM

60%

LV

50%

VP1

40%
30%
20%
10%
0%

Figure 8.29 Cumulative demand profile for different product lines at Parker

In order to handle this variety in requested demand lead time, it might be more
beneficial for Parker to regard a customer order decoupling zone (CODZ) instead of a
customer order point.

8.3.2

Product

As mentioned above, Parker carries three product lines of pumps and motors for a
number of different applications. Table 8.8 provides an overview of some key
properties of these product lines.
Table 8.8 The three product lines at Parker (Parker Hannifin, 2010c)

Product
line

Application

Fixed
Variable
Truck

Agriculture, forestry, oil, rock drills
Drill rigs, wheel loaders
Trucks, submarines

% of
sales
volume
50
10
40

# of
product
families
10
2
6

# of
items in
product
25
125
18

# of
item
variants
850
1,000
170

To comply with the terminology used by Parker, the product families are called F1,
F2 etc. for pumps and F11, F12 etc. for motors within the fixed product line. V12 and
V14 are examples of product families within the variable (V) product line. The pumps
and motors are called products and each product is assembled by a number of items.
To be able to customize the product, some items can be configured in a number of
variants. The sum of the variants is shown in Table 8.8.
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Customization
In Table 8.9 the number of variants and the number of customized items are stated.

Table 8.9 Variants and customizations for product lines at Parker

Product
line
Fixed
Variable
Truck

# of
product families
12
2
6

# of
items in product
30
125
18

# of
customized items
4
2
5

# of
variants
850
1,000
170

The reminder of this section focuses on the fixed product line (FM).

Something that should be noted when comparing Figure 8.28 and Table 8.11 is that
only between 20 and 30 % of all FM customers are content with a lead time that is
125 units or more. Additionally, 10 % of all customers request a lead time shorter
that 20 units, meaning that the final assembly for those customers has to be forecast‐
driven.
This can be managed by Parker since the majority, 90 %, of all FM motors are
ordered in the customer‐generic segment, see Table 8.10.
Table 8.10 Level of customization for the Fixed motor segment

Level of customization
Customer‐generic
Customer‐unique
Customer‐order‐unique

8.3.3

% of total demand
90 %
1%
9%

Average Demand lead time
5 unit
75 units
75 units

Supply

A requirement for a new item or supplier at Parker can either be initiated by a
pending project, by a change of the product lines (when the line of business is
changed), by a change in design of a present product or by a change of the
performance specification regarding economy, lean initiative, quality or competition.

When a requirement for a new product is exposed, Parker’s make‐or‐buy policy is
first advised. Then, the commodity strategy can give directives concerning what
supplier to select. Parker uses commodity management for 17 product groups, i.e.
bearings, castings, sealing, heat treatment etc.
Parker uses their internet portal POL – Parker Online (Parker Hannifin, 2011) to a
great extent to communicate with their suppliers and to keep a supplier base.
The suppliers that have proven to be best in their segment is awarded a long‐tem‐
agreement and is consequently inquired first when a new product is being sourced.

Parker Trollhättan have approximately 1500 suppliers in their supplier base. The
direct materials for the hydraulic pumps are however sourced from 37 suppliers,
whereof 50 % are located in Sweden. There is a companywide purchasing directive
that 5 % of the items should be purchased in low cost countries. Parker in
Trollhättan has focused their low cost sourcing to Eastern Europe. Parker is aiming
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at having at least two suppliers for every item with a 60/40 share, but traditionally,
they have used single sourcing.
Supply lead time (S)

Lead time is the implicit, and sometimes explicit, goal of continuous improvement at
Parker. Reducing the supply lead time has been considered a key enabler for creating
competitive advantage based on the order winning characteristics of Parker’s
products. A more detailed comprehension of the complete supply lead time is
therefore important to obtain for a thorough understanding of the challenges facing
Parker in their supplier interaction. Figure 8.30 provides an overview of some lead
time components in relation to each other.

Figure 8.30 Different lead times in relation to each other (Parker Hannifin, 2010c)

Internal lead time
The set‐up times in production are included in the manufacturing lead time and are
sequence dependent. It ranges from zero to 3 hours. The set‐up times in assembly are
also affected by the sequence and ranges from zero to 3 hours. The total
manufacturing lead time ranges between 0 and 3 units.

The actual run‐time to assemble a hydraulic pump is 4 minutes. The assembly lead
time is however set to 20 units at Parker. If the actual run‐times were used in MRP
with backwards scheduling the shipping schedule would lead to very lumpy capacity
demand in assembly (varying between 5 % and 300 %). Instead, production leveling
(heijunka) is used in assembly to level the capacity requirements. (Parker Hannifin,
2010c)
From a customer perspective, it is not only the supply lead time that affects the
ability of Parker to fulfill the requested demand lead times. In addition, the
scheduling approach used by Parker adds somewhat to the complexity, due to the
sequence dependent set‐ups and this is covered by the concept of ‘Every Part Every
Interval’.
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8.3.4

Internal organization

Parker is organized based on its three product lines and has a matrix organization,
see Figure 8.31.

Figure 8.31 Organization at Parker in Trollhättan (Parker Hannifin, 2010c)

Purchasing
The supply chain division organization at Parker in Trollhättan is depicted in Figure
8.32. This corresponds to the turquoise arrow to the far right in Figure 8.31. In this
organization, two functions are further defined, namely ‘Supplier
development/quality’ and ‘Sourcing & procurement’, indicated by a red frame in
Figure 8.32.
Supplier development/quality

The supplier development and quality function is responsible for the supplier
development at the whole pump and motor division in Europe. They conduct
supplier assessments and evaluation regarding quality, delivery and improvements.
They are also responsible for communicating this to the suppliers. Their primary goal
is to increase the surplus value in the supplier relation. They encourage suppliers so
work with continuous improvements, to reduce the lead times and to reduce the
restricted equity.
Sourcing & procurement

The strategic buyers are responsible for forming agreements with suppliers, pricing
and finding new suppliers. The operational buyers are responsible for solving daily
work, such as quality issues and manufacturing interruptions. The strategic buyers
are organized in alignment to the three product lines: fixed, variable and truck.
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Figure 8.32 Supply chain management organization at Parker (Parker Hannifin, 2010c)

Supply model
When the need for a new product or item is identified at Parker, a make‐or‐buy
decision is made according to a supply model.

The supply model emitting from a make‐or‐buy decision is illustrated in Figure 8.33.
In order to focus on supplier interaction, only the procedure conducted after a buy‐
decision is presented.

Figure 8.33 Supply model at Parker (Parker Hannifin, 2010c)

When a new product/item is being sourced, the policy orders for, at least, three
quotations to be examined. Parker is aiming at having at least two suppliers for every
item, with a 60/40 share, but traditionally, they have used single sourcing.
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New supplier
To get in contact with suppliers not currently in the supplier base, trade fairs, the
internet, the chamber of commerce and personal contacts are used. In addition,
Parker worldwide has a supplier portal for e‐business PHconnect19 on their
homepage where potential suppliers can complete a supplier qualification survey if
they wish to become a supplier to Parker.
The supplier qualification survey consists of 19 questions. In addition to basic
contact information, the following questions must be completed:

–
ownership and type of business
–
primary business type
–
supplier diversity (large, small, minority, woman, veteran, other)
–
number of employees
–
plant size area
–
current year projected sales
–
three major markets and % of business
–
type of quality system
–
Is the quality system registered by an accredited third party?
–
brief description of the company’s history
–
description of main processes/products/services
However, since this is a survey lounged by Parker word wide, Parker in Trollhättan
have no knowledge of any current supplier for the Trollhättan site identified this
way.
Supplier assessment

Supplier assessment of potential suppliers includes examination of quality,
production, and economy in terms of annual report. KPIs are also assessed. In
addition, management involvements, delivery performance, RPPM (returned items
per million), internal scrap, lead times, lean work, continues improvements process,
environmental work and financial performance are examined.
Sometimes Parker uses an approach called read‐a‐plant. It is a subjective assessment
carried out by at least two Parker employees at the supplier’s plant. The assessment
is based on a survey with 20 questions focusing on the suppliers work with lean and
materials control.
Supplier base

The supplier base for direct material is quite small; there are currently less than 50
suppliers.
Risk assessment

All suppliers in the supplier base are classified according to a risk assessment. The
resulting risk factor affects whether the purchased volumes is increased or not. They
19

http://www.phconnect.com
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are also classified by their SIC‐code20, a system for classifying industries by a four‐
digit code. This is however only valid when new suppliers are included in the
supplier base.

Some suppliers are referred to as strategic but there are however no standardized
procedure to determine whether a supplier is strategic or not. Nor is there a
procedure to determine appropriate level of interaction with a supplier.

Parker has a commodity‐based strategy, a common view within the commodity how
to work with the suppliers. For example, how many suppliers are used today? Is that
too few (sole source) or too many? The long‐term strategy for how to change the
supplier base is formulated here. In some cases, where suppliers for castings are
involved, a long‐term investment strategy is needed in order to move, adapt or
increase the number of casting tools. In the strategic work is for example the Kraljic
matrix used.
Supplier evaluation

Supplier evaluation of suppliers in the supplier base includes measures of quality,
delivery precision and improvement suggestions. Another measure in the evaluation
is whether the supplier is connected to supplier internet portal PH‐connect (Parker
Hannifin, 2012c). In addition to this, technical competence, service level, continuous
improvements, corrective actions and ‘soft values’ are evaluated. Quality is measured
by number of defective product/number of delivered products, measured by order
row. Delivery precision is measured by number of delivered items/number of items
delivered on time. (The deviation from the agreed delivery date is measured both
before and after the date.)
Supplier evaluation is carried out every month and is communicated through their
intranet ‘Parker online’ POL (Parker Hannifin, 2011).
Supplier evolvement

For Parker, continuous improvements are the key in supplier evolvement. All
suppliers with long‐term‐agreements have goals for their continuous improvement
to comply to. The focus of the continuous improvements is to reduce lead time. A
reduction in lead time will lead to many improvements, among them reduced
inventory levels and reduced price. Parker also promotes a quality assurance
standard for further development.
Manufacturing

A core theme of lean is to supply in line with demand using a pull based execution
system. Due to set‐up times, it may not be possible to produce with a one‐piece flow
as in the ideal case. This limitation is valid for Parker and the sequence dependent
set‐ups are used to create a cyclic pattern with an optimal sequence to minimize the
total amount of set‐up time. The length of the cycle also represents the time interval
between when two batches of the same product are initiated. This time interval is
referred to as Every Part Every Interval’ (EPEx) in lean. The definition of EPEx from
the lean lexicon (Marchwinski et al., 2008) is:
20

SIC = Standard Industrial Classification
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“The frequency with which different part numbers are produced in a production
process or system. If a machine is changed over in a sequence so that every part
number assigned to it is produced every three days, then EPEx is three days. In
general, it is good for EPEx to be as small as possible in order to produce small
lots of each part number and minimize inventories in the system.” (Marchwinski
et al., 2008)

A result of this is that it is more accurate in a planning situation to regard the EPEx
time instead of the manufacturing lead time in the internal lead time.

In the previous section, the demand lead time for all the product lines at Parker was
analyzed. Since the product lines at Parker have very different characteristics, the
supply lead time is also differentiated between the product lines, see Table 8.11.

Table 8.11 Some attributes of the three product lines at Parker

Product
line
Fixed
Variable
Truck

Demand
lead time
Short
Short
Very short

Supply lead time
[units]
125
155
125

Internal assembly
[units]
20
20
10

Parkers manufacturing has made a transition from a traditional batch and queue
approach of planning and control to a comprehensive lean implementation covering
all product lines. The transition has emphasized lead time reduction and hence
enabled Parker to become more customer‐order‐driven. Still, the supply lead times
often extend beyond the demand lead time and the relation between these two lead
times are of significant importance to Parker. As a consequence of the ratio between
these two lead times, there is some need for speculation in when to initiate supply
activities.

8.3.5

Context

Parker is situated relatively far down stream in the supply chain. The customer
places their order at a Parker owned sales company that forwards the order via EDI
to Parker Trollhättan. The finished product is either drop shipped to the customer or
to the European Distribution Center North (EDCN) in Bielefeld, Germany. EDCN
stores standard items and Parker hence also deliver to the EDCN for some direct
sales.
The Parker owned sales companies carry the whole variety of Parker products, hence
not only hydraulic pump and motors.

The main competitor is Bosch Rexroth on the fixed and variable pumps and motors,
and Sunfab in the truck segment. In Germany, one of the biggest markets, there are
five main competitors (whereof Bosch Rexroth is one).
Challenges

The supplier interaction related challenges for Parker are mainly associated with
that Parker pursues a lean initiative while many of the suppliers of casted material
(main content) do not. For the standard pumps and motors this does not constitute a
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problem since long supply lead time can be buffered and eliminated with inventory.
For unique products on the other hand, this is a substantial problem. However, the
supply model used by Parker does not recognize these different situations.
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8.4 Siemens AB
Siemens AG is a global powerhouse in electronics and electrical engineering,
operating in the three sectors; Industry, Energy and Healthcare. The foundation of
Siemens AG dates back all the way to 1847 and the invention of a pointer telegraph.
Siemens headquarters are situated in Berlin and Munich, Germany. In the fiscal year
of 2011 the company had around 360 000 employees and a revenue of EUR 73.5
billion (Siemens, 2012b).

The Energy sector, which is in focus in this dissertation is one of the world’s leading
supplier of products, services, and solutions for the generation, transmission, and
distribution of power and for the extraction, conversion, and transport of oil and gas
(Siemens Energy Sector, 2008a). The Energy sector is furthermore a leading
manufacturer of components and systems to companies in the energy and electricity
industry. With roughly 98 000 employees, they had revenue of over EUR 27.6 billion
and received new orders for approximately EUR 34.8 billion in 2011 (Siemens,
2012c).
In Sweden, Siemens Industrial Turbomachinery has two sites within the Energy
sector AB, one in Trollhättan and one in Finspång. In Finspång, there are
departments for research & development, design, marketing & sales, project
management, manufacturing, delivery and service of steam & gas turbines.
This case study was carried out at Siemens Industrial Turbomachinery AB at the
Finspång site, henceforth referred to as Siemens. The case is focused on gas turbines
and on the interface between Supply management and Manufacturing.

8.4.1

Demand

Siemens Energy sector is present in nearly all regions of the world (Europe, North
America, South America, Middle East, Asia), and roughly one‐fifth of installed power
plant capacity worldwide is from Siemens (Siemens Energy Sector, 2008a).

The usage for gas turbines are in power generation and industrial applications where
the main customers for example are independent power producers, utilities and
municipalities and power users such as plants, mines, heavy industry, and hospitals
(Siemens Energy Sector, 2009). Another usage of gas turbines are in the oil and gas
industry where turbines are used upstream for onshore and offshore oil and/or gas
production, midstream in pipelines, and downstream at refineries.
Demand lead time (D)

The customers are hence often large, and not seldom a country. In general, the
demand for turbines are known and budgeted far in advance, but even after
disastrous events when power generation is much needed. Other competitors can
deliver a turbine in 12 months, thus, the required delivery lead time is 12 months.
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8.4.2

Product

Siemens uses a modular design concept for their gas and steam turbines see Figure
8.34. The base design is available in a limited number of options while the site‐
specific options are fully customized as well as the customer‐specific options. The
site‐specific options depend on where the turbine is used while the customer‐specific
options depend on what the customer requires.

Figure 8.34 Siemens’ modular design concept (Siemens Energy Sector, 2008b)

Based on Figure 8.34, the base design is henceforth referred to as the Core and the
customer‐specific and site‐specific options are referred to as Package to conform to
the language used at Siemens. Package does thus not refer to the packaging or
wrapping material used to protect an item during transport.

The Core gas turbines manufactured in Finspång are available in four base designs,
see Table 8.12. All four turbines are in the upper range of the ‘small scale turbines’–
turbines with a power output of less than 50 Mega Watt (MW), according to Siemens
classification.
Table 8.12 Different Core turbines and their life‐cycle stage (Siemens Finspång, 2008a)

Name
SGT‐500
SGT‐600
SGT‐700
SGT‐750
SGT‐800

Power output
17 MW
25 MW
29 MW
35 MW
47 MW

Introduction year
1955
1988
2001
2011
1997

Product life‐cycle stage
Decline
Saturation
Growth
Prototype
Maturity

In Figure 8.35 a schematic picture of a turbine Core is illustrated. In this case a SGT‐
700. A gas turbine consists of approximately 5 000 items and nearly 30 000 units.
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Figure 8.35 A schematic picture of a turbine Core (Siemens Energy Sector, 2009)

Applications
When the Core is assembled with the Package, i.e. the customer‐specific and site‐
specific options, the turbine can be used for different applications, for example
power generation, mechanical drive, or sold alone as a Core engine.
Table 8.13 The different available applications for each Core (Siemens Finspång, 2008a)

Turbine
SGT‐500
SGT‐600
SGT‐700
SGT‐750
SGT‐800

Power generation
X
X
X
X
X

Mechanical drive
X
X
X
X

Core engine
X
X
X
X
X

In Figure 8.36 the same Core as pictured in Figure 8.35, is shown together with
Package for a power generation application (Siemens Energy Sector, 2008c). A Core
with its Package measures approximately 5 meters high, 20 meters long, and 5
meters deep.

201

A METHOD FOR CUSTOMER‐DRIVEN PURCHASING

Figure 8.36 A schematic picture of a turbine Core and its site and customer specific options for
power generation (Siemens Energy Sector, 2008c)

Order winners and order qualifiers
The two criterions cost and lead time has been highlighted as the main order winners
for Siemens. Accordingly, the most important areas to address and improve are lead
time reduction, on‐time deliveries and quality.
Customization

For the core engine, most of the items are customer‐generic items. However, through
configuration in manufacturing they become customer‐unique or customer‐order‐
unique. The main factors that affect customization of the core engine are
environment (coating), availability (number of instruments), fuel type and quality
(combustor, nozzles and fuel system), ambient condition (operation curve matching).

This is also somewhat true for the package items. However there are a number of
configured functions i.e. new article numbers for every order within Package. For
example, pumps and instruments might be customer‐generic items in a lubrication
oil system, but their functions might be configured in a customer specific way for
Siemens when purchased.

Table 8.14 is based on the module definition in Figure 8.34 and shows the general
level of customization classification for purchased items.
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Table 8.14 Level of customization classification for Siemens

Module
Base design

Included in
Core

Customer‐specific options
Site‐specific options

Pack
Pack

Classification of purchased items
Customer‐generic
Customer‐generic with options
Customer‐order‐unique
Customer‐unique

To conclude, on item number level, most items are customer‐order‐unique, but from
a supplier viewpoint, 80 % is customer‐generic.

8.4.3

Supply

About 71 % of the value in a gas turbine is purchased material. Approximately 90 %
of the total value of material is purchased in Europe. Siemens has a tradition of
working closely with small, local (Swedish) suppliers, and also single/sole sourcing.
Siemens has recently acquired a supplier of a critical component of the Core product
Siemens headquarters have set a target level of products sourced in low‐cost
countries and is also promoting an increased spreading of the risks with multiple
sourcing. These two goals are sometimes contradicting, since low‐cost country
sourcing often implies an increased risk regarding delivery precision, product
quality, and total cost of purchase.

Siemens supplier relationship management model is a companywide, standardized
five step process with the stages; Supplier selection, Supplier evaluation, Risk and
strategic evaluation, Supplier classification, and Supplier development. The model is
preceded with a ‘make‐or‐buy’ analysis where the cost efficiency for making an item
as an alternative to buying is evaluated. This management model is further presented
in Section 8.3.1.
Supply lead time (S)

There are some items, mainly castings and forgings, with very long lead time

Even though the yearly production rate of Core turbines are more or less known, the
planning of the product mix is still difficult due to that the different Cores are at
different life‐cycle stages and hence has a volume that is growing, mature or
stagnating, see Table 8.12 (for further explanation of life‐cycle stages, see Section
4.3.4). The production lead time for the whole turbine is 24 months or more, while
the required delivery lead time from the customer is 12 months, as mentioned
previously (Siemens Finspång, 2008d). See Figure 8.37 for an illustration.
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Figure 8.37 Supply lead time in relation to Demand lead time for gas turbines at Siemens
(Siemens Finspång, 2008d)

The raw material for the Core (castings and forgings) are hence purchased and
manufactured based on speculation and the Package items are purchased and
assembled based on actual customer orders. However, in the fourth quarter (Q4) of
2008, there was some customer orders already placed with delivery date set for Q1
2011 (i.e. more than 24 months in advance), which gave Siemens the opportunity to
manufacture the whole turbine under certainty. Nevertheless, this material was still
purchased and manufactured based on forecast but with a higher level of certainty.

8.4.4

Internal organization

The organizational structure (in 2008) of the Supply management at Siemens is
illustrated in Figure 8.38. Gas and steam turbines are hence separated. (THN refers to
a, now acquired, supplier in Trollhättan) The figure also illustrates whether each
function is working strategically and/or operative. The focus of this case study is the
gas turbine organization (Gas) which works both strategically and operative, in
Figure 8.38 marked with a thick red frame. The Process & methodology development
function, marked with a thinner red frame in Figure 8.38, has also contributed
greatly to this study.
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Figure 8.38 Organizational structure of supply management (Siemens Finspång, 2008c)

The organization for the Strategic Supply management for Gas is pictured in Figure
8.39. It’s relation to the overall Supply management is indicated in the thumbnail to
the right.

Figure 8.39 Strategic organizational structure for gas turbines (Siemens Finspång, 2008c)

The operational organization for supply management for Gas is divided into the
Production of Core engine, pictured in Figure 8.40, and Engineering & Package,
pictured in Figure 8.41. The operational organizations’ relation to the overall Supply
management is indicated in the thumbnail to the right.

205

A METHOD FOR CUSTOMER‐DRIVEN PURCHASING

Figure 8.40 Operational organization for the Core (Siemens Finspång, 2008c)

Figure 8.41 Operational organization for the Package (Siemens Finspång, 2008c)

There is hence one purchasing function for the Core and one for the Package
components.
Purchasing

Siemens Finspång works in cross‐functional teams including marketing, quality
control, production, purchasing, and sometimes product development when they
evaluate present suppliers. They use the standardized Siemens process for this
evaluation but also when selecting new suppliers, see Figure 8.42 (Siemens, 2008b).

Siemens supplier relationship management model is a companywide, standardized
five step process with the stages; Supplier selection, Supplier evaluation, Risk and
strategic evaluation, Supplier classification, and Supplier development. The model is
preceded with a ‘make‐or‐buy’‐analysis where the cost efficiency for making as an
alternative to buying is evaluated. The model is followed by a phase out stage.
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Figure 8.42 Supplier relationship management at Siemens (Hedlund, 2007, pp. 26‐28)

The elements of the supplier relationship management process are here further
described.
Make-or-buy decision

Historically the Core have been manufactured at the Finspång‐ production site while
the Package have been purchased from a wide range of suppliers and then assembled
to the Core in Finspång. However, due to increased demand, also components to the
Core are being outsourced to sub‐suppliers. To decide what components to
outsource a make‐or‐buy decision is needed.

Siemens Finspång divides their components for the Core into three groups. The first
group constitutes components that are pure purchasing (called always buy) while the
second group includes the pure production components (always make). A third
group of components has a make‐or‐buy possibility, with different flexibility
requirements, referred to as flex 1, flex 2, and flex 3. When the production volume
increases, the always make products are becoming bottlenecks and more
components in the make‐or‐buy group are hence moved from make to buy.

The make‐or‐buy decision is analyzed by a cross functional team consisting of
representatives from purchasing, logistics, production planning and service. The
decision is made with cost efficiency focus. The buy decision is made in two steps,
where the components with the lowest complexity are outsourced first. With further
increased demand volume, also components with an increasing level of complexity
are outsourced. The complexity of the product is determined by evaluating the
product and process complexity together with the risk of ruining the raw material,
see Figure 8.43.
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Figure 8.43 The three alternative groups of items in Siemens make‐or‐buy decision

Out of 10 000 articles about 1 200 are made by Siemens Finspång, and out of these,
about 200 – 250 articles are in the make‐or‐buy group (Siemens Finspång, 2008b).
Since the market demand has increased from 20 turbines per year to an anticipated
level of 90 turbines per year during 2009, more and more components are shifting to
the Buy group.
About 71 % of the value in a gas turbine is purchased material. Siemens Finspång
have about 3 500 suppliers. Most of the suppliers deliver to both Core and Package
while around 1 000 suppliers delivers only to Core OR Package, whereof 35 % of
these deliver to Package. Package handles 5 000 articles which is equivalent to 30
000 components per year. The Core is made of around 2 500 articles – equivalent to
18 000 components.
Supplier selection

The supplier selection process is divided into three sections.

Supplier Registration: the supplier’s compliance to Siemens ‘Code of
Conduct’ is checked.
–
Supplier Qualification: Supplier Qualification is a key element in the
supplier selection process a standardized supplier qualification status is
awarded to the supplier, based on an individual risk profile.
–
Forward procurement list: the suppliers’ ability to manufacture or provide
a defined product or service is audited by on‐site assessment.
The results from these analyses determine whether the supplier is nominated for
evaluation or not.
–

Supplier evaluation

Any supplier can be nominated for evaluation. The performance of existing suppliers
is based on the past performance and evaluated regularly based on 16 mandatory
corporate standard criteria. The criteria are grouped under purchasing, quality,
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logistics, and technology, see Table 8.15 to Table 8.18. The result from the supplier
evaluation is communicated Siemens‐wide. The measurements that the suppliers are
compared with are directly available for the supplier for increased transparency.

The supplier evaluation criteria set, see Table 8.15 ‐ Table 8.18, has 4 main groups
(i.e. purchasing, quality, logistics, and technology), 16 criteria (e.g. level 1.1 Total
costs performance) and 31 evaluation bases (e.g. level 1.1.1 Total cost of ownership
and price policy). The evaluation bases each have a description and an evaluation
assistance to ensure uniform evaluation, regardless of who is conducting the supplier
evaluation.

Table 8.15 Supplier evaluation criteria set ‐ purchasing

1
1.1
1.1.1
1.1.2
1.1.3
1.2
1.2.1
1.3
1.3.1
1.4
1.4.1
1.4.2
1.4.3

Purchasing
Total costs performance
Total cost of ownership and price policy
Price development
Claim management
Cost reduction efforts
Cost reduction through the initiative of the supplier
Fulfillment of strategy requirements
Conformance of strategic requirements/Market and corporate management
Co‐operation, service & support
Quality of quotations
Contact persons, availability, response time, information seeking behavior
Behavior of the supplier in negotiations

Table 8.16 Supplier evaluation criteria set ‐ quality

2
2.1
2.1.1
2.1.2
2.1.3
2.1.4
2.2
2.2.1
2.2.2
2.2.3
2.3
2.3.1
2.4
2.4.1
2.4.2

Quality
Quality performance
Goods and services
Project documentation
Cost of error of performance during execution phase
Quantity and effects of defects or breakdowns during warranty phase
Quality systems
Quality systems
Code of conduct
Qualifications
Quality assurance agreement
Cooperation on quality
Co‐operation, service & support
Contact persons, availability, response time, information seeking behavior
Advice on problem fields, offering of solutions
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Table 8.17 Supplier evaluation criteria set ‐ logistics

3
3.1
3.1.1
3.1.2
3.1.3
3.2
3.2.1
3.2.2
3.3
3.3.1
3.4
3.4.1
3.4.2

Logistics
Logistics performance
Supplier’s ability to deliver
Quality and reliability of delivery
Flexibility of delivery
Logistics strategy and systems
Delivery strategy and systems/Support of logistical concepts
Preparation of essential data and documents
Environmental aspects
Environmental management
Co‐operation, service & support
Contact persons, availability, response time, information seeking behavior
Early warnings

Table 8.18 Supplier evaluation criteria set ‐ technology

4
4.1
4.1.1
4.2
4.2.1
4.2.2
4.3
4.3.1
4.4
4.4.1

Technology
Current technology position
Technological market position of products of the supplier
Fulfillment of specific technical requirements
Fulfillment of technical requirements
Quality of technical solution finding
Fit of technology roadmaps
Adjustment of supplier’s technology
Co‐operation, service & support
Co‐operation, service and support

The suppliers’ compatibility with Siemens strategic and future requirements are
evaluated according to a set of standardized criteria in the strategic evaluation called
the risk and strategic evaluation criteria set. This results in an opportunity/risk
analysis of the relationship and enables a companywide comparison of the results.

The strategic evaluation should answer the questions: How do we want to interact
with this supplier in the future? What are our mutual agreement regarding our
relation? How collaborative is the supplier? Collaboration, operational competence
and integration are analyzed, see Table 8.19. The risk evaluation is analyzing how
stable the supplier is. Sustainability and business continuity are the criteria analyzed,
see Table 8.20.
In addition, criteria such as quality and environmental protection are evaluated at
least once a year. The result from the supplier evaluation is communicated Siemens‐
wide.
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Table 8.19 Strategic evaluation criteria set

5
5.1
5.1.1
5.1.2
5.1.3
5.1.4
5.2
5.2.1
5.2.2
5.2.3
5.2.4
5.3
5.3.1
5.3.2
5.3.3
5.3.4

Strategic evaluation
Business collaboration
Balance of power
Regional presence
Commitment
Cooperation
Operational competence
Quality competence
Supply chain management competence
Procurement competence
Technology & Innovation
Integration
Quality integration
Supply chain management integration
Procurement integration
Technology & Innovation

Table 8.20 Risk evaluation criteria set

6
6.1
6.1.1
6.1.2
6.1.3
6.1.4
6.2
6.2.1
6.2.2
6.2.3
6.2.4

Risk evaluation
Sustainability
Legal compliance
Social and ethical responsibility
Environment, health and safety
Compliance in supply chain of supplier
Business continuity
Financial situation
Risk management at supplier
Business environmental factor
Contractual framework

Supplier classification
By combining the results of the previous evaluations a comparable overall result is
achieved and the supplier is classified into one of the following classes:

–
Top/Preferred
–
Advanced
–
Approved
–
Sub‐Standard.
In the classification, the supplier evaluation is weighted 50 %, the risk evaluation 15
%, and the strategic evaluation 35 %.
Of all the suppliers to Core and Package, Siemens Finspång has listed about 100 of
the suppliers and supplier relations that they need to monitor closely. The suppliers
are a mix of suppliers classified as Top/Preferred, Advanced, Approved, or Sub‐
Standard. The suppliers are also classified based on order volume and complexity of
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item in a Kraljic matrix. Based on the suppliers classification different levels of
interactions are pursued. The different levels are indicated A, B, and C.
Supplier development

Based on the result from the supplier classification and hence the result of the
evaluations different options of development activities to optimize the supply
relationship are identified. Activities aiming at sustainable cooperation and
continuous identification and realization of optimization opportunities are the focus
of supplier development.
–

–
–

Target agreement ‐ Corrective actions that are jointly defined when areas of
improvement or derivation from minimum requirements are identified.
Specifies activities and shows commitment to long term agreements, on time
delivery and quality improvements, process improvements for cost reduction,
LCC development plans, cost objectives design, and early involvement in
engineering activities.
Project plan ‐ The main objective is to create a platform for cost reduction
activities from suppliers.
Phase out plan ‐ The last alternative is to formulate a phase out plan for the
supplier.

Phase out

As was concluded in the previous section, the last alternative when supplier
development is unsuccessful is to formulate a phase out plan for the supplier. If the
item is still needed, a new supplier selection stage will be commenced.
Use of Kraljic

The Kraljic matrix is used for classifying suppliers at Siemens. Different criterions,
from a fixed template are used to sort the suppliers into the four quadrants.
Simplified, the classification is made based on purchase order volume and
complexity of the purchased item.
Manufacturing

Siemens have deliberately shifted their customer order decoupling point from Make‐
to‐order (MTO) to Assemble‐to‐order (ATO). They have done this by manufacturing
the Core of the turbine Make‐to‐stock (MTS) (on speculation) and are then
purchasing the Pack (control, transmission etc.) according to customer requirements.
The reason for this customer order decoupling point shift is that the production lead
time is longer than the accepted customer delivery time.

Siemens work with different zones in the forecasts they communicate to their
suppliers, for example, the quantity needed might be set or with a limit in variation,
bur the delivery date might still be uncertain. It could hence be interesting to
compare Siemens situation with the uncertainty cube (Wikner and Rudberg, 2005a)
in order to identify which dimensions that are uncertain.
–
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Siemens stands all the risk even though it is customer‐generic materials and
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–

Investigate the supplier process, where is their CODP i.e. when in time is a raw
material customized to Siemens?
Is it possible to fine tune the use of safety lead time so that, at least the purchasers,
know the real critical delivery date?

8.4.5

Context

Siemens is situated far downstream in the supply chain; they receive the order from,
and deliver directly to, the customer. Siemens have recently increased their vertical
integration by acquiring strategically important suppliers. However, Siemens’
supplier’s supplier is more often than not a mine, indicating a relatively short supply
chain. There are three main competitors on the market. The main competitor on gas
turbines is General Electric. All three competitors are larger and manufacture larger
volumes. One of the advantages with larger manufacturing volumes is the possibility
to prioritize among work in process (WIP)‐items to comply with customer
requirements.
Challenges

The main challenge for Siemens is that there are few suppliers on the market. In
many cases they are forced to pursue single or sole sourcing. This makes them deeply
interdependent with the supplier, since purchased items often are developed
cooperatively. This is true also for seemingly simple items such as raw materials, but
the alloys that Siemens order are quite specific in order to stand heat. The material is
also expensive, for example the cost for one turbine disc and the turbine blades
needed equals the cost for two cars. Hence, backward‐planning is used to start
manufacturing/order as late as possible (in order to minimize the time frame for tied
up capital)
Even though Siemens is a fairly large manufacturing actor in Sweden, they are a small
customer at these suppliers, hence, not in the position to discuss flexibility, changed
processes or lead time reduction. The suppliers were historically selected based on
quality and process knowledge, hence, volume, lead time or process flexibility was no
issue. Another challenge is that the raw material is expensive also for the suppliers
and the external supply lead time hence often includes the supplier’s supply lead
time (from the mine!).

Other sites within Siemens can also act as competitive customers at the same
supplier since they compete for the scarce capacity Also, they can in fact become
their own competitors. For example, if they order items needed for a certain Core‐
type on speculation and then later receive a customer order for another type of Core,
the previously ordered item will ‘block’ capacity from the later order.
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A METHOD FOR CUSTOMERDRIVEN PURCHASING
CHAPTER INTRODUCTION
In this chapter a comprehensive method for customer‐driven purchasing is presented
that considers both supplier interaction and customer‐driven manufacturing. The
method consists of previously developed tools and frameworks and aims to contribute
to the alignment of supplier interaction and customer‐driven manufacturing. The
purpose of this chapter is thus to present the research conducted in order to fulfill
research objective 5.

In order to make the frameworks developed in Chapters 6 and 7 relevant to the
industry, they need to be applied in a certain order. In this chapter, a structured
approach for implementing customer‐driven purchasing is presented that has been
applied and tested by the case companies.
The method developed for customer‐driven purchasing (the CDP method) consists of
twelve steps, divided into three phases:
Phase 1 – Identify and differentiate
Step 1: Identify product structure and bill‐of‐material (BOM)
Step 2: Identify supply lead time for each item
Step 3: Differentiate forecast‐ from customer‐order‐driven items
Step 4: Differentiate generic from unique items
Step 5: Differentiate make from buy items

Phase 2 – Analyze customer‐driven manufacturing
Step 6: Analyze items in the customization‐perspective framework
Step 7: Analyze items in the certainty‐customization framework
Step 8: Analyze items in the CAP matrix
Step 9: Select supplier relationships to analyze
Phase 3 – Analyze supplier interaction
Step 10: Analyze supplier relation in the Interaction Framework
Step 11: Analyze controllability in the supplier interface
Step 12: Implement customer‐driven purchasing
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Next, the required inputs and expected outputs from each step are defined, followed
by a flowchart overview. Then, the type of analysis in each phase is stated followed
by a thorough description of each step. The description is supplemented by a
fictitious example.
Required inputs and expected outputs

In order to use the tools and frameworks in the CDP method, some information
needs to be gathered. In this section, the required inputs and expected outputs for
each step are stated. The output from one step in the CDP method is implicitly
considered as input to a following step. Thus, only new input is stated in the
following presentation.

Phase 1 – Identification and differentiation

The first phase, the first five steps of the CDP method, focuses on identifying and
determining the current circumstance for the items in a product (or product family),
see Figure 9.1.

Figure 9.1 Phase 1 of the CDP method – identification and differentiation.

The first four steps focus on a product and the items from which it is made. This
phase of the analysis regards manufacturing‐related issues and is traditionally
carried out by the manufacturing function. With the fifth step, the focus is shifted
from the item to include also the suppliers. This step of the CDP method consists of
actions traditionally carried out by the purchasing function.
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Phase 2 – Analyses based on customer-driven manufacturing
In the second phase of the CDP method (steps 6‐9), the previously identified
information (obtained in steps 1‐5) is analyzed in the customer‐driven
manufacturing‐based conceptual frameworks, see Figure 9.2. The purpose of this
phase is to identify the current scenario for the items in order to create decision
support for step 9, in which the suppliers to analyze further are selected.

Figure 9.2 Phase 2 of the CDP method – Analyses based on customer‐driven manufacturing

Phase 3 – Analyses based on supplier interaction
In the third phase of the CDP method (steps 10‐12), the appropriate level of
interaction and the level of controllability in a supplier interaction are analyzed, see
Figure 9.3.
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Figure 9.3 Phase 3 of the CDP method – Analyses based on supplier interaction

In step 10, all output from the previous steps is compiled in order to adapt the
Interaction Framework. The Interaction Framework is adapted to show the affecting
factors for the current scenario. Then the relation with the supplier(s) selected in
step 9 is analyzed. In step 11 the level of interaction that was found appropriate in
step 10 is analyzed in relation to the different levels of controllability in the supplier
interaction interface. In step 12, finally, it is time to act based on the information
gained in the previous steps and implement customer‐driven purchasing.
Flowchart of the CDP method

Figure 9.4 presents an overview of the flowchart of the CDP method.

Figure 9.4 Flowchart of the CDP method

In the CDP method, it is beneficial if all steps are analyzed jointly (e.g. by both the
manufacturing and the purchasing function) in order to enhance communication and
increase understanding for each other and hence enable alignment of goals.
Type of analysis

In the CDP method, the first phase is mainly concerned with identifying information
needed in the following steps of the method. In step 1 the product structure and BOM
of the selected product is identified. Steps 2 and 3 are associated with identifying the
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level of certainty (marked red in Figure 9.5), whereas step 4 is associated with
defining the level of customization (marked blue). In step 5 the current level of
controllability (marked green) is stated in terms of a make‐or‐buy analysis that
identifies purchased items. These steps can be based on numbers and available data
and are thus quantitative.

The identified items of information from phase 1 are combined in phase 2; the focal‐
actor and supplier‐actor perspective of customization is analyzed, then purchased
items are analyzed in the certainty‐customization framework, and then in the
appropriate CAP matrix. These analyses can also be based on numbers and available
data and are thus quantitative. However, in step 9, a more qualitative approach is
needed in order to select suppliers and supplier relations to be further analyzed.
Here, both supplier and market knowledge is needed in order to make an
appropriate selection. This step hence combines the data from the previous steps
with ‘expert knowledge’; this is marked black in Figure 9.5.

Figure 9.5 Different types of analyses and foci of different steps of the CDP method

In phase 3, the appropriate level of interaction (marked yellow) in selected supplier
relations is subsequently analyzed in the Interaction Framework in step 10. The aim
is for this analysis to be more quantitative (fact‐based) than qualitative (opinion‐
based) even though one of the advantages of the Interaction Framework is that it
permits both qualitative and quantitative factors to be taken into consideration. In
step 11, the level of controllability is once again analyzed, but unlike step 5, this step
does not only state the current circumstance but rather identifies the appropriate
level of controllability in a supplier interaction with regard to level of certainty, level
of customization, and level of interaction.

Finally, in step 12, a decision for future actions should be made. This decision is
qualitative and should be based on the information identified in the previous steps
(steps 1‐11) and other relevant inputs (such as market information, etc.). This step is
thus marked black in Figure 9.5 since it combines the data from the previous steps
with ‘expert knowledge’.
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Applying the CDP method
For each step of the CDP method, described below, the purpose of the step is stated,
followed by a description of the content and analyses needed in each step. The
description is supplemented by an example. Throughout this presentation, the
fictional end product Z, first defined in Section 4.3.1, will be used as an example.
In the next chapter, Chapter 10, four empirical applications of the CDP method at the
case companies are presented. These applications can be used as reference or in
order to clarify the content or expected outcome of each step.

9.1

Step 1: Identify product structure and BOM

The purpose of this step is to set the direction for the CDP method. Information
needed in order to compile a BOM should be identified, and in order to visualize, a
product structure should be created.
Description

In this step, a product family or product group (see definition in Section 4.3.3) is
selected to be analyzed. The selected product family or product group is henceforth
referred to as product. In order to best benefit from this method, the product
selected should be purchased repeatedly. The product should also be customizable,
i.e. possible to make customized (the term customizable incorporates both the
customer‐unique and customer‐order‐unique levels of customization).

For larger products, the product structure can be simplified and divided into several
structures. For example, a car can be segmented into frame, steering, transmission,
engine, etc. If the engine is the most critical item for the total supply lead time, a
separate analysis of the engine using the CDP method should be conducted. However,
by making the product structure too simplified, this step is made easier but further
analyses will be difficult.
The product structure reveals the order of manufacturing and assembly of a product
and can hence be used for identifying the constituent items supply lead time (step 2).
In this method, the main purpose of the product structure is to provide a
comprehensive illustration of the product. The bill‐of‐material (BOM) will provide
more detailed information. To increase readability, the BOM should be indented as in
Table 9.1. The second level in the product structure, corresponding to the first level
of indention in the BOM, is referred to as ‘sub‐assemblies’. The last level of the BOM
constitutes the purchased items.
The required columns in the indented BOM table are: Item ID, Item name, and
Supplier. Further columns can be added if needed, see for example Table 9.1.
Examples of optional information to include in the BOM can be ‘order of preference’
for multiple suppliers (preferred, capacity leveler, etc.), ‘geographic distance to
supplier’, etc.

If multiple suppliers are possible and/or used for any item, they should be listed
separately (one row each).
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Example
In this example product family Z, a fictional end product, is selected. The product
structure for end product Z is illustrated in Figure 9.6.

Figure 9.6 A product structure for end product Z

In Table 9.1 the indented BOM for end product Z is illustrated.
Table 9.1 Example of layout of the indented BOM table

Item ID
Z
Y
X
W
V
U
Q

Item name
End product
Sub‐assembly
Manufactured item
Manufactured item
Purchased item
Manufactured item
Purchased item

Supplier
Internal
Internal
Internal
Internal
SupplierA
Internal
SupplierB
SupplierC

Optional information

It is assumed that there are two alternative suppliers for the purchased item Q,
SupplierB and SupplierC. Where the prerequisites for the suppliers are different, the
Q item supplied by SupplierB is denoted QSupplierB and the Q item supplied by
SupplierC is denoted QSupplierC. When only Q is used, it includes both suppliers and all
options.

9.2

Step 2: Identify supply lead time for each item

In this step, the purpose is to identify how long time it takes to source and/or
manufacture constituent items and to manufacture a product, i.e. to identify the
item’s supply lead time (SI). Thus, the focus is shifted from the end product to the
lead times of the constituent items (sub‐assemblies and items).
Description

The item‐level supply lead time for all items is identified. External lead time (E) is
separated from internal lead time (I). The required columns in the supply lead time
table are: Item ID, Item name, External (E) lead time [time unit], Internal (I) lead time
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[time unit], and Supply (SI) lead time [time unit], see Table 9.2 for an example. The
supply lead time used for planning should be used. However, if shorter supply lead
time can be/is negotiated regularly, this information should also be included as
alternative lead time. The time unit (e.g. minutes, days, weeks) most relevant for the
focal actor’s analysis should be used. If multiple suppliers are possible and/or used,
their supply lead time should be indicated separately.
Also, it should be stated whether there is safety lead time, assembly lead time, time‐
to‐storage, or other time earmarked for quality control, etc., that needs to be included
in the total supply lead time. If that is the case, the appropriate heading of the
‘additional lead time’ column in the supply lead time table is added.

The item supply lead time is calculated based on the supply lead time of the parent
item and the internal or external lead time of the individual item, see Section 5.1.1 for
an example.

Second, to increase the understanding of the situation, a time‐phased product
structure is created (see Section 4.3.2). A time‐phased product structure is created
with backwards planning. The delivery date is set to day (or applicable time unit)
zero, and the horizontal axis represents the number of time units before delivery an
item needs to be ordered or manufactured.
Third, the supply lead times for the items are compiled and sorted in consecutive
order in a supply lead time compilation table, see Table 9.3 for an example.
Example

For end product Z, the most appropriate time unit is referred to as ‘time unit’. The
internal lead time is stated for the end product (Z), the sub‐assembly (Y) and the
manufactured items (X, W, and U). External lead time is stated for the purchased
items (V and Q), see Table 9.2.

In Table 9.2, the calculation of the supply lead time is given in brackets. The parent
item’s supply lead time is indicated by a lower‐case letter.

Table 9.2 Example of layout of the supply lead time table

Item ID

Item name

Z

End product
Sub‐assembly
Manufactured item
Manufactured item
Purchased item
Manufactured item
Purchased item

Y

X

W
V
U
Q

External (E)
lead time
[time unit]

3
4

Internal (I)
lead time
[time unit]
2
3
1
2
3

Additional
lead time
[time unit]

Supply lead
time (SI)
[time unit]
2Z
5Y
(2Z+3)
6X
(5Y+1)
8W
(6X+2)
11
(8W+3)
8U
(5Y+3)
12
(8U+4)

The time‐phased product structure for end product Z can be found in Figure 9.7. The
length of the legs in the time‐phased product structure corresponds to the internal or
external lead time for each item.
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V

W

X
Y

Q

Z

U

Figure 9.7 The time‐phased product structure for end product Z

The supply lead time compilation table for the items in end product Z is found in
Table 9.3.
Table 9.3 Example of the supply lead time compilation table

Lead time long
[time unit]
Item ID

12

11

Q

V

9

8
U, W

7

6

5

X

Y

4

3

2

1

short

Z

9.3 Step 3: Differentiate forecast- from customer-order-driven
items
The purpose of this step is to differentiate forecast‐driven items from customer‐
order‐driven items in the product. In order to do so, the customer‐order decoupling
point (CODP) has to be identified. This is done by first determining the demand lead
time (D), and then comparing the demand lead time with the previously determined
supply lead times.
Description

In this step, the demand lead time (D) is initially identified. How the demand lead
time is determined or calculated should be defined. If D is not a fixed lead time, the
historical data regarding the customer’s requested delivery dates should be gathered,
presented, and analyzed in order to identify D. The key performance indicator (KPI)
for delivery performance (i.e. speed, precision, or reliability) should also be
identified.

Next, the position of the CODP is identified. If the focal actor is experiencing a
customer‐order decoupling zone (CODZ, defined in Section 5.5.1), an explanation of
how this is handled should be included, together with when in time manufacturing is
initiated (i.e. at the beginning of the CODZ or at the end).

In the time‐phased product structure a vertical line (or zone) is added to indicate the
CODP (or CODZ). Also, a row in the supply lead time compilation table is added
where the position of the CODP is indicated. Consequently, items that are forecast‐
driven are differentiated from items that are customer‐order‐driven.
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Example
For end product Z, the demand lead time is based on market requirements and is set
to seven time units, see Figure 9.8.
Demand lead‐time = 7

V

W

X
Y

Q

Z

U

Figure 9.8 The time‐phased product structure for end product Z, with regard to D

The corresponding supply lead time compilation table, with regard to level of
certainty, is illustrated in Table 9.4.
Table 9.4 Example of the supply lead time compilation table, with regard to level of certainty

Lead time
[time unit]
Item ID
Driver

9.4

13

12

11

Q

V

10

Forecast

9

8
U,
W

7

6

5

X

Y

4

3

2

1

Z

Customer order

Step 4: Differentiate generic from unique items

The purpose of this step is to differentiate customer‐generic items from customer‐
unique (or customer‐order‐unique) items in the product.
Description

The product structure from step 1 and the time‐phased product structure from step
2 are used once again. For all items in the product, the level of customization from a
focal‐actor perspective is identified, i.e. it is identified whether the item is customer‐
generic, customer‐unique or customer‐order‐unique. The term ‘unique’ will be used
henceforth when referring to both customer‐unique and customer‐order‐unique. The
information is gathered in a level‐of‐customization classification table.
The product structure and the time‐phased product structure should be updated and
unique items highlighted.

Additionally, since a product family is considered, some of the customer‐generic
items might create the product options. For example, in a car, the transmission is
regarded as a customer‐generic item. However, there are three options of
transmissions available, manual 5‐shift, manual 6‐shift, or automatic. This is referred
to as ‘generic with options’.
For generic items with options, a generic‐with‐options table is created and the
number of options per item is stated. If all options are within the generic‐with‐
options range, this is indicated as ‘100 %’ in the third column in the table. See Table
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9.6 for an example. However, if the item can also be unique, the percentage of the
total demand volume that is ordered within the generic‐with‐options range should
instead be stated in the third column. If different options are provided by different
suppliers, the generic‐with‐options table should be extended to analyze the suppliers
separately.

To prepare for further analysis in step 8, the percentage of the total demand for each
option should also be calculated. The maximum and minimum percentages are stated
for each item in the generic‐with‐options table.
Finally, in the supply lead time compilation table, the unique items are highlighted.
Example

In this step it is assumed that item Q has 10 options, of which one option constitutes
75 % of all demand. SupplierB supplies three options of Q (86 % of the total demand)
and SupplierC supplies 7 options of Q (14 % of total demand). The least demanded
option of QSupplier C constitutes 0.5 % of total demand.
The level of customization classification table for end product Z is found in Table 9.5.

Table 9.5 Example of table where items are classified according to level of customization

Level of customization
Item ID

CG
V, W, X, QSupplierB

CU
Z, Y, U, QSupplierC

COU
Z

The product structure for end product Z is found in Figure 9.9. Items highlighted in
red in Figure 9.9 are unique. This information regarding the fictitious example is
assumed in this step and cannot be concluded based on previous information
regarding end product Z. The item indicated by a red frame is a generic‐with‐options
item. Hence, a generic‐with‐options table is illustrated in Table 9.6.

Figure 9.9 The product structure of end product Z, regarding level of customization

For end product Z, the time‐phased product structure with regard to level of
customization is found in Figure 9.10. In Figure 9.10 generic‐with‐options is omitted.
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V

W

X
Y

Q

Z

U

Figure 9.10 Time‐phased product structure of end product Z, regarding level of customization

Table 9.6 is a generic‐with‐options table for end product Z. For item Q, there are 10
options. One option is dominant however; it constitutes 75 % of the total demand
volume. In this example, the prerequisites for SupplierB and SupplierC are
fundamentally different even though both of them supply customer‐generic items.
For example, to forecast the Q item that is demanded in 75 % of all of end product Z
is likely to be easier than forecasting the Q item demanded in only 0.5 % of the end
product Z.
Table 9.6 Example of table where generic‐with‐options is analyzed

Item ID
Q
Supplier
QSupplierB
QSupplierC

No. of
options
10

% generic‐with‐
options
100
Total percentage
86
14

3
7

Minimum %

Maximum %

0.5

75

5
0.5

75
3.5

In Table 9.7, the supply lead time compilation table with regard to level of
customization, the unique items are highlighted in pink and indicated by a bold font.
Table 9.7 Example of supply lead time compilation table, with regard to level of customization

Lead time
[time unit]
Item ID
Driver

9.5

13

12

11

Q

V

10

Forecast

9

8
U,
W

7

6

5

X

Y

4

3

2

1

Z

Customer order

Step 5: Differentiate make from buy items

The purpose of this step is to identify the purchased items, i.e. where there is a
supplier interaction to analyze.
Description

The act of choosing between manufacturing a product in‐house or purchasing it from
an external supplier is referred to as the make‐or‐buy decision. It is thus the
underlying decision that has to be made before there is any purchasing at all.

In this analysis, all sub‐assemblies and all other items for which there is an
opportunity to choose between own manufacturing and purchasing (also referred to
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as insourcing and outsourcing) is included. The information is gathered in a make‐or‐
buy table.

For items with a make‐or‐buy opportunity, both internal and external lead time
should be stated, as should the internally made and externally purchased share of
volume. For items with several suppliers, the external lead time is stated per
supplier, as is the percentage of volume per supplier.

In addition to the information in the make‐or‐buy table, some policies need to be
identified. The decision rule or policy for when to make and when to buy an item
should be identified and stated, as should the sourcing rule for maximum volume
share at each supplier.

Also, if unique items have a make‐or‐buy opportunity (and/or several possible
suppliers), it is stated whether the customizations are always made or purchased
(alternatively, if they are always bought at the same supplier). For example, are
customer‐order‐unique items primarily insourced or outsourced?

Since the aim of the CDP method is to investigate supplier relationships, the pure
‘make items’ can henceforth be excluded from further analysis.
Example

For end product Z there is no make‐or‐buy opportunity; all items are either
purchased or manufactured, see Table 9.2. The make‐or‐buy table for end product Z
is thus empty, see Table 9.8.
Table 9.8 Example of layout for the make‐or‐buy table

Item ID

Item name

External (E)
lead time

Internal (I)
lead time

Supplier

% make

Product
mix

9.6 Step 6: Analyze items in the customization-perspective
framework
The purpose of this step is to classify all the purchased items in order to support step
9 in selecting the most relevant supplier relations to analyze.
Description

In Step 4, the level of customization for the items was identified. In this step, the
supplier actor’s perspective of level of customization should also be taken into
consideration, see Figure 9.11 for an illustration. The supplier actor’s perspective of
level of customization is new input that needs to be identified in this step. All
purchased items in the product structure are positioned in the customization‐
perspective framework in order to classify the items as having a logic or counter‐
logic flow of level of customization across the supplier interface.
The color scheme follows the logical flow presented previously in Section 7.1, i.e.
customer‐generic (CG) is marked green, customer‐unique (CU) is marked yellow, and
customer‐order‐unique (CoU) is marked red.
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In each cell in the customization‐perspective framework, the level of customization
at the supplier actor (SA) is indicated on the left of the cell, followed by the level of
customization at the focal actor (FA) on the right.

Supplier Actor perspective

Focal Actor perspective

CG

CU

CoU

CoU

CU

CG

Figure 9.11 The customization‐perspective framework

The three cells with counter‐logic flow of level of customization are found in the
upper left‐hand corner in Figure 9.11. An item being CU at the SA becoming CG at the
FA is referred to as scenario (2;1), CoU at the SA becoming CG at the FA is referred to
as scenario (1;1), and CoU at the SA becoming CU at the FA is referred to as scenario
(1;2).
Example

For the purchased items in end product Z, the supplier actor’s perspective of
customization is assumed in this step and cannot be concluded based on previous
information regarding end product Z.
As can be seen in Figure 9.12, both purchased items (V and Q) are seen as customer‐
generic at the focal actor and at the supplier, except one of the options of item Q
(from SupplierC) that constituted 0.5 % of the total demand volume, which is
regarded as customer‐unique at the supplier.

Supplier Actor perspective

Focal Actor perspective

CG

CU

CoU

CU

QSupplierC

CG

V, QSupplierB, QSupplierC

Figure 9.12 The customization‐perspective framework for end product Z
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Accordingly, this item QSupplierC, is found in the counter‐logic scenario (2;1) as defined
in Section 7.1, while the other purchased items have a logic flow of level of
customization.

9.7 Step 7: Analyze items in the certainty-customization
framework

The purpose of this step is to identify the current risk strategy. The level of certainty
and the level of customization, from the focal actor’s perspective, should be
determined.
Description

All purchased items in the product structure are positioned in the certainty‐
customization framework (introduced in Section 7.2), see Figure 9.13.

The item supply lead time (identified in step 2, Section 9.2) and the demand lead
time (identified in step 3, Section 9.3) position the CODP that differentiates the levels
of certainty. Forecast‐driven (FD) items and customer‐order driven (CoD) items can
hence be separated. The focal actor’s perspective of level of customization, i.e.
customer‐generic (CG), customer‐unique (CU), or customer‐order‐unique (CoU) was
identified in step 4.

Figure 9.13 The certainty‐customization framework

Example
The certainty‐customization framework for end product Z, with all items plotted, is
found in Figure 9.14. Only items Q and V are purchased items, but by including also
manufactured items, this analysis reveals that the supply lead time for item U (eight
time units) results in speculation on a customer‐unique item. This results in a
medium‐risk strategy according to Section 7.2. The internal lead time for either of the
items Z, Y, or U hence needs to be reduced in order for the cumulative supply lead
time for U to equal the demand lead time (seven time units).

Figure 9.14 The certainty‐customization framework for end product Z
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9.8

Step 8: Analyze items in the CAP matrix

The purpose of this step is to further analyze the items in each cell of the certainty‐
customization framework according to appropriate order‐winner impact.
Description

After the classification in step 7, each cell in the certainty‐customization framework
is analyzed individually, according to the certainty‐customization framework
regarding the CAP matrix (presented in Section 7.2.1), see Figure 9.15.

According to Section 6.6.1, the CAP matrix is differentiated based on the level of
certainty (pre‐CODP or post‐CODP). The hypothesis is that forecast‐driven items are
appropriate to analyze in a CAP matrix with efficiency focus and customer‐order‐
driven items are appropriate to analyze in a CAP matrix with responsiveness focus.
Furthermore, the responsiveness for customer‐order‐driven items should focus on
different order winners, depending on the level of customization, see Figure 9.15.

Figure 9.15 Appropriate CAP matrix in different positions in the certainty‐customization
framework
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However, the level of customization dimension of the responsiveness impact is not
yet investigated, neither is the increased level of customization for forecast‐driven
customer‐unique items. Thus, only items classified as FD‐CG are analyzed in this
step; the other classifications are left for further research.
Thus, only the forecast‐driven customer‐generic items are further analyzed in a CAP
matrix with efficiency impact.
Example

For end product Z, both purchased items are forecast‐driven – customer‐generic (FD‐
CG) items, and an analysis in a CAP matrix with efficiency focus (i.e. the original
Kraljic matrix) is appropriate. This analysis is depicted in Figure 9.16. The two
alternative suppliers for item Q are here differentiated. The supply risk and efficiency
impact for the items in this fictitious example are assumed and cannot be derived
from previous information.

Figure 9.16 The CAP matrix for forecast‐driven – customer‐generic items (FD‐CG) for end
product Z

In this example, item V is assumed to be a leverage item, item QSupplierB is assumed to
be a strategic item and item QSupplierC is assumed to be a bottleneck item.

9.9

Step 9: Select supplier relationships to analyze

The purpose of this step is to select supplier relationships to analyze further and to
rank these relationships, in order to know what relationships to analyze further in
the next step. This analysis is based on the results from the previous steps.

Description

In this step suppliers to analyze further are selected. The selection should be partly
based on the previous analysis, but the final decision should also include other
aspects, not previously included in the CDP method, in order to make a qualitative
selection. Examples of aspects to regard are the customer order volume (in terms of
high/low, level/volatile, predictable/unpredictable), the frequency of orders (in
terms of even/uneven intervals, long/short intervals), and the current performance
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(delivery precision) of the supplier. Also, the item’s S:D ratio should be calculated
and taken into consideration.
The selection of suppliers is here divided into two stages, first the output from step 6
is regarded, then the output from steps 7 and 8.

Selection based on the customization-perspective

Regardless of how the item is classified in the certainty‐customization framework in
step 7, if an item is found in a cell with a counter‐logic scenario (i.e. decreasing level
of customization across the supplier interface as defined in Section 7.1) in the
customization‐perspective framework in step 6, the supplier relationship should be
considered as a candidate to be included in further analyses.

Selection based on the certainty-customization framework
–

–

–

–

–

–

FD‐CoU: Are there any items in the void area? These need immediate attention.
It is, however, beyond the scope of the CDP method to provide guidance on how
to handle such a supplier relationship.
FD‐CU: Do the items found here experience a level demand pattern? Is it
possible to forecast these unique items? Can they be treated as generic items or
do they rather resemble customer‐order‐unique items? If they resemble
generic items, treat them as FD‐CG, otherwise as forecast‐driven CoU.

FD‐CG: Are there any items with exceptionally long supply lead time? Analyze
the S:D ratio (S divided by D), identify the items with the highest numbers, and
select the corresponding suppliers. The suppliers selected for these items are
henceforth classified as FD‐CGTime. Also, after conducting a classification based
on the CAP matrix with efficiency focus for all FD‐CG items, a qualitative
assessment is needed of the suppliers of strategic items, henceforth classified as
FD‐CGStrategic, and the suppliers of bottleneck items, henceforth classified as FD‐
CGBottleneck.

CoD‐CoU: The suppliers of CoD‐CoU items deliver customer‐order‐unique
items while the customer is waiting. Hence, if there are any items with such a
long supply lead time that they might end up in the void area, the
corresponding suppliers are selected.
CoD‐CU: The suppliers of CoD‐CU items deliver customer‐unique items while
the customer is waiting. Thus, in line with the CoD‐CoU items, if there are any
items with such a long supply lead time that they are on the verge of being
forecast‐driven, the corresponding suppliers are selected.
CoD‐CG: The CoD‐CG items have a low speculation risk since the item is generic
and the demand is known. However, the supplier interaction might still need
improvements. For example, if these items currently have a safety stock,
investigate whether safety lead time would be more beneficial for the focal
actor.

The order in which to analyze these supplier relations should follow the sequence
FD‐CoU, CoD‐CoU, FD‐CU, CoD‐CU, FD‐CGStrategic, FD‐CGBottleneck, and FD‐CGTime.

The suppliers selected are compiled in a supplier selection table. It is also
investigated whether there are other items that the selected suppliers provide (this
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needs to be taken into consideration later when analyzing the individual supplier
interactions).

Since most actors have many different products or product families to analyze, and
due to the top‐down approach in which the CDP method starts by selecting a product
(family) rather than an item, the same supplier might be selected for analysis several
times, if the supplier’s items are included in more than one product. Information
about the whole range of items supplied by a selected supplier should hence be
gathered and included in the supplier selection table.

Furthermore, the following analyses might indicate that the focal actor should work
differently with the same supplier if the items it supplies support different order
winners. This is, however, a finding in itself. If that is the case, in the final step of the
CDP method, it needs to be investigated whether this really is the right supplier for
both items, i.e. is the supplier mainly a responsive or an efficient supplier?
Example

In Table 9.9 the supplier selection for end product Z is given as an example.

Selection based on the customization-perspective

In the customization‐perspective framework, QSupplierC was found in a cell with a
counter–logic flow of level of customization. This implies that the relation with
SupplierC (for item Q) should be included in further analyses.

Selection based on the certainty-customization framework

In the certainty‐customization framework QSupplierB was identified as a strategic item.
SupplierB (for item Q) should thus be included in further analyses.

The S:D ratio analysis revealed that all three suppliers had a high ratio, i.e. a ratio
above 1. All three suppliers could have been selected based on this, but since the
other two suppliers have already been selected, only SupplierA is selected for further
analysis based on this analysis.

Table 9.9 Example of supplier selection table

Item ID S:D ratio
Classification
Supplier
Other items by this supplier
QSupplierB 1.71
FD‐CGStrategic
SupplierB
‐
QSupplierC 1.71
Scenario 2;1*
SupplierC
‐
V
1.57
FD‐CGTime
SupplierA
‐
* Classification in the customization‐perspective framework, i.e. counter‐logic flow

Accordingly, for end product Z, both purchased items and thus all three suppliers are
selected for further analysis.

9.10 Step 10: Analyze supplier relation in the Interaction
Framework

In this step, the suppliers selected in step 9 are mapped in an Interaction Framework
that is adapted to fit the focal actor and the scenario for the supplier interaction. The
purpose of this step is to identify whether the current supplier relationship is
suitable for the item.
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Description
Before analyzing the supplier relationship(s) in the Interaction Framework, the
Interaction Framework should be adapted to fit the focal actor’s prerequisites.

The procedure for adapting the Interaction Framework was presented in Section
6.2.2 and an example of how an Excel application can be used for the adaptation is
presented in Appendix 3. The information gathered in the previous steps in the CDP
method should be used to perform the adaptation of the circumstantial determinants
level of certainty, level of customization, and level of controllability, see Figure 9.17.
The level of certainty determines whether F‐ or C‐classified factors are to be included
in the adapted Interaction Framework. The level of customization determines
whether G or U factors are to be included and the level of controllability determines
whether M or B factors are to be included.

Step 1 does not affect the adapted Interaction Framework directly, but lays the
ground for all following steps. Steps 2 and 3 determine the level of certainty for all
sub‐assemblies and items. Step 4 determines the level of customization for all sub‐
assemblies and items. In Step 5 the purchased items are differentiated from the make
items, and items with make‐or‐buy opportunity are identified. Steps 6, 7, and 8
constitute visualizations and further analyses of the information found in the
previous steps and will hence not add further information to the Interaction
Framework. In Step 9, the suppliers to analyze in the Interaction Framework are
sorted out, but this does not affect the adaptation of the Interaction Framework per
se. Finally, in step 10 (this step) the selected suppliers should be analyzed in the
adapted Interaction Framework.

Figure 9.17 The CDP method in relation to the adapted Interaction Framework

According to Section 6.2.1, this concludes Stage 1 – select relevant factors in
‘Analyzing a supplier interaction in the Interaction Framework’. Next is thus Stage 2 –
to identify an interaction profile for the selected suppliers and Stage 3 – to analyze
the result and handle deviations.
234

CHAPTER 9 – A METHOD FOR CUSTOMER‐DRIVEN PURCHASING
Example
No example is given for end product Z; instead refer to Section 6.2 or Chapter 10 for
examples of the Interaction Framework.

9.11 Step 11: Analyze controllability in the supplier interface

The purpose of this step is to determine the appropriate level of controllability in the
supplier interface for the selected suppliers.
Description

The supplier interface, indicated by a thick red line in Figure 9.18, can, from a focal
actor point of view, have different levels of controllability. In this analysis, the level of
controllability is regarded as binary, i.e. as controllable or uncontrollable.

Figure 9.18 The focal actor triad with the supplier interface indicated by a red line

Most commonly, the supplier actor is uncontrollable while all internal actions are
controllable. The supplier interface is hence uncontrollable and demand information
from the focal actor is transferred as a purchase order or all‐off (see scenarios 2 and
8 in Section 7.3.1). In some instances, the supplier actor might also control some
activities at the focal actor, e.g. VMI or consignment solutions. The interface is in this
case uncontrollable from the focal actor point of view (scenarios 1 and 7 in Section
7.3.1). In other circumstances, the focal actor might have increased its control (for
example by vertical integration) so that some activities at the supplier actor are
controllable. The supplier interface will hence be controllable (scenarios 3 and 9 in
Section 7.3.1).

To determine whether the current level of controllability is appropriate for the
supplier interaction interface for the suppliers selected in step 9, the information
from step 5, step 7 (derived from steps 3 and 4), and step 10 is used.

This information is compiled in a level of controllability table, see Table 9.10 for an
example. First, the selected suppliers from step 9 are stated. The classification in the
certainty‐customization framework, step 7, is stated in the second column. For
forecast‐driven – customer‐generic items (FD‐CG items), the level of supply risk
according to the CAP matrix, step 8, is stated in the third column. The appropriate
level of interaction according to the Interaction Framework, identified in step 10, is
stated in the fourth column. The corresponding supplier interaction interface
scenario for the level of controllability, column 5, is defined in Section 7.3.3. The
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current level of controllability in the supplier interaction interface is identified here
in step 11, based on the descriptions in Section 7.3.1, and stated in column 6.

If there is a discrepancy between the current level of controllability scenario and the
scenario that theoretically best corresponds to the prerequisites for the supplier
interface, this should be indicated in the level of controllability table and accounted
for in the next step.
Example

In Table 9.10 the level of controllability table for end product Z is illustrated.

Table 9.10 Example of level of controllability analysis table

Supplier

Certainty‐
Level of
Level of
Corresponding
customization
Interaction3 scenario4
supply risk2
classification1
low or high
low or high
SupplierA FD‐CG
Low
Low
2
SupplierB FD‐CG
High
Low
2
SupplierC FD‐CG
High
High
3
1 From Step 7
2 For FG items, from Step 8
3 From Step 10, in this case an assumption for the fictitious items
4 From Section 7.3 3
5 From Section 7.3 1, in this case an assumption for the fictitious items

Current
scenario5
1
2
2

Accordingly, for SupplierA and SupplierB, the current scenario does not correspond
to the theoretically most appropriate scenario. The level of controllability should
hence be reviewed for these suppliers.

9.12 Step 12: Implement customer-driven purchasing

The purpose of this step is to implement customer‐driven purchasing.
Description

Based on the previous analyses and all the information gathered in the previous
steps, it is time to make a decision regarding individual supplier interactions.
What actions should be taken reactively to improve the current situation? What
proactive actions can improve a future purchasing situation? A list of actions needed
to achieve and pursue customer‐driven purchasing should be created.

When applying the CDP method, the lead time analyses and the elements from
customer‐driven manufacturing are assumed to be independent factors while the
appropriate supplier interaction is dependent on the current circumstances. After
the method has been applied, also the lead times and the elements from customer‐
driven manufacturing can be affected.
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9.13 Fulfillment of research objective 5
The identification of key characteristics for supplier interaction, i.e. research
objective 1 (RO1), and customer‐driven manufacturing (RO2) and the combination of
the two areas in conceptual frameworks (RO3 and RO4) created the basis for
fulfilling research objective 5:
To develop a method for customer‐driven purchasing that will facilitate
competitiveness by aligning supplier interaction and customer‐driven
manufacturing

The fulfillment of RO5 can thus be summarized as a method for customer‐driven
purchasing – the CDP method. The CDP method is a method with a set of tools and
frameworks that operationalize the alignment of supplier interaction and customer‐
driven manufacturing. The proposed method consists of twelve steps, see Table 9.11.
For each step, the section where the tool or framework was introduced is stated
together with the contribution to each RO.
Table 9.11 The twelve steps of the CDP method

Step Content
1. Identify product structure and bill‐of‐material (BOM)
2. Identify supply lead time for each item
3. Differentiate forecast‐ from customer‐order‐driven items
4. Differentiate generic from unique items
5. Differentiate make from buy items
6. Analyze items in the customization‐perspective framework
7. Analyze items in the certainty‐customization framework
8. Analyze items in the CAP matrix
9. Select supplier relationships to analyze
10. Analyze supplier relation in the Interaction Framework
11. Analyze supplier interface in the certainty‐controllability framework
12. Implement customer‐driven purchasing

From section
4.3
5.1
5.4.4 & 5.5.1
5.6.1
5.7.1
7.1
7.2
6.2
(9.9)
6.1
7.3
(9.12)

RO
1
2
2
2
2
4
4
3
1, 3
4
5

The first five steps are seen as using the tools and frameworks defined in Chapters 4
and 5 in this dissertation, while the last seven steps use frameworks developed in
Chapters 6 and 7. The first five steps thus mainly use key characteristics for
customer‐driven manufacturing while the five frameworks included in steps 6, 7, 8,
10, and 11 align supplier interaction and customer‐driven manufacturing. Steps 6, 7,
and 11 constitute frameworks for analyzing customer‐driven manufacturing with
regard to supplier interaction, while steps 8 and 9 constitute frameworks for
analyzing supplier interaction with regard to customer‐driven manufacturing.

The CDP method is based on conceptually developed tools, but the sequence in which
they are applied is based on the challenges highlighted by the case companies
presented in Chapter 9. The CDP method is thus developed iteratively and jointly
with the case companies. In Section 2.6 in the methodology chapter, the iterative
process between conceptually developing frameworks and sequencing them in a
method with the help of the case companies is further described. In the next chapter,
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Chapter 10, four empirical applications of the CDP method at the case companies are
presented.
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10

APPLICATIONS OF THE
CUSTOMER-DRIVEN
PURCHASING METHOD
CHAPTER INTRODUCTION

In this chapter the 12 steps of the CDP method are applied at the case companies. This
chapter can hence be used as an empirical illustration of the applicability of the
method. The chapter can also be used as a guideline when implementing the CDP
method. The challenges that the case study companies encountered when implementing
the CDP method, together with suggested improvements of the method are compiled in
the following discussion chapter.
In this chapter, empirical applications of the CDP method introduced in the previous
chapter are offered from the four case companies. However, not all steps in the CDP
method are applied at all case companies, but all steps are implemented and tested
at, at least, one case company, see Table 10.1 for an overview.
Parker

Siemens

Identify product structure and bill‐of‐material (BOM)
Identify supply lead time for each item
Differentiate forecast‐ from customer‐order‐driven items
Differentiate generic from unique items
Differentiate make from buy items
Analyze items in customization‐perspective framework
Analyze items in the certainty‐customization framework
Analyze items in the CAP matrix
Select supplier relationships to analyze
Analyze supplier relation in the Interaction Framework
Analyze controllability in supplier interface
Implement customer‐driven purchasing

Fagerhult

Step
1
2
3
4
5
6
7
8
9
10
11
12

Ericsson

Table 10.1 Steps in the CDP method and Case company illustrations

X
X
X
X
X
X
X
X
X
(x)
‐
‐

X
X
X
X
X
‐
X
‐
X
‐
‐
‐

X
X
X
X
X
X
X
X
X
X
‐
X

X
X
X
X
X
‐
X
X
X
(x)
X
‐
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10.1 Ericsson AB
At Ericsson the CDP method has been applied to the MINI‐LINK. A MINI‐LINK
consists mainly of a radio transmitter, an indoor unit (modem), cables and an
antenna. The CDP method has so far been applied for the radio transmitter, the
antenna and six other items within the MINI‐LINK.

10.1.1 Step 1: Identify product structure and BOM

In this example, the MINI‐LINK radio transmitter (henceforth referred to as MINI‐
LINK) is used to exemplify the steps in the CDP method. In Figure 10.1 the MINI‐LINK
is visualized.

Figure 10.1 A MINI‐LINK (Ericsson AB, 2011)

Each frequency band, i.e. between 6GHz and 42 GHz is regarded as a product family.
This example regards the 7GHz family.

In Figure 10.2 the product structure for the7GHz MINI‐LINK product family is
depicted, and in Table 10.2 the indented BOM for the MINI‐LINK is presented.

Figure 10.2 Product structure for MINI‐LINK 7GHz
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The MINI‐LINK 7GHz block in Figure 10.2, represents the assembly and radio
configuration of the MINI‐LINK. In Table 10.2 all suppliers are made anonymous and
named A‐N. However, when there are two or more suppliers they are differentiated
with lower case letters e.g. with Aa and Ab respectively.
Table 10.2 Indented BOM for MINI‐LINK

Item ID
MINI‐LINK
1

Item name
Radio configuration
Site cable

2
3

10

Software
Radio unit
Microwave board
PCB

11
12

Other electrics
Asic*

13

Power module

4

5

Diplexer

6

Connectors

7

Frame

8

Hood

9

14

Control board
Connectors

15

PCB

16
17

Other electrics
Asic

18

Power module

Supplier
Internal
Aa
Ab
Internal
Internal
Internal
Ba
Bb
C
Da
Db
Dc
Dd
E
Internal
Fa
Fb
Fc
Ga
Gb
Gc
Ha
Hb
Ia
Ib
Internal
Ja
Jb
Ka
Kb
L
Ma
Mb
N
Internal

*A complex product composed of several components. Belongs to the MMIC group (figure 4.9)

As can be noted from Figure 10.2 and Table 10.2, both sub‐assembly 4 (Microwave
board) and sub‐assembly 9 (Control board) consist of a PCB (power circuit board),
these are however distinguished by having different item numbers, item 10 and 15
respectively. The same is true for ‘Other electrics’ (items 11 and 16), Asic (Items 12
and 18) and ‘Power module’ (items 13 and 18).
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Item 14, the Connector, connects sub‐assembly 4 with sub‐assembly 9.

10.1.2 Step 2: Identify supply lead time for each item

For Ericsson, the most relevant time unit to use is days. However, for discretion, all
actual numbers are normalized and henceforth referred to as “time units”.

Table 10.3 Supply lead time for MINI‐LINK

Item ID

Item name

Supplier

Internal (I)
lead time
[time units]

MINI‐LINK
1

Radio configuration
Site cable

5

2
3

10

Software
Radio unit
Microwave board
PCB

11
12

Other electronics
ASIC

13

Power module

Internal
Aa
Ab
Internal
Internal
Internal
Ba
Bb
C
Da
Db
Dc
Dd
E
Internal
Fa
Fb
Fc
Ga
Gb
Gc
Ha
Hb
Ia
Ib
Internal
Ja
Jb
Ka
Kb
L
Ma
Mb
N
Internal

4

5

Diplexers

6

Connectors

7

Frame

8

Hood

9

14

Control board
Connectors

15

PCB

16
17

Other electronics
ASIC

18

Power module

5
5
14

‐

4

‐

External (E)
lead time
[time units]
48
48

200
200
10
200
200
200
200
267
29
29
29
33
33
33
67
67
67
67
67
67
152
152
10
452
452
267

Supply (S)
lead time
[time units]
5
53
53
10
10
24
224
34
224

291
39
43
77
77
14
91
166
24
466
281

A time‐phased product structure with the supply lead time for the MINI‐LINK is
found in Figure 10.3. The leg representing item 17 is not according to scale since it is
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more than 60 % longer than the supply lead time of item 13 and would hence
decrease the readability of Figure 10.3.
10
11
12
13

1
2
3

4

5
6
7
8
9
14
15
16
17
18

Figure 10.3 Time‐phased product structure for MINI‐LINK

In Table 10.4 below, all items are sorted in consecutive order, according to their
supply lead time. This sorting gives an indication of what supply lead times, and
hence what suppler interfaces, to focus on further on in this approach.
Table 10.4 Supply lead time compilation for the MINI‐LINK

Lead time
[time
units]
Item ID

466 291 281 224 166

91

77

53

43 39 34 24 15 10

17

14

7
8

1

6

13

18

10
12

15

5

11

4
16

9

5

2
3

10.1.3 Step 3: Differentiate forecast from customer-order-driven items
Ericsson’s delivery performance is measured against the requested lead time from
the customer. The customer requested demand lead time for the MINI‐LINK varies
from 250 to 25 time units. Ericsson is hence experiencing a CODZ. In this example the
demand lead time will be placed at 100 time units, see Figure 10.4.
10
11
12
13

4

5
6
7
8
9
14
15
16
17
18

Figure 10.4 Time‐phased product structure for MINI‐LINK with regard to CODP
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In Table 10.5 below, all items are once again sorted in consecutive order, according
to their supply lead time, this time with regard to the CODP. This sorting gives an
indication of whether an item is forecast‐driven or customer‐order‐driven.

Table 10.5 Supply lead times compilation with regard to CODP for MINI‐LINK

Lead time
[time units]
Item ID

466 291 281

224

166

91

77

53

43

39

34

24

15

10

17

10
12

15

14

7
8

1

6

5

11

4
16

9

2
3

13

Driver

18
Forecast

Customer order

5

10.1.4 Step 4: Differentiate generic from unique items
In the MINI‐LINK, the items are classified as unique (customer‐order‐driven),
frequency unique (common within the 7GHz MINI‐LINK product family), low
frequency unique (common within the 6GHz‐10.5GHz product families), and
customer‐generic. This is illustrated in Table 10.6.
The column with “Ericsson design” heading is indicated with an x if the item is
unique for Ericsson at the supplier.
Table 10.6 Classification according to level of customization for MINI‐LINK items

Item ID

Item name

MINI‐LINK Radio
configuration
1
Site cable
2
Software
3
Radio unit
4
Microwave board
10
PCB
11
Other electronics
12
ASIC
13
Power module
5
Diplexers
6
Connectors
7
Frame
8
Hood
9
Control board
14
Connectors
15
PCB
16
Other electronics
17
ASIC
18
Power module
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Nr of
options

Unique

Frequency Low
unique
frequency
unique

Generic

Ericsson
design

1000
10
10
100
2
1
800
20
1
100
10
2
1
1
2
1
756
16
1

x

x
x internal

x
x
x

x

x

X
x
x
x

x
x
x

x
x

x
x

x
x
x
x
x
x
x
x
x
x
x
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In Figure 10.5 the Ericsson unique items are indicated with red and the frequency
unique items are indicated with blue.

Figure 10.5 Product structure for MINI‐LINK, Ericsson and frequency unique items highlighted

The time‐phased product structure with the supply lead time from Figure 10.3 is
used once again. Now with Ericsson unique items highlighted with red and frequency
unique items with blue in the diagram, see Figure 10.6
10
11
12
13

4

5
6
7
8
9
14
15
16
17
18

Figure 10.6 Time‐phased product structure, Ericsson and frequency unique items highlighted

Table 10.7 compiles the supply lead time and sorts them in consecutive order. The
Ericsson unique items are indicated with red highlight and bold font in the columns.
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Table 10.7 Supply lead time compilation with regard to level of customization for MINI‐LINK

Lead time
466
[time units]
Item ID
17
Driver

291 281

224

166

91

77

53

43

39

34

24

15

10

13

10
12

15

14

7
8

1

6

5

11

4
16

9

2
3

18
Forecast

Customer order

5

10.1.5 Step 5: Differentiate make from buy items
In the MINI‐LINK the microwave board (item 4) and the software (item 2) are
manufactured internally. Also the radio configuration (MINI‐LINK) is internal and
will be excluded from further analysis.
The Power modules (items 13 and 18) have a make‐buy opportunity that needs to be
taken into consideration, see Figure 10.7.

Figure 10.7 Product structure for MINI‐LINK, make and buy items highlighted

10.1.6 Step 6: Analyze items in the customization-perspective
framework
Ericsson’s view of level of customization is stated in Step 4 and used here. A deeper
analysis of the supplier actor perspective reveals that there is a discrepancy between
Ericsson’s perspective and the supplier’s perspective in some cases (i.e. item 5 and
item 3), see Figure 10.8.
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Supplier Actor perspective

Ericsson perspective
CG

CU

CoU

5
1 6 7 8 10 12 13
14 15 17 18

CU

CG

CoU

11

16

3

9

Figure 10.8 Perspectives of customization

There is however no items in the counter‐logic scenarios of the framework that
Ericsson needs to keep in mind when selecting supplier relations to analyze further.

10.1.7 Step 7: Analyze items in the certainty-customization framework

When mapped into the certainty‐customization framework, the resulting matrix can
be found in Figure 10.9.

Figure 10.9 Purchased items analyzed in the certainty‐customization framework

Forecast-driven – customer-order-unique items (FD-CoU)
No items are found in this quadrant

Forecast-driven – customer-generic items (FD-CG)
Item 10, 15 (PCB), 12, 17 (ASIC), and 13, 18 (Power modules) are found in this
quadrant.
Customer-order-driven – customer-order-unique items (CoD-CoU)

Here the frequency filter (Diplexer, item 5) and hence the radio unit (item 3) is
found.
Customer-order-driven – customer-generic items (CoD-CG)

In this quadrant items 1, 6, 7, 8, 9, 11, 14, and 16 are found, meaning site cable,
connectors, hood and frame, and other electronics. The pure generic items are thus
found here, see Table.
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Table 10.8 The CoD‐CG‐items in the MINI‐LINK, with regard to level of customization

Item ID

Item name

Nr of
options

1

Site cable
Other electronics
Connectors
Frame
Hood
Connectors
Other electronics

10
800
10
2
1
2
756

6
7
8

11

14
16

Unique

Frequency Low
unique
frequency
unique
x
x
x

x

Generic

x

x
x

Ericsson
design
x
x
x
x
x

10.1.8 Step 8: Analyze items in the CAP matrix
When the forecast‐driven – customer‐generic‐items (FD‐CG) are plotted in a CAP
matrix regarding efficiency (a Kraljic matrix) the result is found in Figure 10.10.
Item 12 and item 17 are either classified as bottleneck or strategic, depending on the
supplier.

Figure 10.10 FD‐CG‐items analyzed in the CAP matrix

In Table 10.9 the FD‐CG‐items, with regard to level of customization are listed. As can
be seen, the level of customization is different for PCB‐items10 and 15. The number
of options for ASIC‐items 12 and 17 are also different. No pure generic items are
found here.

248

CHAPTER 10 – APPLICATIONS OF THE CUSTOMER DRIVEN PURCHASING METHOD
Table 10.9 The FD‐CG‐items in the MINI‐LINK, with regard to level of customization

Item ID
10
12
13
15
17
18

Item name

Nr of
options

PCB
ASIC
Power module
PCB
ASIC
Power module

1
20
1
1
16
1

Unique

Frequency Low
unique
frequency
unique
x
X
x
x
x
x

Generic

Ericsson
design
x
x
x internal
x
x
x internal

10.1.9 Step 9: Select supplier relationships to analyze
The items in the CU‐CU Scenario in the customization‐perspective framework can be
traced both to the FD‐CG‐quadrant and the CoD‐CG‐quadrant in the certainty‐
customization framework. The items in the CoD‐CG‐quadrant are not selected for
further analysis at this point.
The S:D‐ratio for the FD‐CG‐items are listed in Table 10.10.
Table 10.10 The S:D‐ratio for FD‐CG‐items in MINI‐LINK

Item name

Supplier

Supply (S)
lead time
[time units]

S:D ratio

Ranking

10

PCB

224

2,24

4

12

ASIC

224

2,24

4

13

Power module

291

2,91

2

15

PCB

166

1,66

6

17

ASIC

466

4,66

1

18

Power module

Ba
Bb
Da
Db
Dc
Dd
E
Internal
Ka
Kb
Ma
Mb
N
Internal

281

2,81

3

Item ID

Accordingly, the first supplier relationships to analyze further are with the ASIC
suppliers, Ma and Mb.

10.1.10
Step 10: Analyze supplier relation in the Interaction
Framework

The Interaction Framework is adapted to fit Ericsson and also the forecast‐driven
customer‐generic circumstance. This results in a total of 49 relevant factors to
analyze. Ericsson’s actor specific factors are indicated with an E.
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C
C
C
D
D
D
D
D
D
D
D
D
D
I
I
I
P
P
P
P
P
P
P
P
R
R
R
R
R
R
R
R
R
R
R
S
S
S
S
S
S
S
S
S
S
S
S
S
S

AGF
AGF
E
AGF
AGF
AGF
AGF

AGF

F
F
F
F
F
F
F

G
G
G
G

F
E
F
F
F

G
G
G

E
AGF
E
AGF
AGF
E
E
AGF
AGF
E
F
AGF
E
E
E
F
F
F

G

E
E
G
E
E
AGF
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F
F
E

Classified

Controllability M/B

Customization G/U

Certainty F/C

Generic/specific

Category

Table 10.11 Ericsson’s adapted Interaction Framework for the FD‐CG‐circumstance

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Factor
Competitors, number of
Customers, number of
Market innovativeness
Delivery frequency, length of interval
Delivery frequency, intervals
Demand certainty
Demand lead time
Distance to customer
Forecast ‐ Error
Forecast ‐ Horizon
Information exchange
Order winner
Product life‐cycle stage
Forecast ‐ Error
Forecast ‐ Horizon
Forecast ‐ Quality
Components, commonality of
Cost
Innovativeness
Profit impact, low supply risk
Profit impact, high supply risk
Storage risk
Storage risk
Throughput time, standard for product
Commitment
Communication
Competitive relations
Consolidation power?
Continous improvements
Historical activities
Importance of relation
Importance of relation, strategic
Information sharing restrictions
Potential
Previous experience
Competitive demand
Compliance
Cost efficiency
Delivery efficiency
Delivery precision
Lead‐time focus
Logistics complexity
Order winner
Quality
Supplier approach, own
Throughput time at supplier
Transparency, willingness
Transparency, technology
Call‐off method

scale 1 2 3 4 5 6 7 scale
few
many
few
many
low
high
short
long
even
uneven
low
high
increasing
decreasing
short
long
low
high
short
long
low
high
less
important
mature
before/after
low
high
short
long
level
improving
common
unique
low
high
LOW
HIGH
non‐critical
leverage
bottleneck
strategic
none
high
low
high
number
shallow
deep
primitive
advanced
few/weak
many/strong
low
high
no initiative
initiative
negative
positive
equal
unequal
operational
strategic
none
applies
low
high
negative
positive
low
high
n/a
policy
low
high
low
high
low
high
none
important
low
high
less
important
bad
good
adversarial
cooperative
number
low
high
none
available
MRP
Kanban
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10.1.11

Step 11: Analyze controllability in the supplier interface

Not yet applied

10.1.12

Step 12: Implement customer-driven purchasing

The conclusions Ericsson made based on the previous analysis were mainly
regarding the whole supply chain set‐up. With the current set‐up they have very low
controllability, parts of the sourcing is regarded as ‘black‐box’, i.e. no visibility at
supplier. Is this the right set‐up for strategic or unique items?
The extremely long supply lead time for item 17 is due to supplier location and thus
transportation lead time. It became evident that supplier selection was based on cost
for all items. Long supply lead time for some of the other items is due to many
supplier actors in the chain. Could the supply lead time be reduced by reducing the
number of intermediate actors?
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10.2 Fagerhult AB
At Fagerhult, the CDP method has so far been applied to three product families; Open
Box, Allfive, and Recesso.

10.2.1 Step 1: Identify product structure and BOM

The Open Box pendant/surface lighting from Fagerhult will be used through this
exemplification. See Figure 10.11 for an illustration.

Figure 10.11 The Open Box from Fagerhult as a pendant lightning

The product family Open Box has a fairly wide product structure with 97 items
included, see Figure 10.12. The product has maximum 4 levels of assembly. At
Fagerhult, the Open Box is classified as a G‐product (see Section 8.2 for an
explanation).

Figure 10.12 Product structure of Open Box

To increase readability of this product structure, some items are grouped together,
otherwise it would have been an even wider structure. In this structure item 1‐7 and
9‐12 are grouped together since they are part of the packaging of the pendant. Item
14‐15 are bolts, and item 16‐27 and item 92‐97 are cables. In Table 10.12, the
indented BOM for the Open Box is stated.

252

CHAPTER 10 – APPLICATIONS OF THE CUSTOMER DRIVEN PURCHASING METHOD

10.2.2 Step 2: Identify supply lead time for each item
In this example, the most relevant time unit to use is days. However, for discretion,
all actual numbers are normalized and henceforth referred to as “time units. The
supply lead time is calculated by adding the supply lead time of the parent item and
the internal or external lead time. See Table 10.12 for the complete list.
Table 10.12 Indented BOM and supply lead time for Open Box

Item ID

Item name

Supplier

Open Box
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

OPEN BOX
De‐charge
Nipple
Terminal block
Pipes
Tie‐wrap
End‐support
Cardboard
Luminaire
Carton
Wire clip
Plastic sock
Double tape
Cable
Screw
Screw
Cable
Wire
Cable
Wire
Cable
Wire
Cable
Wire
Cable
Wire
Cable
Wire
Wrapping
Label
Type label
Label
Body
Wire joint
Screw
Perforated cover plate
Sheet metal strip

Internal
A
A
B
B
C
D
E
F
G
H
I
J
Internal
K
K
Internal
L
Internal
L
Internal
L
Internal
L
Internal
L
Internal
L
Internal
M
Internal
M
Internal
N
K
Internal
O

Internal (I)
lead time
[time units]
1

External (E)
lead time
[time units]
18
18
12
12
7
12
13
14
12
9
18
28

1
13
13
2
14
2
14
2
14
2
14
2
14
2
14
2
9
2
16
2
50
14
6
17

Supply (S)
lead time
[time units]
1
19
19
13
13
8
13
14
15
13
10
19
29
2
14
14
3
17
3
17
3
17
3
17
3
17
3
17
3
12
3
19
3
53
17
9
26
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Item ID

37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80

254

Item name

Supplier

Powder coating White
Powder coating White
Lower profile Black
Powder coating Black
Lower profile
Upper profile White
Powder coating White
Powder coating White
Diffuser
Diffuser plate
Inner end‐part White
Powder coating White
Powder coating White
Inner end‐part uncoated
Suspension kit
Suspension kit
Plastic bag
Ceiling bracket
Cap
Suspension ceiling plate
Wire holder Multi
Ceiling plate
Ceiling bracket
Wire
Plinth sheet metal
Sheet metal
Balance
Flat bar iron galvanized
Up‐light reflector
Sheet metal Band
Upper side profile
Powder coating Black
Profile upper side
End‐part with spring
Plastic bag
End‐part spring
Screw
Outer end‐part black
Powder coating Black
Outer end‐part
Identification label
Label
Identification disc
Label

P
P
Q
P
Q
Q
P
P
Internal
R
Internal
P
P
N
Internal
Internal
I
S
S
S
T
S
S
U
Internal
O
Internal
V
Internal
X
Q
P
Y
Internal
I
Z
K
Internal
P
O
Internal
M
Internal
M

Internal (I)
lead time
[time units]

External (E)
lead time
[time units]

Supply (S)
lead time
[time units]

13
13
29
33
51
4
11
11

22
22
32
65
83
7
18
18
6
26
7
18
18
57
2
4
13
18
18
28
38
28
28
28
4
7
3
27
4
24
29
61
79
3
12
17
17
6
13
9
3
19
3
12

3
20
4
11
11
50
1
2
9
14
14
24
34
24
24
24
3
3
2
24
3
20
28
32
50
2
9
14
14
3
7
3
2
16
2
9
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Item ID

Item name

Supplier

Internal
M
Internal
Internal
Z
Internal
X
Internal
X
Internal
X
Internal
L
Internal
L
Internal
L

81

Identification disc
Label
83
Enameled louver
84
Enameled louver
85
Spring
86
Lateral cross blade
87 Sheet metal
88
End reflector
89 Sheet metal
90
Side reflector
91 Sheet metal
92
Cable
93
Wire
94
Cable
95
Wire
96
Cable
97
Wire
82

Internal (I)
lead time
[time units]
2

External (E)
lead time
[time units]

Supply (S)
lead time
[time units]
3
12
2
4
18
7
21
7
21
7
21
3
17
3
17
3
17

9
1
2
14
3
14
3
14
3
14
2
14
2
14
2
14

A time‐phased product structure with the supply lead time for Open Box is found in
Figure 10.13. In Table 10.13 and Table 10.14 below, all items in the Open Box are
sorted in consecutive order, according to their supply lead time. This sorting gives an
indication of what supply lead times, and hence what suppler interfaces, to focus on
further on in this approach.
Table 10.13 Supply lead time compilation for Open Box

Lead time
19
[time units]
Item ID
1
2
11
31
78

18

17

15

14

13

12

10

9

8

7

6

4

3

43
44
48
49
54
55
85

17 19
21 23
25 27
34 72
73 93
95 97

8

7
14
15

3
4
6
9
53
75

29
71
80
82

10

35
76

5

42
47
62
86
88
90

45
74

52
61
65
84

2

16 18 13
20 22 51
24 26 83
28 30
32 63
70 77
79 81
92 94
96

Table 10.14 Supply lead time compilation for Open Box (cont.)

Lead time
83
[time units]
Item ID
41

79

65

61

57

53

38

32

29

28

27

26

24

22

21

69

40

68

50

33

57

39

12
67

56
58
59
60

64

36
46

66

37 87
38 89
91
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Item ID
Kabel

16
18
18
12
12
7
12
13
14
12
9
18
28
13
13
2
11
2
18

1
2
3
4
5
6
7
8
9
10
11
12
1 13
14
15
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

2
52
16
8
25
21
21
31
64
82
6
17
17
3
25
4
17
17
57

1 51

52
53
54
55
56
57
58
59
60

3
12
17
27
27
37
27
27
27

61
62
63
64
65
66

3
6
2
26
3
23

67
68
69

28
60
74
2

70
71
72
73
74
75
76

2

77
78
79
80
81
82

11
16
16
5
12
8
18
2
11
2
11

1 83

84
85
86
87
88
89
90
91

3
17
6
20
6
20
6
20
3 82 81 80 79 78 77 76 75 74 73 72 71 70 69 68 67 66 65 64 63 62 61 60 59 58 57 56 55 54 53 52 51 50 49 48 47 46 45 44 43 42 41 40 39 38 37 36 35 34 33 32 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10

9

8

7

6

5

4

3

2

1

Time

Figure 10.13 Time‐phased product structure for Open Box

10.2.3 Step 3: Differentiate forecast from customer-order-driven items
At Fagerhult, different product types have different demand lead times, recall Section
9.2. E and F products are customer‐generic, G products can be describes as ‘generic
with options’ and H products as customer‐order‐unique (or ETO).
Table 10.15 Different types of products and their demand lead time at Fagerhult

Product type
E&F
G
H

Demand
Lead time
1 time unit
12 time
units
Varies

Forecast/customer order
Forecast on all items
Items with shorter lead time than 8 time units are customer‐
order‐driven
All items customer‐order‐driven

In Figure 10.14 the demand lead time and hence the CODP is positioned at 12 time
units. However, the time period between time unit 12 to time unit 8 can be seen as a
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zone where Fagerhult have the option to regard customer order but have decided to
base orders on forecast.
16

2

Item ID
Kabel

1
2
3
4
5
6
7
8
9
10
11
12
1 13
14
15
2
28
29
30
2
31

18
18

12
12
7
12
13
14
12
9
18
28
13
13
11
18

2
52
16
8
25
21
21
31
64
82
6
17
17
3
25
4
17
17
57

32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
1 51

52
53
54
55
56
57
58
59
60

3
12
17
27
27
37
27
27
27
3
6
2
26
3
23

61
62
63
64
65
66
67
68
69

28
60
78
2

70
71
72
73
74
75
76

2

77
78
79
80
81
82

11
16
16
5
12
8
18
2
11
2
11

1 83
3
17
6
20
6
20
6
20

84
85
86
87
88
89
90
91

Figure 10.14 Time‐phased product structure for Open Box, with regard to CODP

In Table 10.16 and Table 10.17 the supply lead time for Open box is compiled and
sorted in consecutive order. The Open Box is classified as a G product, thus, all items
with supply lead time shorter than 8 time units are customer‐order‐driven. However,
since the demand lead time for G products is 12 time units, all items with Supply lead
time shorter than 12 time units could be customer‐order‐driven, indicated with
option in Table 10.16.
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Table 10.16 Supply lead time compilation for Open Box, with regard to CODP

Lead time
19
[time units]
Item ID
1
2
11
31
78

18

17

15

14

13

12

10

9

8

7

6

4

43
44
48
49
54
55
85

17 19
21 23
25 27
34 72
73 93
95 97

8

7
14
15

3
4
6
9
53
75

29
71
80
82

10

95
76

5

42
47
62
86
88
90

45
74

62
61
65
84

Driver

Forecast

Option

3

2

16 18 13
20 22 51
24 26 83
28 30
32 63
70 77
79 81
92 94
96
Customer order

Table 10.17 Supply lead time compilation for Open Box, with regard to CODP (cont.)

Lead time
83
[time units]
Item ID
41

Driver

79

65

61

57

53

38

32

29

28

27

26

24

22

21

69

40

68

50

33

57

39

12
67

56
58
59
60

64

36
46

66

37 87
38 89
91

Forecast

10.2.4 Step 4: Differentiate generic from unique items
In the Open Box product structure, the items that are ‘generic with options’ are
indicated with a red box in Figure 10.15

Figure 10.15 Product structure for Open Box, ‘generic with options’ items highlighted

The time‐phased product structure with the supply lead time from Figure 10.13 is
used once again. Now with customizable items highlighted with light red shading
above the line, see Figure 10.16.
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16

2

Item ID
Kabel

1
2
3
4
5
6
7
8
9
10
11
12
1 13
14
15
2
28
29
2
30
31

18
18
12
12
7
12
13
14
12
9
18
28
13
13
11
18

2
52
16
8
25
21
21
31
64
82
6
17
17
5
25
6
17
17
56

32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
1 51

52
53
54
55
56
57
58
59
60

3
12
17
27
27
37
27
27
27
3
6
2
26
3
23

61
62
63
64
65
66
67
68
69

28
60
78
2

70
71
72
73
74
75
76

2

77
78
79
80
81
82

11
16
16
5
12
8
18
2
11
2
11

1 83
3
17
6
20
6
20
6
20

Figure 10.16 Time‐phased product structure for Open Box with customizable items highlighted

Table 10.18 and Table 10.19 compile the supply lead time and sort them in
consecutive order. The ‘generic with options’ items of the Open Box are indicated
with grey shade.
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Table 10.18 Supply lead time compilation for Open Box, ‘generic with options’ highlighted

Lead time
19
[time units]
Item ID
1
2
11
31
78

18

17

15

14

13

12

10

9

8

7

6

43
44
48
49
54
55
85

17 19
21 23
25 27
34 72
73 93
95 97

8

7
14
15

3
4
6
9
53
75

29
71
80
82

10

35
76

5

42
47
62
86
88
90

45
74

Driver

Forecast

Option

4

3

2

16 18 13
20 22 51
24 26 83
28 30
32 63
70 77
79 81
92 94
96
Customer order
62
61
65
84

Table 10.19 Supply lead time compilation for Open Box, with regard to CODP (cont.)

Lead time
83
[time units]
Item ID
41

79

65

61

57

53

38

32

29

28

27

26

24

22

69

40

68

50

33

57

39

12
67

56
58
59
60

64

36
46

66

37 87 89
38 91

Driver

21

Forecast

The level of customization for the unique items are ‘generic with options’, see Table
10.20.
Table 10.20 Classification according to level of customization for Open Box items

Customization
Item ID

CG
All that is not
generic with
options

Generic with options
8, 28, 29, 30, 31, 32, 35, 36, 39, 41,
42, 45, 46, 47, 50, 67, 70, 74, 75, 79,
80, 81, 82, 83, 84, 85

CU
All items
can be
unique

COU

10.2.5 Step 5: Differentiate make from buy items
The items in the Open Box are either make or buy items. In Table 10.21 all make
items are complied. As can be seen, all make items except item 35 have a supply lead
time shorter than 8 time units, but all supply lead times are shorter than 12 time
units.

260

CHAPTER 10 – APPLICATIONS OF THE CUSTOMER DRIVEN PURCHASING METHOD
Table 10.21 “Make” items in the Open Box

Item ID

Item name

Supplier

Open Box
13
16
18
20
22
24
26
28
30
32
35
45
47
51
52
61
63
65
70
74
77
79
81
83
84
86
88
90
92
94
96

OPEN BOX
Cable
Cable
Cable
Cable
Cable
Cable
Cable
Wrapping
Type label
Body
Perforated cover plate
Diffuser
Inner end‐part White
Suspension kit
Suspension kit
Plinth sheet metal
Balance
Up‐light reflector
End‐part with spring
Outer end‐part black
Identification label
Identification disc
Identification disc
Enameled louver
Enameled louver
Lateral cross blade
End reflector
Side reflector
Cable
Cable
Cable

Internal
Internal
Internal
Internal
Internal
Internal
Internal
Internal
Internal
Internal
Internal
Internal
Internal
Internal
Internal
Internal
Internal
Internal
Internal
Internal
Internal
Internal
Internal
Internal
Internal
Internal
Internal
Internal
Internal
Internal
Internal

Internal

Internal (I)
lead time
[time units]
1
1
2
2
2
2
2
2
2
2
2
6
3
4
1
2
3
2
3
2
3
2
2
2
1
2
3
3
3
2
2
2

Supply (S)
lead time
[time units]
1
2
3
3
3
3
3
3
3
3
3
9
6
7
2
4
4
3
4
3
6
3
3
3
2
4
7
7
7
3
3
3

10.2.6 Step 6: Analyze items in the customization-perspective
framework
Not yet applied

10.2.7 Step 7: Analyze items in the certainty-customization framework
For Fagerhult, a generic certainty‐customization framework can be created, see
Figure 10.17.
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Figure 10.17 General certainty‐customization framework for Fagerhult

In Figure 10.18 the specific certainty‐customization framework for items in Open
Box is pictured.

Figure 10.18 Certainty‐customization framework for items in Open Box

Forecast-driven – customer (order) unique items
None

Customer-order-driven – customer (order) unique items
None

Forecast-driven – customer-generic items
All purchased items except item 5, 42, and 62 are forecast‐driven.
Customer-order-driven – customer-generic items

Item 5, 42, and 62 are customer‐order‐driven. Item 10, 29, 71, 76, 80, and 82 have a
supply lead time over 8 time units but less than 12 time units and are thus stated
separately since they have the “option” to be customer‐order‐driven.

10.2.8 Step 8: Analyze items in the CAP matrix
Not yet applied

10.2.9 Step 9: Select supplier relationships to analyze
In this selection the suppliers with exceptionally long lead time is selected. Also, the
fact whether a supplier is supplying an ‘option’ is taken into consideration. However,
after consulting Fagerhult, the value of the item was also included as a determinant
since they did not feel the need to investigate suppliers of forecast‐driven –
customer‐generic items that are easy to keep in inventory. In Table 10.22 the three
262

CHAPTER 10 – APPLICATIONS OF THE CUSTOMER DRIVEN PURCHASING METHOD
selected suppliers; Q, M, and X are indicated with grey shading. ‘Generic with option’
items are still indicated with red shading.
Table 10.22 Fagerhult’s supplier selection

Item ID
42
62
5
10

3
4
6
9

7
14
15
8

1
2
11

Item Name

Upper profile White
Sheet metal
Cable tie
76
Outer end‐part
Wire clip
29
Label
71
Plastic bag
80
Label
82
Label
Terminal block
Pipes
End‐support
Carton
53
Plastic bag
75
Powder coating Black
Cardboard
Screw
Screw
Luminaire
17
Wire (All items)
34
Screw
72
End‐part spring
73
Screw
43
Powder coating White (44,48,49)
54
Ceiling bracket
55
Cap
85
Spring
De‐charge
Nipple
Plastic sock
31
Label
78
Label
87 Sheet metal (87,89,91)
37
Powder coating White (38)
66
Sheet metal Band
36
Sheet metal strip
46
Diffuser plate
64
Flat bar iron galvanized
56
Suspension ceiling plate
58
Ceiling plate
59
Ceiling bracket

Supplier
Q
O
C
O
H
M
I
M
M
B
B
D
G
I
P
E
K
K
F
L
K
Z
K
P
S
S
Z
A
A
I
M
M
X
P
X
O
R
V
S
S
S

Supply lead time
[time units]
7
7
8
9
10
12
12
12
12
13
13
13
13
13
13
14
14
14
15
17
17
17
17
18
18
18
18
19
19
19
19
19
21
22
24
26
26
27
28
28
28
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Item ID
60
12
67
39
57
33
50
68
40
69
41

Item Name

Supplier

Wire
Double tape
Upper side profile
Lower profile Black
Wire holder Multi
Wire joint
Inner end‐part uncoated
Powder coating Black
Powder coating Black
Profile upper side
Lower profile

U
J
Q
Q
T
N
N
P
P
Y
Q

Supply lead time
[time units]
28
29
29
32
38
53
57
61
65
79
83

10.2.10
Step 10: Analyze supplier relation in the Interaction
Framework
Not yet applied for this product

10.2.11

Step 11: Analyze controllability in the supplier interface

Not yet applied

10.2.12

Step 12: Implement customer-driven purchasing

Not yet applied
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10.3 Parker Hannifin AB
At Parker, the CDP method has been applied to hydraulic motors within two out of
the three production lines.

10.3.1 Step 1: Identify product structure and BOM

A hydraulic motor in the fixed product line and within the product family F12, at
Parker called series F12, will be used to exemplify the steps in the CDP method.
Product family F12 constitutes 30 % of the total manufacturing volume in the fixed
product line and the fixed product line constitutes 50 % of the sales volume.
Approximately 200 F12 motors are manufactured every day, and an average order is
for just under 5 motors.
Within this series, the customer can choose from a fixed set of nine frame sizes, i.e.
F12‐30 to F12‐250 To provide a sense for the product, it can be mentioned that a
F12‐30 weighs 12kg and a F12‐250 weights 77kg. (The index number is indicating
the displacement, ranging from 30 to 250cm3/rev). The basic customizations (built
out of ‘generic with options’) regards the displacement (9 alternatives) the function
(5 alternatives21) the main ports (3 alternatives), the mounting flange (4
alternatives), the shaft seal (2 alternatives) and the shaft (13 alternatives). In
addition, 4 options can be selected (for example, prepared for speed sensor).
Furthermore, some items can be made customer‐order‐unique. However, out of
these numerous alternatives, Parker has identified 10 combinations that satisfy 90 %
of all orders.
Since the size of the product (F12‐30, F12‐40 etc.) does not affect the supplier base,
no distinction is made between the different products within the product family. The
product is hence referred to with the name of the product family ‘F12’. Figure 10.19
provides two illustrations of F12.

Figure 10.19 The fixed hydraulic motor F12

In Figure 10.20, the product structure for F12 is depicted, and in Table 10.23 the
indented BOM for F12 is presented.
21

In total, some alternatives are only available for some sizes.
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Figure 10.20 The product structure for the fixed hydraulic motor F12

The numbers in Figure 10.20 and Table 10.23 have no resemblance to the actual item
numbers, but are here merely used as an identification number to refer to,
throughout this example.
Table 10.23 Indented BOM for F12

Item ID
F12
1
8
9
10
11
12
2

3

Item 2
13

14
15
16
17
18
4

5
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Item name
Hydraulic pump
Item 1
Barrel support
Tension pin
Socket head cap
O‐ring
Castings

Castings
Item 3
O‐ring
Retaining ring
Locking washer
Plug
Castings
Item 4

19
20

Guide pin
Castings
Item 5

Supplier
Internal
Internal
A
Cons*
B
Cons
Ca
Cb
Internal
Da
Db
E
Internal
Fa
Fb
Cons
G
Cons
H
Ca
Cb
Internal
Fa
I
J
Internal

Country of origin

Distance

Denmark
UK

397km**
1874km

Sweden
Sweden

1000km
300km

Sweden
Sweden

77,4km
29,6km

Denmark
UK
Sweden

CHAPTER 10 – APPLICATIONS OF THE CUSTOMER DRIVEN PURCHASING METHOD
Item ID
Item name
Supplier
Country of origin
21
Retaining ring
Cons
22
Castings
K
6
Item 6
Internal
23
Piston ring
L
24
Castings
M
7
Item 7
Internal
25
Castings
N
26
Screw
Cons
27
Conic roller bearing O
28
Conic roller bearing P
29
Identity disc
Cons
30
Rivet
Cons
* Item in consignment/VMI inventory
** All distances are according to Google Maps, retrieved 2011‐08‐24

Distance

The items in consignment inventory (item 9, 11, 14, 16, 21, 26, 29 and 30) are
excluded from further supplier‐relationship analyses in this example, due to the lack
of information about their external lead time or supply lead time.

10.3.2 Step 2: Identify supply lead time for each item

For Parker, the most relevant time unit to use is days, however, for discretion, all
actual numbers are normalized and henceforth referred to as “time units”.

Since Parker uses Every Part Every interval (EPEx) for their planning, the EPEx‐
interval adds information to the analysis. Thus, a column for The EPEx‐interval is
included in Table 10.24. The EPEx represents the interval between manufacturing is
initiated, while the internal lead time represents the manufacturing time. Hence, if a
batch was just initiated in manufacturing, the EPEx‐interval indicates the number of
time units until manufacturing will be initiated again. Refer to Section 9.3 for a
definition of EPEx‐interval.
The supply lead time is calculated by adding up the supply lead time for the parent
item and the maximum of external lead time and EPEx‐interval (see example in
brackets in Table 10.24).
Table 10.24 Supply lead time for F12

Item ID

Item name

F12
1
8
9
10
11
12
2

Hydraulic motor
Item 1
Barrel support
Tension pin
Socket head cap
O‐ring
Castings
Item 2

External (E) Internal (I)
lead time
lead time
[time units] [time
units]
0
0
0
45
Cons*
25
Cons
45‐80
10
10

EPEx‐
interval
[time
units}
20
15

15

Supply
lead time
[time units]
20
(assembly)
35
(=20+15)
80
(=20+15+9)
35
(=35+0)
60
(=35+25)
60
(=60+0)
80‐115 (=35+45/35+80)
35
(=20+15)
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Item ID

3

4

5

6

7

13
14
15
16
17
18
19
20
21
22
23
24

25
26
27
28
29
30

Item name

Castings
Item 3
O‐ring
Retaining ring
Locking washer
Plug
Castings
Item 4
Guide pin
Castings
Item 5
Retaining ring
Castings
Item 6
Piston ring
Castings
Item 7
Castings
Screw
Conic roller bearing
Conic roller bearing
Identity disc
Rivet

External (E) Internal (I)
lead time
lead time
[time units] [time
units]
45
10
10
Cons
45
Cons
25
45‐80
35‐45
35
45
5‐10
15
15
Cons
45
15
15
80
45
15
15
45
Cons
45
45
Cons
Cons

EPEx‐
interval
[time
units}
15

55

20

25

25

Supply
lead time
[time units]
80
35
35
80
35
60
80‐115
75
120
80‐85
40
40
85
45
125
90
45
90
20
65
65
20
20

(=20+15)

(=20+55)

(=20+20)

(=20+25)

(=20+25)
(=20+0)

For all items in the F12, an assembly lead time of 20 time units, corresponding to the
EPEx‐interval for F12 is included. The items in consignment inventory (item 9, 11,
14, 16, 21, 26, 29 and 30) are regarded as having a supply lead time of zero (0).

A time‐phased product structure where the supply lead time for F12 is depicted is
found in Figure 10.21. No distinction is made between internal/external lead time at
this point. The numbers on the lines in the figure correspond to the item ID. For item
12, 18 and 20 there are two alternative suppliers with different supply lead times.
This is indicated in Figure 10.21 with 12a and 12b, 18a and 18b. However, for item
20 only S=10 is illustrated.
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8

10

11
12a

12b

14
15

3

17

18a

18b

1

13

2

19

4

20
22
23

5
6

24

125 units

F12

25

7
27, 28

130 units

75

100

25

50

0

Figure 10.21 Time‐phased product structure with the supply lead time for F12

The longest leg in the time‐phased product map represents the longest lead time and
hence S, in this case 125 time units. The last twenty time units, indicated with F12 in
Figure 10.21 represent the time needed for assembling the sub‐assemblies and the
items before shipping to customer.
In Table 10.25 below, all items (except consignment items) are sorted in consecutive
order, according to their supply lead time. This sorting gives an indication of what
supply lead times, and hence what suppler interfaces, to focus on further on in this
method.

Table 10.25 Supply lead time compilation for F12

Lead time
Item ID

125
23

120
19

115
12b
18b

90
24
25

85
20b
22

80
8
12a
13
15
18a
20a

75
4

65
27
28

60
10
17

45
6
7

40
5

35
1
2
3

20
F12
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10.3.3 Step 3: Differentiate forecast from customer-order-driven items
Parker’s delivery performance is measured against the requested demand lead time
from the customer. The requested demand lead time for the product line Fixed
motors, where F12 is included, varies from 350 time units to 10 time units. Parker is
hence experiencing a CODZ. The majority (51.4 %) of all customers require delivery
in less than 150 time units (see the red line in Figure 10.22, representing the
cumulative demand). The demand lead time interval 105‐150 time units has the
highest occurrence, 21.3 % of all orders are placed in this interval (see the blue
columns in Figure 10.22, representing the discrete demand).

Figure 10.22 Percentage of orders known in time units before delivery for Fixed motors (F12
included)

When the known demand is put in relation to the relevant supply lead times,
presented in Table 10.25, when the item with longest supply lead time, item 23,
needs to be ordered, only 31.1 % of all demand is certain. See Table 10.26.
Table 10.26 Percentage of known orders for F12, in time units before delivery

Time unit 125 120 115 90
Certainty
31.1 %

85
80 75
51.4 %

65
66.6 %

60 45

40 35
20
79.6 %
90. 4 %

0
100 %

Even more interestingly, only 90.4 % of all orders are received 20 time units before
delivery – when the assembly is initiated. Parker explains that this manufacturing
situation can be managed by expediting, rescheduling, lead time compression, and
safety stock. Also, due to the fact that 90 % of all orders are customer‐generic, see
Section 10.3.1.
Since Parker is experiencing a customer order decoupling zone (CODZ) a fictitious
CODP need to be determined. According to Parker, they consider 15 time units before
delivery as the initiation of the customer order decoupling zone. Accordingly, the
CODZ ranges between 15 time units to 20 time units (when assembly is initiated). In
Section5.3.4 the CODP is placed at the end of the CODZ and the CODP for F12 would
hence be at 20 time units. However, it can also be argued that the start of the CODZ
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can be used as a CODP, since that point indicates the start of when something is
known about the customer order. In this example the fictitious CODP will be placed
at 15 time units in the following steps of the CDP method, see Figure 10.23, based on
the 80/20‐rule (the majority of orders have arrived).

Figure 10.23 Time‐phased product structure with CODP for F12

All items to the left of the CODP in Figure 10.23 need to be ordered based of forecast
while all items to the right of the CODP can be ordered based on customer order. This
is compiled in Table 10.27
Table 10.27 Supply lead time compilation for F12, with regard to the CODP

Lead time
Item ID

Driver

125
23

120
19

115
12b
18b

90
24
25

Forecast

85
20b
22

80
8
12a
13
15
18a
20a

75
4

65
27
28

60
10
17

45
6
7

40
5

35
1
2
3

20
F12

Customer order
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10.3.4 Step 4: Differentiate generic from unique items
In the F12, all iron castings come in a number of options. The casting options can
then be manufactured into a number of options of the sub‐assemblies (in this
example, item 1, 2, 3, 4, 5, 6, and 7). The pre‐determined options are seen as
alternatives and are hence ‘generic with options’. However, some of the sub‐
assemblies (item 1, 2, 3, and 4) can also be unique. In Figure 10.24 the sub‐
assemblies are at the second level in the product structure. Unique items are
highlighted in red and castings are highlighted in blue.

Figure 10.24 Product structure for F12, unique items and castings highlighted

In addition to the casted items, also item 5, 6, and 7 are ‘generic with options’. Items
1, 2, 3, and 4 also come in a set of options, but these items can also be customer‐
unique. Item 4 can also be customer‐order‐unique. Remaining items are customer‐
generic. This is summarized in Table 10.28.
Table 10.28 Classification according to level of customization for F12 items

Item ID

CG
8 9 10 11 14 15 16 17 19 21 23
26 27 28 29 30

Generic with options
1234567
12 13 18 20 22 24 25

CU
1234

COU
4

In this example the seven sub‐assemblies of the F12, together with their casted items,
are analyzed in order to exemplify ‘generic with options’ and unique.

The time‐phased product structure with the supply lead time for F12 in Figure 10.21
is used once again. Now with customizable items (and processes, since the assembly
process creates the customization) highlighted with a thicker red line in the diagram,
see Figure 10.25.
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Figure 10.25 Time‐phased product structure for F12, customizable items highlighted

Corresponding to Table 10.25, Table 10.29 compiles the supply lead time and sorts
them in consecutive order. The customizable items of F12 are indicated with red
highlighted columns and bold font.
Table 10.29 Supply lead time compilation for F12, regarding level of customization

Lead time
Item ID

Driver

125
23

120
19

115
12b
18b

90
24
25

Forecast

85
20b
22

80
8
12a
13
15
18a
20a

75
4

65
27
28

60
10
17

45
6
7

40
5

35
1
2
3

20
F12

Customer order

10.3.5 Step 5: Differentiate make from buy items
As can be seen in Table 10.23, compiled in Table 10.30, item 1, 5, 6, and 7 are solely
made by Parker. Item 3 and item 4 have a make‐or‐buy opportunity. The remaining
items (item 8‐30) are purchased items.

For the make‐items (item 1, 5, 6, and 7), the actual internal lead time is stated in the
‘internal lead time’ column in Table 10.30, while the EPEx‐interval is stated in the
same column, but in brackets.
273

A METHOD FOR CUSTOMER‐DRIVEN PURCHASING
Table 10.30 Make‐or‐buy opportunities for the sub‐assemblies in F12

Item ID

Item name

1
2

Item 1
Item 2

3

Item 3

4

Item 4

External (E)
lead time

10
10
10
10

Internal (I)
lead time
15 (15)
10 (15)

15

55
35‐75

5
6
7

Item 5
Item 6
Item 7

15 (20)
15 (25)
15 (25)

Supplier

% make

Internal
Internal
Da
Db
Internal
Fb
Fa
Internal
Fa
Internal
Internal
Internal

100%
20%
50%
30%
40 %
30 %
30 %
50 %
50%
100%
100%
100%

For item 3, also the customer‐order‐unique items are being outsourced. The supplier
Fb is mainly used as a capacity leveler on item 3, and the main part of the
manufacturing volume is insourced. For item 4, both customer‐unique and customer‐
order‐unique items are outsourced.

For a better understanding, the average order size or product range could give an
indication of whether customer‐order‐driven items mainly are insourced or
outsourced.

10.3.6 Step 6: Analyze items in the customization-perspective
framework

Parker´s view of level of customization is stated in Step 4 and used here. A deeper
analysis of the supplier actor perspective reveals that there is a discrepancy between
Parker’s perspective and the supplier’s perspective in some cases (i.e. item 4, item
11, and item 14), see Figure 10.8.

Supplier Actor perspective

Parker perspective

CG

CU

4

CoU

CU

4, 11
8, 9, 10, 12, 13, 15, 16,

CG 17, 18, 19, 20, 21, 22, 23,

2, 3, 4

14

24, 25, 26, 27, 28 29, 30

Figure 10.26 Customization‐perspective framework for F12
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Furthermore, item 4 and 11 are found in a counter‐logic scenario (2;1) in the
framework. These items thus need to be taken into consideration in Step 9.

10.3.7 Step 7: Analyze items in the certainty-customization framework

Since Parker is experiencing a customer order decoupling zone (CODZ) a fictitious
CODP was placed at 15 time units. Item 1‐7 and item 10, 17, 27, and 28 have a supply
lead time that is equal to or shorter than 15 time units and are hence considered as
customer‐order‐driven. However, item 1, 5, 6, and 7 are pure make‐items (see
Section 10.3.5) and do not involve any supplier interface. These items are thus
excluded from this step.

Item 2, 3, and 4 are, according to Section 10.3.4 unique, the remaining items
customer generic. When mapped into the certainty‐customization framework, the
resulting matrix can be found in Figure 10.27. Actually, since item 2, 3, and 4 are
‘generic with options’ items that can be unique, it would improve the analysis to
analyze item xgeneric and item xunique, separately. Perhaps their prerequisites are so
different they should benefit from being sourced from different suppliers?

Figure 10.27 Purchased items in F12 analyzed in the certainty‐customization framework

Forecast-driven – customer (order) unique items
No items are found in this quadrant. However, this is due to an active work to reduce
the external lead time for item 4 (now with a supply lead time of 15 time units).
Customer-order-driven – customer (order) unique items

Items 2‐4 are unique, and initiated after the customer order is received. Accordingly,
items 2, 3, and 4 should be analyzed in a CAP matrix with responsiveness focus, see
Section 6.1.1. Since Items 3 and 4 have a make‐or‐buy opportunity, it needs to be
clarified whether the customizations are “always make”, “always buy” or a mix (i.e.
whether the supplier for these items produces customer‐generic or unique items).
Customer-order-driven – customer-generic items

Items 10, 17, 27, and 28 are customer‐generic items, needed after the customer order
decoupling point. Thus, for these items there is an option to either source them as
forecast‐driven items with efficient purchasing or customer‐order‐driven with focus
on responsiveness.
A further analysis of the sourcing prerequisites for these items is thus needed.
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Forecast-driven – customer-generic items
Items 9, 11, 14, 16, 21, 26, 29 and 30 are now in consignment inventory. Since they
are assumed to have supply lead time = 0, they might have been placed in this
category by mistake. Thus, in order to determine whether these items are
appropriate for consignment, they should be included in a complete analysis.
The remaining items are suitable for analyzing in a CAP matrix with efficiency focus,
(i.e. the original Kraljic matrix, see Section 4.6.1), see Figure 10.28.

10.3.8 Step 8: Analyze items in the CAP matrix

The forecast‐driven – customer‐generic items not in consignment inventory are now
analyzed in a CAP matrix with efficiency focus, see Figure 10.28.

Figure 10.28 CAP matrix with efficiency focus for Parker’s FD‐CG‐items

In Table 10.31, the items in Figure 10.28 are listed according to S:D‐ratio. Since the
items in consignation inventory is assumed to have lead time 0, their S:D‐rator is less
than one, i.e. they are not forecast‐driven. What is interesting to note is that item 21,
an item classified as strategic is kept in consignment inventory, while all other items
in consignment are regarded as having low supply risk. The items with high S:D‐ratio
are found both in the bottleneck and the strategic class, while the items with an S:D‐
ratio just over 1 all are strategic. This could be due to the fact that Parker have
focused on reducing the lead time for strategic items but not for bottleneck items.
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Table 10.31 The S:D‐ratio of FD‐CG‐items in F12

Item ID
26
29
30
9
11
16
14
21
8
13
15
20
22
24
25
12

Classification
Leverage
Leverage
Leverage
Non‐critical
Non‐critical
Non‐critical
Non‐critical
Strategic
Strategic
Strategic
Strategic
Strategic
Strategic
Bottleneck
Strategic
Strategic

18

Bottleneck

19
23

Strategic
Bottleneck

Supplier
Cons
Cons
Cons
Cons
Cons
Cons
Cons
Cons
A
E
G
J
K
M
N
Ca
Cb
Ca
Cb
I
L

S:D‐ratio
<1
<1
<1
<1
<1
<1
<1
<1
1,06
1,06
1,06
1,06
1,13
1,2
1,2
1,53
1,06
1,53
1,06
1,6
1,66

In Table 10.31, items worth extra attention are indicated with red text.

10.3.9 Step 9: Select supplier relationships to analyze

In the Parker example, the ‘CoD‐CoU’ items 2, 3, and 4 are supplied by supplier Da, Fb
and Fa. These suppliers are hence selected for further analysis

The FD‐CG items 12, 18, and 23 are all “bottleneck items” according to Figure 10.28.
They also have exceptionally long lead times. The items are supplied by are supplied
by Ca, Cb and L. These suppliers are hence selected and classified as FD‐CGTime. Item
19 is classified as strategic and with a long lead time. Supplier I for Item 19 is hence
selected and classified as FD‐CGStrategic.
The resulting list of compiled suppliers to analyze further will hence look like Table
10.32.
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Table 10.32 Parker’s supplier selection

Item ID
2

S:D‐ratio
0.46

3

0.46

4
12

1
1.06‐1.53

18

1.06‐1.53

19
23

1.6
1.66

Classification Supplier
CoD‐CoU
Da
Db
CoD‐CoU
Fb
Fa
CoD‐CoU
Fa
FD‐CGTime
Ca
Cb
FD‐CGTime
Ca
Cb
FD‐CGStrategic
I
FD‐CGTime
L

Other items by this supplier

Item 4
Item 3
Item 18
Item 18
Item 12
Item 12

The suppliers Fb and Fa, representing suppliers of CoD‐CoU items and the suppliers
Ca and Cb, representing suppliers of FD‐CGTime items will be used as an example
henceforth in the CAP‐method.

10.3.10
Step 10: Analyze supplier relation in the Interaction
Framework

This example involves the four suppliers, Ca, Cb, Fa and Fb, previously selected,
supplying item 3, 4, 12, and 18. In Table 10.33, information regarding these suppliers
is compiled. The first 5 rows could be generic for any actor, while the last five rows
list things that Parker have stated important to consider in a supplier relationship.
Table 10.33 Comparison of the four selected suppliers for Parker

Supplier
Item ID
Certainty‐ Customization
Item lead time [units]
Total supply lead time
Manuf. based on forecast*
Batch quantity
Safety stock
Call‐off method
Delivery efficiency
Continuous improvements
*

Ca
12, 18
FD‐CG
80
115
69 %
High
High
MRP
70 %
No initiative

Cb
12, 18
FD‐CG
45
80
49 %
High
High
MRP
95 %
No initiative

Fb
3
CoD‐CoU
10
30
10 %
Medium
Low
Kanban
98 %
High interaction

Fa
3
5‐10
25‐30
10 %

CoD‐CoU

4

35‐45
55‐65
33.4 %
Medium
Low
Kanban, EDI
92 %
High interaction

The forecast are approximate numbers, based on Table 10.26

Due to their similarities (same circumstantial factors), Ca and Cb could be analyzed
and compared together in the same adapted Interaction Framework (FD‐CG) while
Fb and Fa can be analyzed and compared together in another adapted Interaction
Framework with another set off circumstantial factors.
However, first the Intermediate Interaction Framework for Parker has to be
developed.
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1. Actor generic factors AGF
The set of AGF’s used by Parker are found in Table 10.34. This set is fictitious and
selected by the author of this dissertation as an example.

C
C
D
D
D
D
D
I
P
R
R
R
R
S
S

Actor generic/specific
AGF
AGF
AGF
AGF
AGF
AGF
AGF
AGF
AGF
AGF
AGF
AGF
AGF
AGF
AGF

Certainty F/C
Customization G/U
Controllability M/B
Classified

Category

Table 10.34 Actor Generic Factors for Parker

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Factor

Explanation

Competitors, number of
Customers, number of
Delivery frequency
Delivery frequency
Demand volume
Distance to customer
Product life‐cycle stage
Competence internal
Throughput time
Communication
Competitive relations
Historical activities
Importance of relation
Manufacturing strategy
Throughput time

available on market
available
intervals
length of interval
trend, life‐cycle
in kilometers
for handling relation
standard for this product
technological tools available
other relations
past
relative supplier
at supplier
at supplier

scale 1 2 3 4 5 6 7 scale
few
many
few
many
even
uneven
short
long
increasing
decreasing
number
before/after
mature
low
high
number
primitive
advanced
few/weak
many/strong
negative
positive
equal
unequal
MTS
ETO
number

As can be seen, Actor Generic Factors can be found under the categories, Context (C),
Demand (D), Internal organization (I), Product (P), Relation (R), and Supplier (S).
2. Actor specific factors (ASF)

The ASF’s are in this example selected based on an assumption of how Parker would
select factors. The set is thus fictitious and reflects the author’s assumptions of
Parker.
Two Internal organization (I) factors are included as ASF’s: ‘Forecast – quality’ and
‘Resources available’. These two factors are included to shed light on the internal
forecast‐quality’s effect on supplier performance and due to the temporarily limited
resources in the purchasing department.

Three Relational (R) factors are considered specifically important ‘Continuous
improvements’, ‘Previous experience’, and ‘Strategic importance of relation’.

The six factors regarding Supplier (S) emits from three sources. The factor
‘Compliance’ are the first factor listed under ‘Supplier code of conduct’ in Parkers
‘Supplier Quality Requirements Manual’ found online (Parker Hannifin, 2012d).
Based on the information in Table 10.33, the three S‐categorized factors ‘Call‐off
method’, ‘Manufacturing volume’, and ‘Safety stock’ are included. Finally, based on
Parkers pronounced Lean‐philosophy, an additional four factors are included;
‘Delivery efficiency’ and ‘Lean approach’, both under the Demand (D) and Supply (S)
categories.
279

A METHOD FOR CUSTOMER‐DRIVEN PURCHASING
The resulting set of 13 ASF’s for Parker is found in Table 10.35.

D
D

P

I
I
R
R
R
S
S
S
S
S
S

P

P
P
P
P
P
P
P
P
P
P
P

C

Controllability M/B

Classified

Certainty F/C
Customization G/U

Actor generic/specific

Category

Table 10.35 Actor Specific Factors for Parker

1
1
1
1
1
1
M/B 1
1
1
1
1
1
1

Factor
Delivery efficiency
Lean approach
Forecast ‐ quality
Resources available
Continous improvements
Previous experience
Strategic importance of relation
Call‐off method
Compliance
Delivery efficiency
Lean approach
Manufacturing volume
Safety‐stock

Explanation

scale 1 2 3 4 5 6 7 scale
low
high
no
yes
level
improving
low
high
no initiative
initiative
negative
positive
low
high
manual
automatic
n/a
policy
low
high
at supplier
no
yes
minimum batch
low
high
raw material or finished goodsfinished goods
raw material

required
at customer
internal
for handling relation
initiated by supplier
past

3. Create Intermediate Interaction Framework.
The intermediate adapted Interaction Framework can be found in Table 10.36. All
factors are sorted first by their categorization, then in alphabetic order. The ASF’s are
indicated with a ‘P’ for Parker.
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C AGF
C AGF

D

P

D
D
D
D

AGF
AGF
AGF
AGF

D

P

D
I
I
I
P
R
R
R
R
R
R
R
S
S
S
S
S
S
S
S

AGF
AGF
P
P
AGF
AGF
AGF
P
AGF
AGF
P
P
P
P
P
P
AGF
P
P
AGF

C

Classified

Controllability M/B

Certainty F/C
Customization G/U

Actor generic/specific

Category

Table 10.36 The Intermediate Interaction Framework for Parker

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
M/B 1
1
1
1
1
1
1
1
1

Factor
Competitors, number of
Customers, number of
Delivery efficiency
Delivery frequency
Delivery frequency
Demand volume
Distance to customer
Lean approach
Product life‐cycle stage
Competence internal
Forecast ‐ quality
Resources available
Throughput time
Communication
Competitive relations
Continous improvements
Historical activities
Importance of relation
Previous experience
Strategic importance of relation
Call‐off method
Compliance
Delivery efficiency
Lean approach
Manufacturing strategy
Manufacturing volume
Safety‐stock
Throughput time

Explanation

scale 1 2 3 4 5 6 7 scale
few
many
few
many
low
high
even
uneven
short
long
increasing
decreasing
number
no
yes
before/after
mature
for handling relation
low
high
internal
level
improving
for handling relation
low
high
standard for this product
number
technological tools available
primitive
advanced
other relations
few/weak
many/strong
initiated by supplier
no initiative
initiative
past
negative
positive
relative supplier
equal
unequal
past
negative
positive
low
high
manual
automatic
n/a
policy
low
high
at supplier
no
yes
at supplier
MTS
ETO
minimum batch
low
high
raw material or finished goodsfinished goods
raw material
at supplier
number
available on market
available
required
intervals
length of interval
trend, life‐cycle
in kilometers
at customer

4. Adapt to the specific situation that should be analyzed
In the Parker example, the two circumstances (FD‐CG and CoD‐CoU) should be
analyzed separately.

Item 12 and 18 are FD‐CG items that do not have a make‐or buy opportunity. The
suppliers Ca and Cb should hence be analyzed in an Adapted Interaction Framework
for the FD‐CG situation. This is found in Table 10.37.
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C AGF
C AGF

D

P

D
D
D
D
D
D
D

AGF

D

P

D
D
I
I
I
I
I
I
P
P
P
P
P
P
R
R
R
R
R
R
R
S
S
S
S
S
S
S
S
S
S
S
S
S
S

AGF

F
AGF
AGF

F
F
G
AGF
AGF

F G
F G
P

F
P

G
F
F G
F G
F G
AGF
AGF
AGF
P
AGF
AGF
P

F
P
P

G
P

F
F
P

F
AGF
P

G
AGF

F
F

Classified

Controllability M/B

Certainty F/C
Customization G/U

Actor generic/specific

Category

Table 10.37 Adapted Interaction Framework for the FD‐CG‐circumstance for Parker

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Factor
Competitors, number of
Customers, number of
Delivery efficiency
Delivery frequency
Delivery frequency
Demand certainty
Demand volume
Distance to customer
Forecast ‐ error
Forecast ‐ horizon
Lean approach
Order winner
Product life‐cycle stage
Competence internal
Forecast ‐ error
Forecast ‐ horizon
Forecast ‐ quality
Inventory
Resources available
Items, commonality of
Monetary density
Profit impact
Profit impact
Storage risk
Throughput time
Communication
Competitive relations
Continous improvements
Historical activities
Importance of relation
Previous experience
Transparancy
Call‐off method
Compliance
Cost efficiency
Delivery efficiency
Delivery precision
Inventory strategy
Lean approach
Logistics complexity
Manufacturing strategy
Manufacturing volume
Order winner
Throughput time
Transparency
Transparency

Explanation

scale 1 2 3 4 5 6 7 scale
few
many
few
many
low
high
even
uneven
short
long
low
high
increasing
decreasing
number
low
high
short
long
at customer
no
yes
less important
important
cost
before/after
mature
for handling relation
low
high
internal
low
high
internal
short
long
internal
level
improving
carrying cost
low
high
for handling relation
low
high
in product
common
unique
low
high
high supply risk
bottleneck
strategic
low supply risk
non‐critical
leverage
none
high
standard for this product
number
technological tools available
primitive
advanced
other relations
few/weak
many/strong
initiated by supplier
no initiative
initiative
past
negative
positive
relative supplier
equal
unequal
past
negative
positive
current, with supplier
low
high
manual
automatic
n/a
policy
low
high
low
high
low
high
at supplier
none
inventory
at supplier
no
yes
distance, route, communicatio
low
high
at supplier
MTS
ETO
minimum batch
low
high
cost
not supported
supported
at supplier
number
technology
none
available
willingness
low
high
available on market
available
required
intervals
length of interval
forecast or customer‐order
trend, life‐cycle
in kilometers

Item 3 and 4 are CoD‐CoU items, and both can be either made or purchased. Since
there is a make‐or‐buy opportunity, the CoD‐CoU‐circumstance is extended to the
CoD‐CoU‐M‐circumstance. The resulting Adapted Interaction Framework, relevant
for analyzing Parker’s relations with Fb and Fa, is found in Table 10.38, continued in
Table 10.39.
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C
C AGF
C AGF
C
C
C
D
C

D

P

D
D
D
D
D
D
D

AGF

D

P

D
D
D
D
D

M

M
M
M

AGF

U
AGF
AGF

C U
U
U
U
U
U
U

D
D
U
D AGF
D
U
D
C
I
I
I
I AGF
I
I P
I
I
I
I P
I
P
C U
P
C U
P
C U
P
P
U
P
P
U
P
U
P
U
P
U
P
P
P
U
P
U
P
U
P
C
P
P
C U
P AGF
P

M

M
M
M
M
M
M
M
M

M
M
M

M
M

M

M

Classified

Controllability M/B

Certainty F/C
Customization G/U

Actor generic/specific

Category

Table 10.38 Adapted Interaction Framework for the CoD‐CoU‐M‐circumstance for Parker

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Factor

Explanation

Competitive demand
Competitors, number of
Customers, number of
Monopoly/oligopoly conditions
Suppliers, number of
Supply market complexity
Cost of non‐delivery
Delivery efficiency
Delivery frequency
Delivery frequency
Demand volatility
Demand volume
Distance to customer
Flexibility
Innovativeness
Lean approach
Order winner
Order winner
Order winner
Product changes
Product changes required

on market
available on market
available

scale 1 2 3 4 5 6 7 scale
low
high
few
many
few
many
competition
monolpoly
available. Affects supply risk
few
many
low
high
to customer
low
high
required
low
high
intervals
even
uneven
length of interval
short
long
low
high
trend, life‐cycle
increasing
decreasing
in kilometers
number
customer need for
low
high
requirements
low
high
at customer
no
yes
design
less important
important
flexibility
less important
important
delivery
less important
important
minor
major
frequency of
seldom
often
Product criticality
low
high
Product introduction
rate of new product introductio
seldom
often
Product life‐cycle stage
before/after
mature
Product mix range
narrow
wide
Schedule changes
frequency of
seldom
often
Capacity buffer
own
low
high
Capacity change
Incremental or in steps, own
incremental
steps
Capital investment
internally
low
high
Competence internal
for handling relation
low
high
Entry barriers
low
high
Forecast ‐ quality
internal
level
improving
Internal capacity
scarce
redundance
Manufacturing layout
general
dedicated
Manufacturing strategy
internal
make
buy
Resources available
for handling relation
low
high
Throughput time
Internal, in relation to supplier
low
high
Development risk, complexity
product development risk
low
high
Development risk, importance product development risk
low
high
Development risk, newness
product development risk
low
high
Process/product interdependence
common
special
Product complexity
to understand and use
easy
difficult
Product demand
volatility
level
volatile
Product design
generic
modular
Product design
product attribute
standard
changing
Product design characteristics generic ‐ unique
standard
customized
Product innovativeness
in relaton to a functional produ
low
high
Product life‐cycle length
long
short
Product life‐cycle stage
physical
mature
intro/decline
Product style
product attribute
standard
changing
Product uniqueness
low
high
Product variety
narrow
wide
Service included, share of
important in first life‐cycle stag
none
high
Sub‐systems interdependence linkage between
none
many
Technology novelty
low
high
Throughput time
standard for this product
number
Value profile
where is the value added?
internal
external
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R
R
R
R
R
R
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S

AGF
AGF
P
AGF
AGF
P
P
P
P

C
M
C
U
U
U
U
C
P
AGF
P

U
U
U
U
U
U
U
U
P

C
C
U
U
U
C

AGF

10.3.11

Classified

Controllability M/B

Certainty F/C
Customization G/U

Actor generic/specific

Category

Table 10.39 Adapted Interaction Framework for the CoD‐CoU‐M‐circumstance for Parker
(cont.) Categories R and S

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Factor
Communication
Competitive relations
Continous improvements
Historical activities
Importance of relation
Previous experience
Call‐off method
Compliance
Delivery efficiency
Delivery speed
Entry barriers
Flexibility ‐ Changeover
Flexibility ‐ Material
Flexibility ‐ Modification
Flexibility ‐ Product mix
Flexibility ‐ Rerouting
Flexibility ‐ Sequencing
Lean approach
Manufacturing strategy
Manufacturing volume
Material substitution
Material substitution
Order winner
Order winner
Order winner
Process flexibility
Product change
Product mix range
Responsiveness
Safety‐stock
Service included
Service offers
Supplier product uniqueness
Supply lead time
Throughput time

Explanation

scale 1 2 3 4 5 6 7 scale
primitive
advanced
few/weak
many/strong
no initiative
initiative
negative
positive
equal
unequal
negative
positive
manual
automatic
n/a
policy
low
high
relative other suppliers
low
high
Supply market
low
high
responsiveness
low
high
at supplier
low
high
low
high
narrow
wide
own need for
seldom
often
own need for
seldom
often
at supplier
no
yes
at supplier
MTS
ETO
minimum batch
low
high
low
high
pace of. complexity of supply m
to improve product
no
initiative
design
not supported
supported
flexibility
not supported
supported
delivery
not supported
supported
flexible
inflexible
ability to cope with
low
high
supplier offer
narrow
wide
low
high
raw material or finished goodsfinished goods
raw material
share of
none
high
none
included
patents etc.
low
high
length of
increasing
decreasing
at supplier
number
technological tools available
other relations
initiated by supplier
past
relative supplier
past

Step 11: Analyze controllability in the supplier interface

Not yet applied

10.3.12

Step 12: Implement customer-driven purchasing

For F12 the CDP method helped to identify the items that interrupted the customer
order process. It also helped Parker to identify a more optimal demand lead time that
they now recommend their customers. The order fulfillment process now has less
interferences and the delivery precision has increased from 83 % to 92 %. For
selected items, the restricted equity has been decreased to 50 % and the capacity
utilization of the own production and at the selected supplier(s) has increased.
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Generally for Parker the implementation of the CDP method has led to increased
communication across functions and increased focus on establishing supplier
relationships based on relevant order winner.
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10.4 Siemens Industrial Turbomachinery AB
At Siemens the CDP method has been applied to the gas turbines. The CDP method
has so far been applied for the rotor and the combustion chamber within the Core of
the gas turbine.

10.4.1 Step 1: Identify product structure and BOM

In this section, a rotor within the gas turbine is used as an example for Siemens. In
Figure 10.29, the rotor is indicated with a red square.

Figure 10.29 A gas turbine rotor from Siemens

The rotor is part of the core of the gas turbine. The Core turbine is called the SGT‐
800, thus the rotor will be referred to as Rotor‐800. In Figure 10.30 the product
structure for the rotor is depicted and in Table 10.40 the indented BOM for the rotor
is presented.

Figure 10.30 Product structure for Rotor‐800
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Table 10.40 Indented BOM for Rotor‐800

Item ID
Rotor‐800
1
2
3
11
22
12
23
4
13
24
14
25
5
15
26
16
27
6
17
7
18
8
19
9
20
10
21

Item name
Gas turbine rotor
Compressor rotor
Turbine rotor
Turbine disc 1 assembly
Turbine disc 1 process
Turbine disc 1 material
Turbine blade 1
Turbine blade 1 material
Turbine disc 2 assembly
Turbine disc 2 process
Turbine disc 2 material
Turbine blade 2
Turbine blade 2 material
Turbine disc 3 assembly
Turbine disc 3 process
Turbine disc 3 material
Turbine blade 3
Turbine blade 3 material
Rotor tap
Rotor tap material
Fitting collar1‐2 process
Fitting collar1‐2 material
Fitting collar2‐3 process
Fitting collar2‐3 material
Sealing collar1 process
Sealing collar1 material
Sealing collar2 process
Sealing collar2 material

Supplier
Internal
Internal
Internal
Internal
Internal
SupplierX
Internal
SupplierY
Internal
Internal
SupplierX
Internal
SupplierY
Internal
Internal
SupplierX
Internal
SupplierY
Internal
SupplierX
Internal
SupplierZ
Internal
SupplierZ
Internal
SupplierZ
Internal
SupplierZ

Country of origin

France
France/US

France
France/US

France
France/US
France
Mexico
Mexico
Mexico
Mexico

10.4.2 Step 2: Identify supply lead time for each item
The most relevant time unit to use in this example is weeks, or 4 week periods, see
Table 10.41.
Table 10.41 Translation from weeks to periods

Period 1
Week 0‐4

2
5‐8

3
9‐12

4
5
6
7
8
9
10
11
13‐16 17‐20 21‐24 25‐28 29‐32 33‐36 37‐40 41‐44

Period 12
13
14
15
16
17
18
19
20
21
22
Week 45‐48 49‐52 53‐56 57‐60 61‐64 65‐68 69‐72 73‐76 77‐80 81‐84 85‐88

Due to time allotted for assembly and testing, another 16 weeks for should be added
to the supply lead time, resulting in the “total lead time”, see Table 10.42
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Table 10.42 Supply and total lead time for Rotor‐800

Item ID
Rotor‐800
1
2
3
11
22
12
23
4
13
24
14
25
5
15
26
16
27
6
17
7
18
8
19
9
20
10
21

Internal (I)
lead time
[weeks]
3
1
1
12
21
1
11
17
1
12
10
7
7
7
6
7

External (E)
lead time
[weeks]
59

52
17

52
17

52
15
52
12
12
12
12

Supply
lead time
[weeks]
3
62 (3+59)
4
5
17 (5+12)
69 (17+52)
26
43
5
16
68
22
39
5
17
69
15
30
11
63
11
23
11
23
10
22
11
23

Total
lead time
[weeks]
19
78
20
21
33
85
42
59
21
32
84
38
55
21
33
85
31
46
27
79
27
39
27
39
26
38
27
39

Total lead
time
[periods]
5
21
5
6
9
22
11
15
6
8
21
10
14
6
9
22
8
12
7
20
7
10
7
10
7
10
7
10

A time‐phased product structure with the total lead time (but not showing the 16
weeks allotted for assembly and testing) is found in Figure 10.31.
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Figure 10.31 Siemens time‐phased product structure for Rotor‐800

In Table 10.43 below, all items are sorted in consecutive order, according to their
total lead time. To increase readability, the scale omits period 16‐19.
Table 10.43 Total lead time compilation for Rotor‐800

Lead time
[period]
Item ID

22

21

20

15

14

22
26

1
24

17

23

25

13

12

11

10

9

8

7

6

5

27

12

14
18
19
20
21

11
15

13
16

6
7
8
9
10

3
4
5

Rotor
2
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10.4.3 Step 3: Differentiate forecast from customer-order-driven items
The Customer order decoupling point (CODP) at Siemens is at 51 weeks. See Figure
10.32 for a time‐phased product structure for Rotor‐800, where the CODP is
indicated.

Figure 10.32 A time‐phased product structure for Rotor‐800 with CODP

In Table 10.44 the total lead times are compiled and sorted in consecutive order. The
CODP is indicated with a solid line.
Table 10.44 Total lead time compilation for Rotor‐800, with regard to CODP

Lead time
[period]
Item ID

Driver

290

22

21

20

15

14

22
26

1
24

17

23

25

Forecast

13

12

11

10

9

8

7

6

5

27

12

14
18
19
20
21

11
15

13
16

6
7
8
9
10

3
4
5

Rotor
2

Customer order
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10.4.4 Step 4: Differentiate generic from unique items
The rotor is part of the core of the gas‐turbine and is hence not unique. However, a
number of items can be ordered and/or manufactured in different options. These
items are highlighted in red in the product structure in Figure 10.33

Figure 10.33 Product structure for Rotor‐800, items with options highlighted

The time‐phased product structure is used once again, now with options indicated
with a thicker red line, see Figure 10.34.

Figure 10.34 A time‐phased product structure for Rotor‐800 with CODP and options

In Table 10.45 the total lead times are compiled and sorted in consecutive order. The
items with options are indicated with grey shading in the columns.
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Table 10.45 Total lead time compilation for Rotor‐800, with regard to CODP and options

Lead time
[period]
Item ID

22

21

20

22
26

1
24

17

Driver

..

14

13

12

25

23

27

Forecast

11

10

9

8

7

6

5

14
18
19
20
21

11
12
15

13
16

6
7
8
9
10

3
4
5

Rotor
2

Customer order

Table 10.46 Classification according to level of customization for Rotor 800 items

level of customization
Item ID

CG
1, 6, 7, 8, 9, 10, 17, 18,
19, 20, 21, 22, 24, 26

Generic with options
2, 3, 4, 5, 11, 12, 13, 14,
15, 16, 23, 25, 27

CU

COU

As can be noted, item 25 (lead time 55 weeks) and 23 (lead time 59 weeks) has to be
ordered based on speculation.

10.4.5 Step 5: Differentiate make from buy items

Item 1 has a make/buy opportunity. Item 2‐16 are internally manufactured. Items
17‐27 are all purchased. In Figure 10.35 the purchased items are indicated with a
thick black frame in the product structure.

Figure 10.35 Product structure for Rotor‐800, items with options and purchased items
highlighted

In Table 10.47 it can be noted that all purchased items are (raw) material.
292

CHAPTER 10 – APPLICATIONS OF THE CUSTOMER DRIVEN PURCHASING METHOD
Table 10.47 Purchased items in Rotor‐800, options highlighted

Item ID
17
18
19
20
21
22
23
24
25
26
27

Item name

Supplier

Rotor tap material
Fitting collar1‐2 material
Fitting collar2‐3 material
Sealing collar1 material
Sealing collar2 material
Turbine disc 1 material
Turbine blade 1 material
Turbine disc 2 material
Turbine blade 2 material
Turbine disc 3 material
Turbine blade 3 material

SupplierX
SupplierZ
SupplierZ
SupplierZ
SupplierZ
SupplierX
SupplierY
SupplierX
SupplierY
SupplierX
SupplierY

External (E) Supply
lead time lead time
[weeks]
[weeks]
52
63
12
23
12
23
12
22
12
22
52
69 (17+52)
17
34
52
68
17
39
52
69
15
30

Total
lead time
[weeks]
82
42
42
41
41
88
53
87
58
88
49

Accordingly, in order to reduce the lead time for item 25 and 23 with 3 week and 7
weeks respectively (to have the total lead time equal to the CODP and avoid
speculation on options), there are two alternative ways. Either Siemens work with
the supplier (SupplierY to reduce the external lead time (currently 17 weeks).
However, this would imply a lead time reduction with more than 17.6 % and 41.1 %
respectively, see Table 10.48.
Table 10.48 Lead time reduction needed to get item 23 and 35 customer‐order‐driven

Item ID

Supplier
23 SupplierY
25 SupplierY

External (E)
lead time
[weeks]
17
17

Total
lead time
[weeks]
59
55

Target
lead time
reduction
7
3

% of
External lead
time
41.2 %
17.6 %

% of
Internal
lead time
16.7 %
7.9 %

10.4.6 Step 6: Analyze items in the customization-perspective
framework
Not yet applied

10.4.7 Step 7: Analyze items in the certainty-customization framework
When mapping item 17‐27 into the certainty‐customization framework, the resulting
matrix can be found in Figure 10.36.
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Figure 10.36 Purchased items analyzed in the certainty‐customization framework

Forecast-driven – customer (order) unique items
No items are found in this quadrant

Customer-order-driven – customer (order) unique items
No items are found in this quadrant

Customer-order-driven – customer-generic items
Item 18‐21 and item 27 is found in this quadrant.
Forecast-driven – customer-generic items

Item 17 and 22‐26 is found in this quadrant. These items should hence be further
analyzed in a CAP matrix regarding efficiency (Kraljic‐matrix).

10.4.8 Step 8: Analyze items in the CAP matrix

When the forecast‐driven – customer‐generic items are plotted in a CAP matrix with
efficiency impact, the result is as found in Figure 10.37.

Figure 10.37 CAP matrix with efficiency impact for items in the FD‐CG quadrant

294

CHAPTER 10 – APPLICATIONS OF THE CUSTOMER DRIVEN PURCHASING METHOD
Item 25 is hence the most strategic item, while item 23 has a high supply risk but less
efficiency impact than item 25.

10.4.9 Step 9: Select supplier relationships to analyze

The compiled list of items to analyze further can be found in Table 10.49.
Table 10.49 Siemens’ supplier selection

Item ID
17
22
23
24
25
26

S:D‐ratio
1,55
1,67
1,16
1,65
1,08
1,67

Classification
FD‐CGTime
FD‐CGTime
FD‐CGStrategic
FD‐CGTime
FD‐CGStrategic
FD‐CGTime

Supplier
SupplierX
SupplierX
SupplierY
SupplierX
SupplierY
SupplierX

Other items by this supplier
17, 22, 24, 26
17, 22, 24, 26
23, 25, 27
17, 22, 24, 26
23, 25, 27
17, 22, 24, 26

Accordingly, the relationship with SupplierX and SupplierY is to be analyzed in an
Interaction Framework adapted to the FD‐CG‐circumstance.

10.4.10
Step 10: Analyze supplier relation in the Interaction
Framework

First, Siemens intermediate Interaction Framework is developed by Siemens adding
21 ASFs (indicated with an S in Table 10.50).

Both the selected suppliers deliver forecast‐driven customer‐generic items and can
hence be analyzed in the same Interaction Framework. The resulting adapted
Interaction Framework are found in Table 10.51.
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C
C
C
C
C
C
C
D
D
D
D
D
D
D
I
I
P
P
P
R
R
R
R
R
R
R
S
S
S
S
S
S
S
S
S
S

AGF
AGF
S
S
S
S
S
AGF
AGF
AGF
AGF
AGF
S
S
AGF
S
S
S
AGF
S
AGF
AGF
AGF
AGF
S
S
S
S
S
S
AGF
S
S
S
S
AGF
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Classified

Controllability M/B

Certainty F/C
Customization G/U

Actor generic/specific

Category

Table 10.50 Intermediate Interaction Framework for Siemens

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Factor
Competitors, number of
Customers, number of
Market availability (material)
Market trend
Rules and regulations
Rules and regulations
Technology introduction
Delivery frequency
Delivery frequency
Demand volume
Distance to customer
Product life‐cycle stage
Strategic importance of purchasing
Time frame for relation
Competence internal
Resources available
Product performance
Product value of total cost
Throughput time
Bargaining power
Communication
Competitive relations
Historical activities
Importance of relation
Importance of relation, level
Relative size
Compliance
Cost of non‐delivery
Cost of non‐quality
Lead‐time focus
Manufacturing strategy
Process complexity
Process technology
Product, complexity of
Quality
Throughput time

Explanation
available on market
available
supply risk element

scale 1 2 3 4 5 6 7 scale
few
many
few
many
low
high
low
high
environmental
few
many
governement
few
many
pace of
low
high
intervals
even
uneven
length of interval
short
long
trend, life‐cycle
increasing
decreasing
in kilometers
number
before/after
mature
for customer
less important
important
limited
unlimited
for handling relation
low
high
for handling relation
low
high
quality dimension
low
high
low
high
standard for this product
number
own, in relation to supplier
low
high
technological tools available
primitive
advanced
other relations
few/weak
many/strong
past
negative
positive
relative supplier
equal
unequal
operational
strategic
bargin power
smaller
bigger
n/a
policy
for supplier
low
high
for supplier
low
high
at supplier
none
important
at supplier
MTS
ETO
difficulties from interlinkages
low
high
general
dedicated
low
high
average supplier quality
bad
good
at supplier
number
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C
C
C
C
C
C
C
D
D
D
D
D
D
D
D
D
D
D
I
I
I
I
I
P
P
P
P
P
P
P
P
R
R
R
R
R
R
R
R
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S

AGF
AGF
S
S
S
S
S
AGF
AGF

F
AGF
AGF

F
F
G
AGF
S
S
AGF

F G
F G
F
S

G
F
S
S

F G
F G
F G
AGF
S
AGF
AGF
AGF
AGF
S
S

F
S

G
S
S

F
F
S

F
AGF

G
S
S
S
S
AGF

F
F

Classified

Controllability M/B

Certainty F/C
Customization G/U

Actor generic/specific

Category

Table 10.51 Adapted Interaction Framework for Siemens

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Factor
Competitors, number of
Customers, number of
Market availability (material)
Market trend
Rules and regulations
Rules and regulations
Technology introduction
Delivery frequency
Delivery frequency
Demand certainty
Demand volume
Distance to customer
Forecast ‐ error
Forecast ‐ horizon
Order winner
Product life‐cycle stage
Strategic importance of purchasing
Time frame for relation
Competence internal
Forecast ‐ error
Forecast ‐ horizon
Inventory
Resources available
Items, commonality of
Monetary density
Product performance
Product value of total cost
Profit impact
Profit impact
Storage risk
Throughput time
Bargaining power
Communication
Competitive relations
Historical activities
Importance of relation
Importance of relation, level
Relative size
Transparancy
Compliance
Cost efficiency
Cost of non‐delivery
Cost of non‐quality
Delivery precision
Inventory strategy
Lead‐time focus
Logistics complexity
Manufacturing strategy
Order winner
Process complexity
Process technology
Product, complexity of
Quality
Throughput time
Transparency
Transparency

Explanation
available on market
available
supply risk element

scale 1 2 3 4 5 6 7 scale
few
many
few
many
low
high
low
high
environmental
few
many
governement
few
many
pace of
low
high
intervals
even
uneven
length of interval
short
long
forecast or customer‐order
low
high
trend, life‐cycle
increasing
decreasing
in kilometers
number
low
high
short
long
cost
less important
important
before/after
mature
for customer
less important
important
limited
unlimited
for handling relation
low
high
internal
low
high
internal
short
long
carrying cost
low
high
for handling relation
low
high
in product
common
unique
low
high
quality dimension
low
high
low
high
high supply risk
bottleneck
strategic
low supply risk
non‐critical
leverage
none
high
standard for this product
number
own, in relation to supplier
low
high
technological tools available
primitive
advanced
other relations
few/weak
many/strong
past
negative
positive
relative supplier
equal
unequal
operational
strategic
bargin power
smaller
bigger
current, with supplier
low
high
n/a
policy
low
high
for supplier
low
high
for supplier
low
high
low
high
at supplier
none
inventory
at supplier
none
important
distance, route, communicatio
low
high
at supplier
MTS
ETO
cost
not supported
supported
difficulties from interlinkages
low
high
general
dedicated
low
high
average supplier quality
bad
good
at supplier
number
technology
none
available
willingness
low
high
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10.4.11

Step 11: Analyze controllability in the supplier interface

The perceived level of controllability at Siemens is Scenario 2, a forecast‐driven
purchasing scenario (low level of interaction), see Figure 10.38.

Figure 10.38 Level of controllability in the supplier interaction interface at Siemens

It would however be very beneficial for Siemens to increase its controllability at the
suppliers (the supplier selected in step 7) to reduce lead time and increase flexibility.
This could be achieved by booking capacity at the supplier or perhaps purchase
(raw) material from the supplier’s supplier to reduce the supplier’s external lead
time. Since generic items, raw material will be used sooner or later, how much is it
worth in terms of locked assets to increase flexibility?

10.4.12

Step 12: Implement customer-driven purchasing

Not yet applied
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11

DISCUSSION AND
FURTHER RESEARCH
CHAPTER INTRODUCTION
In this concluding chapter, the main findings and contributions are discussed and
summarized. Scientific as well as industrial relevance is demonstrated. The chapter also
contains a discussion of the degree to which the research presented in the dissertation
has fulfilled the research objectives stated. Also, areas identified as interesting but
beyond the scope of this dissertation are presented as a concluding remark offering
suggestions for further research.

The fundamental goal of any researcher is to create knowledge (Melnyk and
Handfield, 1998, p. 311). The overall purpose of this research is to create knowledge
that can increase the competitiveness of manufacturing companies, and the objective
of this dissertation is to analyze the concept of customer‐driven purchasing.
Accordingly, the intention is to contribute with both scientifically relevant and
industrially relevant research results. The intended academic contribution is theory
development and the intended industrial contribution is an applicable method i.e. a
structured way of working. Thus, in this chapter both scientific relevance and
industrial relevance is discussed.

11.1 Scientific relevance

The need for an alignment of manufacturing strategy and purchasing strategy has
been pointed out previously (e.g. Cousins, 2005). However, there is still a theoretical
gap regarding the alignment of these strategies. The need of incorporating
competitive priorities into purchasing strategy has also been highlighted (e.g. Krause
et al., 2001; Kroes and Ghosh, 2010). In recent years, the position of the customer
order decoupling point has also been identified as an important input when
designing manufacturing operations as well as supply chains (e.g. Olhager, 2010) but,
to the author’s present knowledge, there has so far not been any comprehensive
framework for purchasing strategy presented that incorporates manufacturing
strategy knowledge in the purchasing process. However, Mello et al. (2012)
presented a framework based on the work by Wikner and Rudberg (2005a),
integrating engineering, procurement (purchasing), and manufacturing. Mello et al.’s
findings are both relevant and interesting for this research, and since their intended
contribution is to extend the customer order decoupling point typology by including
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purchasing activities, it can be seen as a complement and support for the need for
this research.

This research builds on literature in the fields of purchasing strategy and
manufacturing strategy. The intended contribution is mainly, but not solely, theory
development for purchasing strategy.
Croom et al. (2000), after an extensive literature review, concluded that the supply
chain literature is dominated by descriptive empirical studies and only 6 % of the
articles concern normative theoretical studies. This finding is supported by Choi and
Wacker (2011), who found that only approximately 2 % of the papers in Journal of
Operations Management and Journal of Supply Chain Management during a ten‐year
period from 2000 to 2009 propose a logically developed conceptual framework. It is
not only theory‐building that is lacking in operations management, purchasing, and
supply chain management, but also the use of theories.

Defee et al. (2010) conducted a literature review of five leading journals in logistics
and supply chain management (the Journal of Business Logistics, Transportation
Journal, the Journal of Supply Chain Management, the International Journal of
Physical Distribution & Logistics Management, and the International Journal of
Logistics Management) and reviewed in total 683 papers published 2004‐2009. In
this sample Defee et al. identified 181 distinct theories but also noted that only 53.3
% of all papers used a theory at all. Defee et al. used the definition of theory by Hunt
(1991), also used in this research, see Section 2.3. The research presented here
should thus have been classified as using theory.

The study by Defee et al. was followed by a similar one by Chicksand et al. (2012).
They reviewed all published papers from three leading purchasing and supply chain
management journals (Supply Chain Management: an International Journal, the
Journal of Purchasing and Supply Management, and, the Journal of Supply Chain
Management) from 1994 to 2009, in total 1 113 papers. Chicksand et al. concluded
that only 37.7 % of all papers used theory in their research at all. However, since
their publication did not contain any definition of theory, it cannot be concluded
whether thus research would have been classified as using a theory or not.
Nevertheless, the paper contains a strong indicator that purchasing and supply chain
management research lacks theory connection.
This dissertation’s purpose to contribute to the creation of consistent theory hence
bears scientific relevance.

11.1.1 Implications of the research design

In this doctoral dissertation, analytical conceptual research and empirical case study
research are combined. This follows the prescription for analytical conceptual
research by Wacker (1998, p. 378) since the domain limitations and relationships are
first logically developed and the theory predictions derive from logical analyses
while the empirical applications derive from case studies.

Even though most of the frameworks presented in this dissertation are of an
analytical conceptual nature, the involvement in the KOPeration project has been
both fruitful and essential for fulfilling the research objectives stated. The selected
reasoning style – abduction – has therefore permitted substantial contributions to
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the research results. For example, the ‘customization‐perspective framework’ (see
Section 7.1) emerged as a direct result from a misunderstanding and the different
uses of the same terminology in the interaction with case companies. The frame of
reference has thus been tested for managerial validity in the research project. The
main result, the method for customer‐driven purchasing (the CDP method), also
grew from abduction as an iterative process combining the development of
conceptual frameworks with case company feedback on how to sequence them in
order to develop an industry‐valid method.

11.1.2 Evaluation of data collection

Research quality is evaluated based on the criteria presented in the methodology
chapter, Section 2.5.
Analytical conceptual data selection

The analytical conceptual data selection is evaluated based on the critique of source
requirement by Patel and Davidsson (2003, pp. 64‐65) and Thurén (1997). In this
research, the first two items in Thurén’s requirements list (presented in section
2.4.4) are regarded throughout the source selection process, i.e. a selection is
distorted if data, that is relevant from the chosen perspective, is withheld, and a
selection is distorted if the person, accomplishing the selection, has reasons to hide
how the selection was made. The last item, ‘a selection is distorted if additional data
could change the general picture’, has been less complied with since this research
only includes some of the perspectives of supplier interactions and some elements of
customer‐driven manufacturing. Areas such as organizational theory, inter‐actor
psychology, or distribution and transportation that could affect the relations are not
regarded in this research.
Empirical case study data selection

Empirical case study research is evaluated based on the research criteria for
qualitative research presented by Wigren (2007): credibility, transferability,
dependability, and conformability.
–
–

–

–

To ensure credibility in this research, all the case descriptions and the
empirical findings have been communicated with the contact person at each
case company.
Transferability is regarded since the presented method and frameworks are
generic and the four cases illustrate different applications of the frameworks.
Neither the CDP method nor the consistuent frameworks are designed with a
certain company or trade in mind.
Instead of the quantitative research evaluation criterion ‘reliability’, which
requires that the research can be replicated, dependability is a quality
criterion for qualitative research. Dependability implies that the research
process has to be logical and traceable. The logic for this research is presented
in Chapter 2, Section 2.5, and it should thus be traceable.
The fourth criterion for qualitative research, conformability is seen as a
parallel to the traditional research criterion ‘objectivity’. This means that the
findings should represent the result of an inquiry and not the biases of the
researcher. In this research, this dimension has been the toughest one to match,
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both in the conceptual research and in the empirical research. The selection of
literature for the literature review was initially influenced by the literature
used during the author’s undergraduate and master’s degree studies. Likewise,
the case company selection (presented in Section 2.4.2) probably reflects the
author’s view of a manufacturing company. In addition, all case companies are
situated within a 2.5 hour drive from the author’s university in Jönköping,
Sweden. However, by being aware of these possible biases, the author
considers the conformability criterion to be supported.

Triangulation

As stated in Section 2.5.3, there are two different types of triangulation: method and
sources. In method triangulation the consistency of findings is verified by using
different data collection methods. In this research, both conceptual and empirical
data collection methods have been used. The consistency of the findings has been
crosschecked. Furthermore, the conceptual data are derived from many authors in
several different research areas. The empirical data are derived from four companies,
each with at least two respondents. This in order to comply with source
triangulation, which requires information from different sources derived at different
times and from different people to be cross‐checked for consistency.

In addition to a critical approach to the empirical and conceptual data collection
methods, the results found and the conclusions drawn should agree with Wacker’s
eight virtues of ‘good’ theory in order to contribute to theory‐building (Wacker,
1998, p. 365, 2008, p. 13). The eight virtues and how they have been taken into
consideration in this research will be presented in Section 11.1.3.
Research objectives

Wacker (1998) concluded that theory must fulfill four basic criteria (presented in
Section 2.3). In the following list, these criteria are supplemented by Whetten’s
(1989) essential elements that a complete theory must contain and Voss et al.’s
(2002) research questions for theory‐building as presented in Section 2.3.2.
Conceptual definitions – What are the key variables?
What factors (variables, constructs, concepts) should logically be considered as part
of the explanation of the phenomena of interest?
In this research, this has been investigated by research objectives 1 and 2:
RO 1 – To identify key characteristics of supplier interaction

RO 2 – To identify key characteristics of customer‐driven manufacturing

Relationship building – What are the patterns or linkages between variables?
How is the identified set of factors related?

In this research, this has been treated in Chapter 6 and 7 in order to fulfill research
objectives 3, 4, and 5:
RO 3 – To develop frameworks for analyzing supplier interaction with regard to
customer‐driven manufacturing

RO 4 – To develop frameworks for analyzing customer‐driven manufacturing with
regard to supplier interaction
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RO 5 – To develop a method for customer‐driven purchasing that facilitates
competitiveness by aligning supplier interaction and customer‐driven manufacturing

Domain limitations – Where does the theory apply?
These conditions place limitations on the propositions generated from a theoretical
model. These temporal and contextual factors set the boundaries of generalizability,
and as such constitute the range of the theory.
This criterion is fulfilled by the two domain features generalizability and abstraction,
see the next section.

Predictions – Why should these relationships exist?
What are the underlying dynamics that justify the selection of factors and the
proposed causal relationships? This constitutes the theory's assumptions, the
theoretical glue that welds the model together.

These relationships should exist due to the fact that both purchased and
manufactured items should equally support the end‐product’s order winners and
competitiveness. Thus, the objective of this dissertation justifies the selection of
factors and the proposed causal relationships.

11.1.3 Evaluation of good theory-building

Wacker’s eight virtues of ‘good’ theory‐building, their key features, and how they
have been taken into consideration in this research are presented below, sorted by
component (Wacker, 1998, p. 365, 2008, p. 13).

Definitions

Uniqueness – The theory must be differentiated from other theories.
Based on the literature review for this research, it was concluded that no other
theory for selecting the appropriate level of interaction in a supplier relationship
based on customer‐driven manufacturing existed. Another requirement, highlighted
by Choi and Wacker (2011), is that uniqueness can only be achieved by clearly
delineating the focus of the research. This has been fulfilled in this dissertation by
clearly focusing on manufacturing companies with a customized product in its
product range and also by clearly stating delimitations in Section 1.3.1.

Conservation – A current theory cannot be replaced unless the new theory is superior.
Since no previous theory in the delimited area exists (to the author’s present
knowledge), the conservation virtue is not challenged.

Domains

Generalizability – The more areas a theory can be applied to, the better.
This research is based on analytical conceptual research, which covers many diverse
research areas. From this, the CDP method is generalized. Furthermore, the case
study companies used for empirical applications represent a wide range of lines of
business. The generalizability virtue ought hence to be supported. However, the case
companies are all large or medium sized companies. The generalizability for small
and medium sized manufacturing enterprises is thus left for further research.
Abstraction – The theory is independent of time and space. It achieves this by
including more relationships and variables.

303

A METHOD FOR CUSTOMER‐DRIVEN PURCHASING
The data used in this research, both conceptual and empirical, span over a wide
range of research areas and lines of business respectively, and over a wide span of
time. The interaction framework includes five generic categories and a wide range of
affecting factors, which makes it possible to further raise the abstraction level.

Relationships

Internal consistency – The theory has identified all relationships and gives adequate
explanation. The theory is logically consistent.
In this research internal consistency is supported at a simplistic level (Wacker,
2008). All relationships between variables are however not yet investigated and are
thus left for further research.

Fecundity – A theory generating many hypotheses is better than a theory with few.
The nature of the CDP method admits that many hypotheses are built on the basic
frame since basically any situation can be analyzed in the method. Likewise, by
adapting the Interaction Framework, many different hypotheses can be generated
and tested.

Parsimony – All other things being equal, the fewer assumptions the better.
The Interaction Framework presented in the licentiate thesis (Bäckstrand, 2007) and
in Section 6.2, requires the users of the framework to be familiar with all the affecting
factors to be able to manually select the factors that are the most relevant for a
specific scenario. In the adapted Interaction Framework presented in Section 6.2.2,
fewer assumptions from the user/practitioner are needed. Furthermore, following
the CDP method which provides a structured way of working requires even fewer
assumptions.

Predictions

Empirical riskiness – Any empirical test should be risky and refutation must be
possible.
The empirical findings have shown that individual affecting factors in the Interaction
Framework can be refuted as non‐relevant in a specific situation. However, this does
not lead to the whole framework being refuted. Likewise, the certainty‐customization
framework initially indicated (conceptually) that the combination of manufacturing a
customer‐order‐unique product based on forecast (before anything is known about
the order) was a void combination. The empirical findings showed, however, that this
was the actual case for several companies. Instead of refuting the whole framework,
the speculation in customized products had to be differentiated between customer‐
unique and customer‐order‐unique products.
In summary, the eight virtues of ‘good’ theory have been regarded throughout this
research.

11.1.4 Summary of the scientific contribution

A basic assumption in this research is that the purchasing strategy needs to be
differentiated based on whether the purchased item is forecast‐driven or customer‐
order‐driven and if it is customer‐generic, customer‐unique or customer‐order‐
unique. If these aspects are considered in the purchasing situation, the assumption is
that the order winner for the end‐product will be better supported.
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Accordingly, when the manufacturing company chooses to purchase or outsource an
item instead of manufacturing it in‐house, a comprehensive strategy that integrates
manufacturing strategy and purchasing strategy and regards competitive priorities
as well as the supplier relationship is needed.
The overall purpose of this research is:

“To develop knowledge that can contribute to increasing or maintaining the
competitiveness of manufacturing companies by utilizing knowledge in
manufacturing strategy in the purchasing situation.”

This purpose is broad and thus a narrower objective of this thesis was formulated as:
“The main objective of this dissertation is to analyze the concept of customer‐
driven purchasing.”

This objective is fulfilled by satisfying five research objectives. Research objective 1
regarding identifying the key characteristics of supplier interaction was achieved in
Chapter 4 and compiled in Section 4.9 and can be summarized as
–
–
–

factors affecting the appropriate level of interaction
categorization of affecting factors
levels of interaction

Research objective 2, regarding identifying the key characteristics of customer‐
driven manufacturing was fulfilled in Chapter 5 and compiled in Section 5.8, and can
be summarized as
–
–
–

strategic lead times and lead time relations
strategic decoupling points
levels of certainty, customization, and controllability

Research objectives 1 and 2 created the basis for fulfilling research objectives 3 and
4.

Research objective 3, to develop frameworks for analyzing supplier interaction with
regard to customer‐driven manufacturing was treated in Chapter 6 and is fulfilled by
–
–

the differentiated CAP matrix
the adapted Interaction Framework

Research objective 4, to develop frameworks for analyzing customer‐driven
manufacturing with regard to supplier interaction, was treated in Chapter 7. The
results can be summarized as
–
–
–

the customization‐perspective framework
the certainty‐customization framework
the certainty‐controllability framework

The frameworks fulfilling RO3 and RO4 created the basis for fulfilling research
objective 5, regarding the development of a method for customer‐driven purchasing
that will facilitate competitiveness by aligning supplier interaction and customer‐
driven manufacturing.
The method introduced in Chapter 9, the method for customer‐driven purchasing –
the CDP method, can be summarized as:
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1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Identify product structure and bill‐of‐material (BOM)
Identify supply lead time for each item
Differentiate forecast‐ from customer‐order‐driven items
Differentiate generic from unique items
Differentiate make from buy items
Analyze items in the customization‐perspective framework
Analyze items in the certainty‐customization framework
Analyze items in the CAP matrix
Select supplier relationships to analyze
Analyze supplier relations in the Interaction Framework
Analyze supplier in the certainty‐controllability framework
Implement customer‐driven purchasing

Additionally, in Chapter 10, four empirical applications of the CDP method were
presented.

11.2 Industrial relevance

The industrial relevance of this research has become evident during the research
project KOPeration, both from the case companies’ genuine interest in dealing with
this issue and from the statements from the company representatives during
workshops. The research also has industrial relevance since the implementation of
the CDP method has resulted in measurable and lasting results at the case
companies. Some of these results will be presented next.
For further information regarding the research project, please refer to Section 2.7
and the case company descriptions in Chapter 8.

The creation of a CDP method by aligning supplier interaction and customer‐driven
manufacturing will help manufacturing companies identify suppliers with whom to
implement customer‐driven purchasing.

The four case companies operate in different industries and manufacture very
different products. They are also very different regarding internal structure.
Nevertheless, ever since the initial workshop of the research project, the companies
have somewhat surprisingly discovered that their supplier‐interaction‐related
problems were much alike. The assumption is thus that these problems are
generalizable across different industries. Also, since the suggested solution to the
problems, the CDP method, has been applied at all four case companies, the method
is assumed to be generalizable and relevant to other industries.

11.2.1 Case company evaluation of the CDP method

This section constitutes a compilation of case company comments. No specific
references or citations are given since the comments in many cases results from a
joint discussion. Comments from all six companies (presented in Section 2.7) are
included here.

The perceived purpose of the CDP method is that it covers the since long identified
gap between manufacturing strategy and purchasing strategy. In the CDP method,
results from different ‘schools’ are combined and a great amount of existing
literature is thus condensed into one method. The CDP method is theoretically well
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underpinned and helps the focal actor to map its purchased items in a structured
way. Several crucial aspects are taken into consideration and combined in a big
framework. Since the instructions for the CDP method are given step by step, it is
easy to follow and assimilate.

The CDP method visualizes very clearly the need for a differentiated purchasing
strategy depending on the circumstances for the purchased item. It also visualizes
customer requirements and is thus a valid decision support for ‘available‐to‐
promise’. The time‐phased product structure is a very elaborate tool, not previously
available to purchasers.

By working with the CDP method, the awareness regarding the need of clearly stated
definitions has increased. For example: when someone says customized, is the
product customer‐unique or customer‐order‐unique? When someone says standard,
do they mean generic for all customers? From whose perspective? When someone
says customer order point, do they mean customer order decoupling point or point
of differentiation?
When applying the CDP method on the products, it is evidently that an external or
novel user can identify the item and supplier that causes the most problems without
previous experience of the company or the product. The conclusion is thus that the
first eight steps of the CDP method can thus be carried out by less experienced
purchasers.

The lead time‐analyses in the first phase, steps 1 to 5, provide visualizations and
decision support relevant also to products without a supplier interface. The second
phase, steps 6 to 9, helps to sort and classify the suppliers into more conformable
groups than for example the Kraljic matrix classification. Phase 3, steps 10 to 12, not
only provides tools for more detailed analysis, but also visualizations and decision
support.
In summary, the CDP method provides simple tools and visualizations that
everybody in the company can understand and agree with. By making all facts visual,
it thus reduces the need and/or possibility to argue between the functions.
Positive comments

The general positive comments regarding the CDP method indicate that it creates a
platform for neutral communication between functions in the company. Since the
method is divided into steps, communication can focus on one thing at a time. It also
creates a platform for communicating with suppliers.

Another feature that is regarded as beneficial is that the same method can be used
both reactively to identify problems and proactively to design supply chains without
creating potential future (lead ‐time) problems.
Other positive comments by the six case companies are summarized here:. No
specific references or citations are given since the comments in many cases results
from a joint discussion.
By using the CDP method the focal actor can
–
–

get to know its product better
create better internal communication and collaboration

307

A METHOD FOR CUSTOMER‐DRIVEN PURCHASING
–
–
–
–
–
–
–
–
–
–
–
–

trigger internal organizational development projects
identify organizational, process, or product areas that need further analysis
identify and visualize problem areas, both current and potential. The method is
thus both reactive and proactive
identify and visualize the root cause of problems
identify the need of policies regarding, for example, make‐or‐buy decisions and
make‐or‐buy in combination with customization
identify the current risk strategy and then adapt the buffer strategy to
accommodate the risk level
visualize the effect of aggressive low‐cost country sourcing on delivery
performance
have a sound base for communicating increased cost per unit to stakeholders
increase awareness of different decision criteria
increase understanding of the complex value creation through the supply chain
design a new supply chain for new products based on target lead time rather
than target price
provide well‐founded decision support

Some company‐specific comments were:
–
–
–
–

–
–
–

A product analysis is always fruitful!
All steps [in the CDP method] make one reflect.
By using the CDP method we identified a generic item that might become a
bottleneck and thus needs immediate attention!
Just drawing the time‐phased product structure gave a lot of insights. This
should be done more often by purchasers and production jointly. It gives a good
visible map of where we are. Which suppliers do we need to push in order not
to delay the whole project and which suppliers have a safety lead time? Which
suppliers and which items should actually have a safety lead time?
Categorization in the certainty‐customization framework is easily done, shows
obvious results, and is easily communicated across the company.
Depending on the analysis needed, we can conduct the analysis with our
company or a strategic supplier as the focal actor.
Steps 1‐9 alone provide great output!

Negative comments

The following are examples of negative comments by the case companies:

The method is very extensive with several tools and frameworks and steps of
classifications. This might seem overwhelming if the goal of the method has not been
clearly stated. It also requires access to information. How much visibility can be
obtained or demanded from a supplier?
The strict guidance through the method is mainly beneficial but leaves less space for
genuine purchasing craftsmanship.

Another concern is the maintenance of the results. As long as the CDP method is a
manual procedure, a change of lead time might lead to a lot of rework. How often
should the steps be recalculated? How could change management be incorporated in
the method?
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11.2.2 Suggested improvements
The general suggestion for improving the method is to elucidate the purpose of using
the method. Also, if the main findings after each step of the method were elucidated,
it would improve the ease of use. Perhaps only a subset of steps is needed for certain
purposes?
Another general suggestion refers to the linkage to a current Enterprise Resource
Planning system (ERP system) (Monk and Wagner, 2008). If information in the
current business management system could be used directly, the amount of manual
work would decrease immensely.

A third suggestion for improvement, proposed by several of the case companies, is
the possibility of considering the volume flexibility and product mix flexibility in the
CDP method since these factors affect the forecast error. Also, how could the method
be extended so that order winners and order qualifiers could be treated more
explicitly in the method?

The main suggestions for improvement, however, regard the Interaction Framework,
step 10:
Regarding the selection of affecting factors:
–
–
–
–

Investigate whether the selection can be further simplified or whether the Excel
application fulfills this need
Continue working on templates with pre‐defined factors for each categorization
(e.g. forecast‐driven – customer‐generic) in order to increase speed and
simplicity.
Design a questionnaire in which the answer to each question includes/excludes
certain factors.
Investigate the number of factors that are possible to grasp.

Regarding the gross list of factors:
–

–
–

Clarify the difference between similar factors. For example, innovativeness is
included in the product, demand, and supply categories. Perhaps these factors
should be rephrased as product innovativeness, customer‐required
innovativeness, and supplier‐supported innovativeness.
Use performance‐based grades.
Measurable grades for more factors are wanted, which will reduce the amount
of perception.

Regarding the interpretation of the result:
–
–

The definition of a ‘normal’ interaction profile for each scenario desirable, to be
able to compare the interaction profile for the analyzed situation and know if
the resulting interaction profile is good or not.
The CDP method could be more normative and give suggestions of how to reach
a future state. By using the CDP method, WHAT the problem is is identified, but
not HOW to solve the problem. Connected to this, what CAN be affected by the
focal actor in a supplier relationship?

The suggestion from the case companies is that after the first 11 steps in the CDP
method have been taken internally, the 12th step ‘implement customer‐driven
purchasing’, would imply including the supplier in the process. The CDP method
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would thus be restarted, using the previously identified data but focusing on the
selected supplier and with the purpose of gaining a better understanding of each
other.

11.2.3 Successful business cases

When implementing the CDP method, a situation in which demand lead time and
supply lead time of a customer‐order‐unique item were equal was identified. This
situation was unfortunate since it could not be automatically handled by the ordering
system – the ordering system often confused forecast with customer orders. By
reducing the supply lead time, the delivery precision of the item increased to nearly
100 % (Parker Hannifin, 2012a).
Also, after studying the time‐phased product structure, safety lead time was
implemented instead of safety stock for customer‐order‐driven – customer‐generic
items for one product family. This resulted in a reduction of the tied‐up capital by
approximately 3 million SEK (Parker Hannifin, 2012a).

During a new product development project, the company representatives from the
KOPeration project met with the designers of a new concept. By jointly carrying out
steps 1 to 3 in the CDP method and thus visualizing the time‐phased product
structure with regard to the CODP, consensus was reached and the designers had an
incentive for decreasing the supply lead time already at the blueprint. This resulted
in a point of product differentiation being moved from before the CODP to after the
CODP, thus reducing the need for buffers (Siemens, 2012a).

11.2.4 Summary of the industrial contribution

The direct advantages of using the CDP method are summarized as follows:
–
–
–
–
–
–
–
–
–
–
–
–

A definition of customer‐driven purchasing
A visualization of product structure with regard to supply and demand lead
time
A visualization of product structure with regard to demand lead time and
customization
Elucidation of the possibilities to make more strategic make/buy decisions
when there is a make/buy opportunity of a customer‐unique or customer‐
order‐unique item
A differentiation of the perspective of customization and the identification of a
counter‐logic sequence of the level of customization at the supplier interface
The identification and visualization of risk strategies associated with different
classifications in the certainty‐customization framework
A definition of when it is appropriate to classify items in the Kraljic matrix
An alternative to the Kraljic matrix, the differentiated CAP matrix
An instruction on how to use the Interaction Framework
An instruction on how to select factors to include in the Interaction Framework
An instruction on how to define and analyze the level of controllability at the
supplier interface
A structured approach for achieving customer‐driven purchasing

In addition to these intended contributions, at least one serendipitous contribution
has been identified in terms of improved internal communication.
310

CHAPTER 11 – DISCUSSION AND FUTURE RESEARCH

11.3 Fulfillment of purpose and objectives
The four empirical applications of the CDP method play an important role by
contributing to the overall purpose of this research – to develop knowledge that can
contribute to increasing or maintaining the competitiveness of manufacturing
companies.
The case company descriptions and the empirical illustrations provide an
opportunity for other companies to see how the method for customer‐driven
purchasing can be approached and implemented.

In conclusion, by fulfilling the five stated research objectives, the main objective of
this dissertation has been achieved. The application of the CDP method at the case
companies further contributes to fulfilling the overall research purpose.

11.4 Further research

In order to further achieve the purpose of this research, subsequent research is
needed. Also, during the research process, several interesting areas for further
research, not within the scope of this research, were identified. These areas are
further defined here. First, areas associated with extending the stated domain
limitations are stated. Then, further research regarding the CDP method’s
applicability is presented. Lastly, further research for improving the tools in the CDP
method is presented. The purpose of the research areas presented in this section is
to further support the four basic criteria for theory; conceptual definitions,
relationship building, domain limitations, and predictions.

11.4.1 Extended domain limitations

In comparison with the stated domain limitations in this research, what limitations
can be extended with the CDP method still being valid?
Applicability during new product development

This research focuses on manufacturers with a combination of customer‐generic and
customer (order) unique products in their product range. At the focal actor, the
emphasis is on issues related to ongoing operations or manufacturing and
purchasing. Issues related to supplier integration in product development were thus
left for further research. It would, however, be of interest to analyze the applicability
of the CDP method in new product development projects.
Focal-actor and supplier-actor perspectives of an interface

When a supplier relation is analyzed, this research takes a clear viewpoint in the
focal actor. Accordingly, an empirical study in which both the focal actor and the
supplier actor participate would be interesting in order to validate the findings from
this dissertation. Likewise, an empirical study including a customer actor would also
test the domain limitations.
Internal focus

The CDP method is a method for purchasing and has thus an external focus. However,
several of the steps within the method can also be used for internal analysis (e.g.
steps 1 to 4). Further research is thus needed in order to investigate if the tools
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within the CDP method could be used as a basis for creating a method for internal
planning and control (i.e. a method for improved customer‐driven manufacturing).
That is, could the information gathered in steps 1 to 8 be used for internal
sequencing and scheduling if both make and buy items were included in the
analyses? Could such a method be used for improving make‐or‐buy decisions?
Price of lead time

A question that the case companies frequently ask is: What is the price of lead time?
How much cheaper should an item be before it is worth extending the lead time? This
dissertation does not provide such a translation scale but does contain frameworks
that can be used in order to identify items for which (maintained) lead time should
be valued over lowered price. Further research on a time‐price exchange rate in
different situations is thus of interest.
Other organizations - SMMEs

Since the method has been tested at the different case companies, it seems to be
generalizable across different industries. However, all the companies included can be
referred to as medium‐sized or large companies. What is the applicability of the CDP
method to small and medium‐sized manufacturing enterprises?
Other organizations – no customer (order) unique products

To increase the applicability of the CDP method, also manufacturers without
customer (order) unique products should be included.

How to manage supplier interaction with suppliers of options or variant‐creating
items is certainly interesting but did not fall within the scope of customer‐driven
manufacturing and is hence not explicitly treated in this dissertation. Further
research should hence investigate if the CDP method be adapted to include also
supplier interaction with suppliers of variant‐creating items. Instead of the CODP,
perhaps the point of product differentiation (POD, presented in Section 5.3.2) could
be used to create a method for competitive purchasing?
Treat volume more explicitly

Something that has not been considered in the current research is the effect that
customer order volume might have on supplier interaction and customer‐driven
manufacturing. A high‐volume item probably has different prerequisites for
establishing supplier relations than a low‐volume item has. (This might be covered
by the level of customization distinction, but a generic item might be low‐volume and
a customer–unique item might be high volume).

11.4.2 Improvement of the CDP method

In this dissertation, the method is introduced and empirical examples are provided.
The applications of the CDP method focused on ‘As‐is’ analyses. However, could
different subsets of tools/steps of the method be used in certain situations?

Throughout the KOPeration project other applications have been discussed. Here a
summary of these discussions is presented.
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When to use the CDP method?
One alternative application of the CDP method has already been mentioned under
extended domain limitations – in the sourcing process for new product development.
The expected benefits from using the CDP method in this situation include the
possibility of visualizing and comparing alternative suppliers in the different tools.

The ‘As‐is’ analysis can be seen as the evaluation of a single supplier. However,
already in its current state the method permits comparison of alternative suppliers
in all the visualizations.
Also, could step 5 – ‘Differentiate make from buy items’ be used for identifying the
appropriate make/buy mix, not only state the current mix? The CDP method would
hence be used as a decision support for make‐or‐buy decisions.
Another possible application is for supplier development, in which the CDP method is
used for identifying areas to improve.

Perhaps the applicability of the CDP method could be linked to the interaction
lifecycle by Wikner and Bäckstrand (2010b)?
How could the CDP method be implemented in a computer-aided system?

One of the main shortcomings when implementing the CDP method at the case
companies was that it was time‐consuming to analyze the information identified in
the different tools. A way to reduce this weakness of the method could be to
computerize the steps. An initial prototype of such a system can be found in
Appendix 3, but it still needs further research.

11.4.3 Improvements of tools in the CDP method

During the analytical conceptual development of tools in the CDP method, some
areas and aspects have been disregarded. Here some of the possible extensions are
presented, linked to the step in the CDP method where the extensions could be
regarded.
Include all levels of certainty – step 3

The appropriate purchasing strategy and supplier interaction for suppliers in the
CODZ (customer order decoupling zone) have been excluded so far and will thus
need further investigation.
Extend the view of customization - step 4

So far in this research, customization has been treated in terms of customer‐unique
and customer‐order‐unique. How to explicitly treat ‘generic with options’ is
connected to the extension of domain limitations as stated previously.

As was stated in the introduction, customization of products (i.e. goods and services)
focuses on the physical customization of goods. Services were not explicitly treated
in this dissertation. Service‐specific issues are thus left for further research.
Other authors (e.g. Jonsson and Mattsson, 2009) have also suggested ‘accessories’ for
increasing customization. Thus, a survey of different types of customization and how
they affect the supplier interaction would be interesting to conduct.

313

A METHOD FOR CUSTOMER‐DRIVEN PURCHASING
Extend the range of conceptual frameworks – steps 6 to 8
In this research, several frameworks combining the elements of customer‐driven
manufacturing have been developed. However, not all combinations of elements have
been investigated, see Figure 11.1.

Certainty

1

Customization

Certainty‐
customization

Certainty‐
controllability

Customization‐
perspective

3
2

Controllability
Certainty

Customization

Controllability

Figure 11.1 Combination of elements of customer‐driven manufacturing

The logical extension thus calls for at least another three frameworks to be
developed:
1. The certainty‐perspective framework
2. The controllability‐perspective framework
3. The customization‐controllability framework

Further research is hence needed to investigate if these frameworks are valid and if
they should be included in the CDP method.
Extend certainty-customization framework – step 7

For customer‐order driven generic items, an analysis needs to be done regarding the
profit impact of the item. If the profit impact is low, the item can be treated as a
forecast‐driven item and batch sizes etc. are chosen based on cost efficiency.
However, for items with high profit impact the purchasing strategy needs to be more
responsive.

Also, customer‐unique items could be interpreted as if one dimension of certainty is
known, namely What? This would lead to the certainty‐customization framework,
with regard to the CODZ, could be extended as in Figure 11.2. Hence, a more detailed
view of the void area would be gained.
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Figure 11.2 Extended certainty‐customization framework

The color‐scheme in Figure 11.2 still follows the definition in Section 7.1; customer‐
generic (CG) is green, customer‐unique (CU) is yellow, and customer‐order‐unique
(CoU) is red, while the void combinations are grey. The extended certainty‐
customization framework should be interpreted as: after the customer order is
received at the CODP, the process is customer‐order‐driven (CoD) and products all
levels of customization can be purchased. Before anything is known regarding the
customer order, the process is forecast‐driven (FD) and only CG items are suitable to
purchase. When What? is known regarding a product, the customer order decoupling
zone (CODZ) is entered and customer‐unique products can be purchased
Include competitive priorities in the certainty-customization framework –
step 7

The CODP‐differentiated competitive priorities have been defined by, among others,
Fisher (1997) and Olhager (2003). However, it should be possible to also define
CADP‐differentiated competitive priorities, or rather CODP‐ and CADP‐differentiated
competitive priorities that hence could be stated in the certainty‐customization
framework as the main order winner to pursue in a specific situation.
How order winners can be treated in the CAP matrix – step 8

In the original Kraljic matrix, and hence for forecast‐driven – customer‐generic items,
the profit impact (Y‐axis in the matrix) is intuitively affected by the supply market
complexity (X‐axis). When further investigating the CAP matrix with a
responsiveness focus on the Y‐axis, what would the appropriate X‐axis be? Can the
components of responsiveness be clustered together or should design, delivery
speed, volume‐ and product‐mix flexibility, etc. be treated independently? In that
case, what are their respective appropriate x‐axis factors?
Interaction Framework – step 10

As was concluded in the industrial relevance section, the Interaction Framework is
an interesting research area. The basic Interaction Framework emanates from
previous research (Bäckstrand, 2007) and the selection of affecting factors has been
greatly aided by regarding customer‐driven manufacturing. However, in order to
become more relevant for industry, further improvements of the Interaction
Framework are needed. The empirical data i.e. the case companies suggested
improvements suggest a more computerized or automatic approach.
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Also the factors affecting the level of interaction need to be further analyzed and
empirically verified. The formulation of the factors should be more homogeneous
and the definitions more distinct. Within the Interaction Framework a weighting or
order of priority of the factors might aid the use of the framework.
Controllability in the supplier interface – step 11

The controllability in the supplier interface has so far only been analyzed by one of
the case companies. Further applications and analyses are thus needed in order to
provide feedback and improve the CDP method.
Differentiated incentives – step 12

In purchasing, all items and purchasers are commonly evaluated in the same way
(unit price). Only one set of goals for incentives or key performance indicators (KPIs)
is not sufficient since the goals will most likely only support the competitive
priorities before (or after) the CODP. Also, the goals and measurements for
purchasing and manufacturing might be contradictory or formulated as trade‐offs. By
being able to visualize the purchasing situation and the different prerequisites before
and after the CODP, decision support for differentiated KPIs and incentives is
created.
Differentiated incentives would also contribute to the overall purpose of this
research to develop knowledge that can contribute to increasing or maintaining the
competitiveness of manufacturing companies by utilizing knowledge from
manufacturing strategy in the purchasing situation.

11.4.4 Concluding remark

In accordance to the overall purpose of this research; to develop knowledge that can
contribute to increasing or maintaining the competitiveness of manufacturing
companies by utilizing knowledge within manufacturing strategy in the purchasing
situation; a method for customer‐driven purchasing that will facilitate
competitiveness by aligning supplier interaction and customer‐driven manufacturing
has been developed. The resulting method; the CDP method, is based on the key
characteristics of supplier interaction and customer‐driven manufacturing and on
frameworks aligning these two areas. This dissertation thus contributes to achieving
the overall purpose, but as identified in the previous section, there are numerous
areas to investigate in future research.
Hence, to conclude, the opportunities for further research in this area are best
summarized by my favorite space ranger:
“To infinity and beyond!” (Lightyear, 1995)
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APPENDIX 1

REVIEW OF DEGREES OF
INTERACTION

In this appendix, a literature review of previous publications regarding degrees or
levels of interaction is compiled. The different aspects that are used to differentiate
degrees of interaction are here referred to as ‘aspects of relational factors’ in section
4.7.3. In Table A‐1.1 the degrees of interaction are compiled and compared. The
author of this dissertation has performed the mapping against the level of
interaction.
The first identified scale of level of interaction is credited to Marshal (1923) who
defines a scale ranging from market transactions to vertical integration.

Later, Coase (1937, p. 390) defines a scale ranging from market‐price mechanism to
coordinated firm.

The scale by Blois (1972, pp. 268‐269) ranges from vertical quasi‐integration to
vertical integration.
Richardson (1972, p. 887) defines a scale ranging from market transactions via
intermediate levels to formally developed cooperation.

According to Ellram (1991, p. 14) a wide variety of organizational forms are
recognized in channel literature and they range from discrete transactional
relationship via cooperative understanding and long‐term contracts to ownership.
Supply chains may similarly be made up of a variety of relationship types. Ellram
(1991, p. 14) further defines a continuum of alternative legal forms for competitively
organizing as ‘types of competitive relationships’ based on the industrial
organizational literature and transaction cost literature and they range from
transaction via short term contract, long‐term contract, joint venture, and equity
interest to acquisition.
Webster (1992, p. 5) defines types of relationships and alliances as a continuum from
pure transactions to fully integrated hierarchical firms. He further defined the
marketing relationships ranging from transaction via repeated transaction,
adversarial long‐term relationship, buyer‐seller partnership (with mutual total
dependence), strategic alliances (including joint venture), and network organizations
to vertical integration.
Leavy (1994, p. 47) defines two different perspectives on the buyer‐supplier
relationship; the traditional perspective – buyer and supplier as competitors, or the
JIT perspective – buyer and supplier as partners.
A-3

A-4

Transaction

Webster (1992)

Harland (1996)

MacBeth and
Ferguson (1994)

Leavy (1994)

Purchase
order or spot
market
Pure market
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transactional
relationship
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Market
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Market
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Author(s)
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MacBeth and Ferguson (1994) range from purchase order or spot market via product
life partnership, shared destiny partnership, minority shareholding, strategic
alliance, and joint venture to merger or acquisition.

Harland (1996, p. 64) refers to an evolving body of research that defines supply chain
management as an intermediate type of relationship within a spectrum ranging from
pure market via supply chain management to vertical integration. Harland (1996, p.
66) then refers to ‘partnership’ as the intermediate type of relation in between pure
market and vertical integration. The scale ranges from purchase order or spot
market via product life partnership, shared destiny partnership, minority
shareholding partnership, strategic alliance partnership, and joint venture to
acquisition.
Lambert et al. (1996, p. 2) conclude that the relationship between organizations can
range from arm’ s length transactions via type I partnership, type II partnership, type
III partnership, and joint venture to vertical integration of the two organizations.

Cooper et al. (1997, p. 74) conclude that there is a continuum of possible relationship
styles ranges from pure arm’s length via different degrees of partnership to
extremely close business‐to‐business relations.

Bengtsson et al. (1998) define a scale ranging from short‐term contract via purchase
options, long‐term contracts, joint ventures, and joint ownership to complete
ownership.
According to Wilson (2000), relationship types range from transactional to
cooperative partnership.

Tang (1999, p. 44) classify the supplier relationship into four types; vendor,
preferred supplier, exclusive supplier and partner. The vendor makes common parts
and competes solely on unit price. The preferred supplier provides more
complex/unique products and holds some special capability. The exclusive supplier
provides unique products that very few other suppliers can provide. The partner is a
supplier that provides unique products and services and commits revenue and risk
sharing with the supplier.
Srinivasan (2004, p. 77) presented different types of partnering arrangements,
ranging from transactional to relational with the arm’s length relationships, the
collaborative relationships and the strategic alliances in between.

Cohen and Roussel (2005) present a collaboration spectrum ranging from
transactional collaboration, via cooperative collaboration and coordinated
collaboration to synchronized collaboration, see Figure A‐1.1. They also identify that
many extensive relationships are not viable and few limited relationships will give
low return.
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Figure A‐1.1 The collaboration spectrum (Cohen and Roussel, 2005)

Newman and Huang (2006, p. 3) present a framework where the levels of integration
range from no integration outside the function silos of a single firm via functional
effectiveness, cross‐functional effectiveness, supplier‐customer effectiveness, and
multi‐tier effectiveness to fully integrated multi‐tier supply chain.
Cordón and Vollmann (2008) differentiate between four different levels of
collaboration; combative, cooperative, partnership, and super collaborative. In
Figure A‐1.2 the distinction between the collaboration levels are depicted. Notably,
the segments are getting smaller and smaller as the interaction increases: there is
only enough time and resources to work with few suppliers at the super
collaboration level.

Figure A‐1.2 A mix of collaborative relations (Cordón and Vollmann, 2008)

Combative is the classic purchasing approach where procurement uses ‘combative‐
negotiations’ to get results. Cooperative is defined as relationships where each side is
striving for supply chain cooperation. These relations are typically ongoing joint
business exchanges for goods and services. Partnerships make up a small percentage
of the total number of customer‐supplier relationships. The cooperative relationship
is extended in order to maximize the overall value of the relationship and the
emphasis is on mutual benefit. Super collaborative is when both firms are truly
collaborating. It requires commitment from the entire firm and all its functions to
create significant competitive advantage together with the selected supplier
(Billington et al., 2006, p. 3).
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APPENDIX 2

FACTORS AFFECTING LEVEL OF
INTERACTION
In Chapter 4, several circumstances, scenarios, and factors affecting supplier
interaction were identified. In this Appendix, these factors will be categorized and
classified and then compiled according to their categorization.
The factors affecting level of interaction are categorized into product, demand,
supply, internal organization, relation, and context. These categories have been
presented and used previously in the dissertation, see Figure A‐2.1.

Figure A‐2.1 The categories of factors affecting a supplier relation

The factors that affect the appropriate level of interaction, identified in the frame of
reference in Chapter 4, are compiled and presented under each respective category
in Tables A‐2.1 to A‐2.6, together with the source of the factor, i.e. author reference,
or empirical. In Section A‐2.8, all 345 factors are listed alphabetically. In this list also
the classification and scale for each factor are presented.
First, an explanation of the procedure of categorizing and classifying the factors, how
the scales have been determined, and how to identify an individual affecting factor
will be given.

A-2.1

Categorization, classification, and scales

The categorization of factors is based on the categories of factors affecting a supplier
relation. The letter indicating the category for a factor, i.e. product (P), demand (D),
A-9
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supply (S), internal organization (I), relation (R), or context (C), is stated in the first
column of the Interaction Framework, see Figure A‐2.2.

Controllability M/B

Actor generic/specific

Certainty F/C
Customization G/U

Category

Categorization Classification

Factor

Scale

Explanation

scale 1 2 3 4 5 6 7 scale

Figure A‐2.2 Categorization, classification and scale for a factor

The classification of factors is based on customer‐driven manufacturing, and factors
are thus classified according to whether they affect certainty, customization, or
controllability. Factors can also be classified as actor generic or actor specific. For
each individual factor, a scale is also determined; see Figure A‐2.2 for an illustration.

A-2.1.1

Categorization

As stated in the methodology chapter, the categorization of each factor is primarily
based on the context where it is found, but also on logical assumptions. For example,
in a table called ‘Functional versus innovative products: differences in demand’ by
Fisher (1997, p. 107),1 the factor ‘Average forced end‐of‐season markdown as
percentage of full price’ can be found. This factor is included in this research as ‘End‐
of‐season markdown’ under both the product (P) and the demand (D) categories. In
other words, ‘End‐of‐season markdown’ in the product category refers to how
product characteristics affect end‐of‐season markdown, and ‘End‐of‐season
markdown’ in the demand category refers to how the demand pattern affects end‐of‐
season markdown. Furthermore, based on a logical assumption, the factor is also
included in the supply (S) category, then referring to the expected end‐of‐season
markdown on the supply market. Factors identified empirically are also categorized
based on logical assumptions. The categorization is referred to as the passive
determinants with regard to the Interaction Framework, see Section 6.2.1.

A-2.1.2

Classification

The affecting factors can be classified based on static determinants and
circumstantial determinants.

The static determinants are the actor‐generic factors (AGFs) and the actor‐specific
factors (ASFs) included in all Interaction Framework analyses for a certain focal
actor, regardless of scenario. The AGFs are the factors that are important to consider
regardless of level of certainty, level of customization, or level of controllability, and
the ASFs are factors important to consider for a specific focal actor.
1

See Table 4.6 in Section 4.8.1.
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However, since the ASFs are actor specific, they are selected by the focal actor and
thus not included in the following lists.
The circumstantial determinants are based on level of certainty, level of
customization, and level of controllability. As presented in Section 6.2.1, the factors
affected by whether the purchased item is forecast‐driven or customer‐order‐driven
are classified under ‘certainty’ as F or C. In a similar manner, the factors important to
consider for customer‐generic items and customer‐unique2 items are classified as G
or U, respectively. If there is a make‐or‐buy opportunity for an item, there are
additional factors to observe when analyzing the supplier interface. These factors are
indicated by an M in the controllability determinant if the factor advocates a make
decision and B if it advocates a buy decision. If it is a factor that is important to
consider while making the make‐or‐buy decision, it is indicated by a third indicator
‘M/B’.
Not all factors are affected by the level of certainty, the level of customization, or the
level of controllability; these factors remain unclassified in these determinants. On
the other hand, the factors important to consider regardless of level of certainty, level
of customization, or level of controllability are classified as AGFs.

In the list of all factors in Section A‐2.8, approximately one third of all factors are
classified. The classification of a factor cannot be derived from previous literature
but is instead logically determined based on the context of where it was identified.
The classification suggested for the factors in Section A‐2.8 has not been exhaustively
tested and should thus be seen as preliminary and as ‘work in progress’.

A-2.1.3

Scales

In order to use the affecting factors in the Interaction Framework, they need to be
supplemented by a scale. At one end of the scale, the characteristic of the factor that
best supports a low level of interaction is found, while the other endpoint represents
the characteristic of the factor that best supports a high level of interaction. For the
affecting factors identified by the literature review, the scale is mainly determined by
the original author. However, the direction of the scale is logically determined within
the scope of this research. For factors identified empirically, both the endpoints and
the direction of the scales are based on logical assumptions.

For example, the affecting factor ‘trust’ in the ‘relation’ category is supplemented by a
scale ranging from low to high, where a low level of trust best supports a low level of
interaction while a high level of trust supports a high level of interaction. The scale
for the factor ‘power’ on the other hand moves in the opposite direction, and thus a
high level of power supports a low level of interaction.
For a few factors no scale is determined, instead a number should be stated; e.g. for
one of the ‘Transportation lead time’ factors in the supply category, the actual
transportation lead time for the analyzed supplier should be stated (for the other
‘Transportation lead time’ factor, a relative scale is set ranging from minor to major
considering the transportation lead time in relation to the supplier’s supply lead
time).
2

Customer‐unique here includes also customer‐order‐unique items.
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Furthermore, the scale can also be used to distinguish an individual affecting factor.
For example, in the demand category, the factor ‘Demand volume’ is listed three
times. One demand volume ranges from low to high, another focuses on the average
customer order size and ranges from even to uneven. The third factor regards the
current product life‐cycle stage or trend and the scale thus ranges from increasing to
decreasing.

A-2.1.4

Conclusion

Accordingly, in order to distinguish an individual affecting factor, the categorization
and the scale for the factor need to be regarded, but not the classification.

In the following sections the affecting factors are listed according to categorization.

A-2.2

Product

A compilation of product characteristics and hence product‐related factors that can
affect the appropriate level of interaction in a supplier relation is presented in Table
A‐2.1. For each factor the corresponding author is stated, unless the factor is
identified empirically, then ‘Empirical’ is stated.
Table A‐2.1 Product factors affecting the level of interaction

Factor
Contribution margin
Cost
Development risk, complexity
Development risk, importance
Development risk, newness
End‐of‐season markdowns, average
Forecast error, average
Innovativeness
Item criticality
Items, commonality of
Items, number of
Manufacturing process, sequence of
Manufacturing process, type of
Monetary density
Patents required
Performance
Process/product interdependence
Product aesthetics
Product communicability
Product compatibility
Product complexity
Product complexity
Product conformance
Product demand, predictability
Product demand, volatility
Product design
Product design
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Author(s)
Fisher (1997, p. 107)
Miltenburg (2005, p. 45)
Wynstra and ten Pierick (2000)
Wynstra and ten Pierick (2000)
Wynstra and ten Pierick (2000)
Fisher (1997, p. 107)
Fisher (1997, p. 107)
Lamming et al. (2000, p. 679)
Hayes et al. (1988), Lakemond (2001)
Fernández‐Rañada et al. (2000, p. 63)
Hayes et al. (1988, p. 173) Garwood (1995)
Vollmann et al. (2005)
Vollmann et al. (2005)
Pagh and Cooper (1998, p. 22)
Empirical
Miltenburg (1995 (2005, p. 45)
Tatikonda and Rosenthal (2000)
Garvin (1987, p. 104)
Kotler et al. (2001, p. 225)
Kotler et al. (2001, p. 225)
Hayes et al. (1988), Lakemond (2001, p. 133)
Kotler et al. (2001, p. 225)
Garvin (1987, p. 104)
Fisher (1997, p. 107)
Fisher (1997, p. 107)
Fisher (1997, p. 108)
Kotler et al. (2001, pp. 467‐468)
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Factor
Product design characteristics
Product development risk
Product divisibility
Product durability
Product features
Product functions, number of
Product innovation level
Product innovativeness
Product life‐cycle length
Product life‐cycle stage
Product novelty
Product quality perceived
Product performance
Product quality, impact on
Product rate of adoption
Product reliability
Product serviceability
Product style
Product type
Product uniqueness
Product value of total cost
Product variety
Products relative advantage
Profit impact
Profit margin
Rules and regulations
Share of service included
Stock‐out rate, average
Storage risk
Strategic importance of product
Substitution possibilities
Subsystem linkage
Target segment
Technology novelty
Throughput time
Value profile
Volume purchased
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Author(s)
Pagh and Cooper (1998, p. 22)
Wynstra and ten Pierick (2000, p. 52)
Kotler et al. (2001, p. 225)
Garvin (1987, p. 104)
Kotler et al. (2001, p. 467)
Griffin (1997, p. 24)
Tatikonda and Rosenthal (2000)
Fisher (1997, p. 107)
Fisher (1997, p. 107)
Pagh and Cooper (1998, p. 22)
Tatikonda and Rosenthal (2000, p. 77)
Garvin (1987, p. 104)
Garvin (1987, p. 104)
Kraljic (1983, p. 112)
Kotler et al. (2001)
Garvin (1987, p. 104)
Garvin (1987, p. 104)
Kotler et al. (2001, pp. 467‐468)
Hill (2000, p. 122)
Lamming et al. (2000, p. 684)
Kraljic (1983, p. 112)
Fisher (1997, p. 107)
Kotler et al. (2001, p. 225)
Kraljic (1983, p. 112)
Fisher (1997, p. 107)
Empirical
Pagh and Cooper (1998, p. 22)
Fisher (1997, p. 107)
Kraljic (1983, p. 113)
Lamming et al. (2000, p. 684)
Kraljic (1983, p. 113)
Henderson and Clark (1990)
Empirical
Tatikonda and Rosenthal (2000)
Fisher (1997, p. 107)
Pagh and Cooper (1998, p. 22)
Kraljic (1983, p. 112)

Demand

A compilation of demand characteristics and hence demand‐related factors that can
affect the appropriate level of interaction is presented in Table A‐2.2. For each factor
the corresponding author is stated, unless the factor is identified empirically, then
‘Empirical’ is stated.
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Table A‐2.2 Demand factors affecting the level of interaction

Factor
Competitive priority
Cost of non‐delivery
Cost of non‐quality
Customer order size
Delivery dependability
Delivery efficiency
Delivery frequency
Delivery performance
Delivery precision
Delivery reliability
Delivery speed
Demand certainty
Demand lead time
Demand predictability
Demand seasonality
Demand trend
Demand volatility
Demand volume
Distance to customers
End‐of‐season markdown
Flexibility
Forecast error
Forecast horizon
Information exchange
Innovativeness
Lean approach
Order qualifier
Order winners
Product changes
Product changes required
Product criticality
Product introductions
Product life‐cycle stage
Product‐mix range
Product variety
Schedule changes
Service included
Strategic importance of product
Strategic importance of purchasing
Supplier approach, customer’s
Time frame for relation
Transparency
Transportation lead time
Volume purchased
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Author(s)
Skinner (1969)
Kraljic (1983)
Kraljic (1983)
Hill (2000, p. 122)
Miltenburg (2005, p. 45)
Empirical
Pagh and Cooper (1998, p. 23)
Leong et al. (1990, p. 114)
Miltenburg (2005, p. 45)
APICS (2008, p. 35)
Leong et al. (1990, p. 114)
Pagh and Cooper (1998, p. 23)
Fisher (1997, p. 107)
Fisher (1997, p. 107)
Empirical
Kraljic (1983, p. 113)
Fisher (1997, p. 107)
Hill (2000, p. 122)
Empirical
Fisher (1997, p. 107)
Bengtsson et al. (1998, pp. 75‐77)
Fisher (1997, p. 107)
Empirical
Empirical
Leong et al. (1990, p. 114)
Empirical
Hill (2000, p. 122)
Hill (2000, p. 122)
Hill (2000, p. 157)
Hill (2000, p. 157)
Lakemond (2001)
Hill (2000, p. 122)
Pagh and Cooper (1998, pp. 22‐23)
Hill (2000, p. 122)
Fisher (1997, p. 107)
Hill (2000, p. 157)
Fisher (1997, p. 106)
Tang (1999, p. 43)
Kraljic (1983, p. 110)
Fisher (1997, p. 107)
Corbett et al. (1999, p. 72)
Schultz (2004, 2009)
Pagh and Cooper (1998, pp. 22‐23)
Kraljic (1983, p. 113)
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A-2.4

Supply

A summary of supply characteristics and hence supply‐related factors that can affect
the appropriate level of interaction is presented in Table A‐2.3. As stated above, for
each factor the corresponding author is stated, unless the factor is identified
empirically, then ‘Empirical’ is stated.
Table 2.3 Supply factors affecting the level of interaction

Factor
Bargaining power
Call‐off method
Capabilities of employees
Capabilities, unique
Capacity buffer
Capacity change
Capacity utilization
Capital investment, level
Capital investment, specific
Competitive demand
Compliance
Control, own ability to
Control, supplier willingness
Cost efficiency
Cost of non‐delivery
Cost of non‐quality
Cost of raw material %
Delivery dependability
Delivery efficiency
Delivery performance
Delivery precision
Delivery reliability
Delivery speed
Distance to supplier
Economies of scale
Efficiency
End‐of‐season markdown
Entry barriers
Expectations of supply chain
Flexibility
Flexibility – Changeover
Flexibility – Material
Flexibility – Modification
Flexibility – Product mix
Flexibility – Rerouting
Flexibility – Sequencing
Flexibility – Volume
Impact on profitability

Author(s)
Kraljic (1983)
Empirical
Miltenburg (2005)
Pagh and Cooper (1998, p. 24)
Kraljic (1983)
Hill (2000, p. 122)
Kraljic (1983, p. 113)
Hill (2000, p. 123)
Hill (2000, p. 123)
Kraljic (1983, p. 112)
Empirical
Bengtsson et al. (1998, pp. 75‐77)
Bengtsson et al. (1998, pp. 75‐77)
Schroeder et al. (1986)
Kraljic (1983, p. 113)
Kraljic (1983, p. 113)
Kraljic (1983, p. 110)
Miltenburg (2005, p. 45)
Empirical
Leong et al. (1990, p. 114)
Miltenburg (2005, p. 45)
APICS (2008, p. 35)
Leong et al. (1990, p. 114)
Empirical
Pagh and Cooper (1998, p. 23)
Fisher (1997, p. 108)
Fisher (1997, p. 107)
Kraljic (1983)
Fisher (1997, p. 108)
Bengtsson et al. (1998, pp. 75‐77)
Gerwin (1987, p. 40)
Gerwin (1987, p. 40)
Gerwin (1987, p. 40)
Gerwin (1987, p. 40)
Gerwin (1987, p. 40)
Gerwin (1987, p. 40)
Gerwin (1987, p. 40)
Kraljic (1983, p. 112)
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Factor
Innovativeness
Inventory strategy
Items, commonality of
Knowledge, special
Lead‐time focus
Lean approach at supplier
Logistics complexity
Logistics cost
Manufacturing focus
Manufacturing strategy
Manufacturing task
Manufacturing type
Manufacturing volume
Manufacturing volume
Material substitution, improvements
Material substitution, pace of
Order qualifier
Order winner – cost
Order winner – delivery
Order winner – flexibility
Order winner – innovativeness
Order winner – quality
Order winners
Price of item
Primary purpose of supply
Process complexity
Process criticality
Process flexibility
Process maturity
Process technology
Process/product interdependence
Product change
Product development risk
Product uniqueness
Product, complexity of
Production volume
Productivity
Product‐mix range
Quality
Quality consistency
Quality level
Raw material availability
Responsiveness
Safety stock
Schedule change, ability to cope with
Schedule changes, frequency
Sequence of manufacturing
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Author(s)
Empirical
Fisher (1997, p. 108)
Fernández‐Rañada et al. (2000, p. 63)
Pagh and Cooper (1998, p. 23)
Fisher (1997, p. 108)
Empirical
Kraljic (1983, p. 110)
Kraljic (1983, p. 110)
Fisher (1997, p. 108)
Wemmerlöv (1984)
Hill (2000, p. 122)
Vollmann et al. (2005)
Hill (2000, p. 122)
Empirical
Kraljic (1983, p. 110)
Kraljic (1983, p. 110)
Hill (2000, p. 122)
Leong et al. (1990, p. 114)
Leong et al. (1990, p. 114)
Leong et al. (1990, p. 114)
Leong et al. (1990, p. 114)
Leong et al. (1990, p. 114)
Hill (2000, p. 122)
Miltenburg (2005, p. 45)
Fisher (1997, p. 108)
Sahay (2003, p. 82)
Sahay (2003, p. 82)
Hill (2000, p. 122)
Childerhouse et al. (2003, p. 72)
Hill (2000, p. 122)
Tatikonda and Rosenthal (2000, pp. 77‐78)
Hill (2000, p. 157)
Wynstra and ten Pierick (2000, p. 52)
Kraljic (1983, p. 113)
Lakemond (2001, p. 133)
Hill (2000, p. 122)
Schroeder et al. (1986)
Hill (2000, p. 122)
Empirical
Kotler et al. (2001, p. 466)
Kotler et al. (2001, p. 466)
Kraljic (1983, p. 110)
Fisher (1997, p. 108)
Empirical
Hill (2000, p. 157)
Hill (2000, p. 153)
Vollmann et al. (2005)
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Factor
Service included
Service offers
Setup – expense
Setups – number of
Share of supplier capacity
Stock‐out rate
Storage risk
Strategic importance of product at S
Subsystems interdependence
Supplier approach
Supplier capacity
Supplier product uniqueness
Supplier responsibility for cost
Supplier responsibility for design
Supplier responsibility for quality
Supplier selection
Supply lead time
Supply lead time, length of
Supply market complexity
Supply risk
Supply scarcity
Technology substitution
Throughput time
Time to market
Transparency, willingness
Transparency, technology
Transportation lead time
Value added
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Author(s)
Pagh and Cooper (1998, p. 22)
Harland (1997)
Hill (2000, p. 157)
Hill (2000, p. 157)
Kraljic (1983)
Fisher (1997, p. 107)
Kraljic (1983, p. 114)
Tang (1999, p. 43)
Henderson and Clark (1990, p. 2)
Fisher (1997, p. 108)
Kraljic (1983, p. 114)
Kraljic (1983, p. 113)
Miltenburg (2005)
Miltenburg (2005)
Miltenburg (2005)
Fisher (1997, p. 108)
Fisher (1997, p. 107)
Fisher (1997, p. 107)
Kraljic (1983, p. 110)
Kraljic (1983, p. 112)
Kraljic (1983, p. 110)
Kraljic (1983, p. 110)
Fisher (1997, p. 107)
Empirical
Schultz (2004, 2009)
Schultz (2004, 2009)
Pagh and Cooper (1998, pp. 22‐23)
Kraljic (1983, p. 110)

Internal organization

A summary of internal characteristics and hence factors that can affect the
appropriate level of interaction is presented in Table A‐2.4. As stated above, for each
factor the corresponding author is stated, unless the factor is identified empirically,
then ‘Empirical’ is stated.
Table A‐2.4 Internal organization factors affecting the level of interaction

Factors
Business risk
Capabilities of employees
Capacity buffer
Capacity change
Capacity utilization
Capital investment
Competence, internal

Author(s)
Kraljic (1983)
Miltenburg (2005)
Kraljic (1983)
Hill (2000, p. 122)
Kraljic (1983, p. 113)
Hill (2000, p. 123)
Empirical
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Factors
Consolidation power
Coordinated decision making
Entry barriers
Forecast error
Forecast horizon
Forecast quality
Internal capacity
Inventory
Inventory policy
Inventory strategy
Lead‐time focus
Lean approach
Make‐or‐buy opportunity
Manufacturing focus
Manufacturing layout
Manufacturing strategy
Material flow
Product range
Resources available
Stock‐out rate
Supplier selection approach
Throughput time
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Author(s)
Empirical
Corbett et al. (1999, p. 72)
Kraljic (1983)
Fisher (1997, p. 107)
Empirical
Empirical
Empirical
Harris (1913)
Kraljic (1983, p. 113)
Fisher (1997, p. 108)
Fisher (1997, p. 108)
Empirical
Kraljic (1983, p. 113)
Fisher (1997, p. 108)
Hayes and Wheelwright (1979)
Hayes and Wheelwright (1979)
Hayes and Wheelwright (1979)
Hill (2000, p. 153)
Empirical
Fisher (1997, p. 107)
Fisher (1997, p. 108)
Fisher (1997, p. 107)

Relation

A summary of relational factors that can affect the appropriate level of interaction is
presented in Table A‐2.5. For each factor the corresponding author is stated, unless
the factor is identified empirically, then ‘Empirical’ is stated.
Table A‐2.5 Relational factors affecting the level of interaction

Factor
Bargaining power
Commitment
Communication, culture
Communication, language
Communication, technological tools
Communication, time zones
Competitive relations
Consolidation power
Continuous improvements
Contract
Contract
Contract formality
Contract length
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Author(s)
Kraljic (1983, p. 113)
Cordón et al. (2006)
Empirical
Empirical
Empirical
Empirical
Håkansson and Ford (2002, p. 134)
Empirical
Empirical
Kumar (1996)
Bengtsson et al. (1998, pp. 75‐77)
Kumar (1996)
Ellram (1991)
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Factor
Contractual dependence
Contractual dependence
Coordinated decision making
Cultural issues
Current activities
Environmental changes
Expectations
Flexibility of relation
Frequency of interaction
Historical activities
Honesty
Importance of relation, own view
Importance of relation, relative
Importance of relation, strategic
Informality
Information‐sharing restrictions
Integration of activities
Integration of information flow
Integration of processes
Integration, operational
Integration, technological
Integrity
Involvement
Market driver
Maturity of process
Maturity of relation
Mutual trust
Potential
Power
Previous experience
Relation to contact person
Relative size
Relative size
Shared value
Strategic importance of relation
Supplier approach, own
Supplier relationship
Time frame for relation
Transparency, current
Transparency, technological readiness
Transparency, willingness
Trust
Trust – Dependability
Trust – Fairness
Trust – Faith
Turnover, headcount risk
Type of economy

Author(s)
Bengtsson et al. (1998, pp. 75‐77)
Kumar (1996)
Corbett et al. (1999, p. 72)
Billington et al. (2006, p. 1)
Håkansson and Ford (2002, p. 134)
Cravens and Piercy (1994, p. 44)
Håkansson and Ford (2002, p. 134)
Kumar (1996)
Sahay (2003, p. 81)
Håkansson and Ford (2002, p. 134)
Billington et al. (2006, p. 1)
Empirical
Empirical
Empirical
Kumar (1996)
Corbett et al. (1999, p. 72)
Lambert et al. (1996)
Lambert et al. (1996)
Lambert et al. (1996)
Cagliano et al. (2004, p. 153)
Cagliano et al. (2004)
Billington et al. (2006, p. 1)
Cooper et al. (1997)
Leavy (1994)
Childerhouse et al. (2003, p. 72)
Childerhouse et al. (2003, p. 72)
Corbett et al. (1999, p. 72)
Empirical
Cox (1999, p. 173)
Empirical
Cordón (2008)
Kraljic (1983)
Kraljic (1983)
Billington et al. (2006, p. 1)
Empirical
Fisher (1997, p. 108)
Miltenburg (1995 (2005, p. 45)
Corbett et al. (1999, p. 72)
Schultz (2004, 2009)
Schultz (2004, 2009)
Schultz (2004, 2009)
Kumar (1996, p. 99)
Kumar (1996, p. 99)
Kumar (1996, p. 99)
Kumar (1996, p. 99)
Empirical
Leavy (1994)
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A-2.7

Context

A summary of contextual factors that can affect the appropriate level of interaction is
presented in Table A‐2.6. As stated above, for each factor the corresponding author is
stated, unless the factor is identified empirically, then ‘Empirical’ is stated.
Table A‐2.6 Contextual factors affecting the level of interaction

Factor
Competitive demand
Competitive situation
Competitor introduction
Competitors, kind of
Competitors, nature of
Competitors, number of
Competitors, resources of
Competitors, strategy and tactics of
Competitors, trend of
Customers, number of
Entry barriers
Market availability (material)
Market innovativeness
Market position
Market seasonality
Market share
Market trend
Monopoly/oligopoly conditions
Rules and regulations
Suppliers, number of
Supply market complexity
Supply risk
Technology introduction
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Author(s)
Kraljic (1983, p. 112)
Skinner (1969, p. 143)
Skinner (1969, p. 143)
Skinner (1969, p. 143)
Skinner (1969, p. 143)
Skinner (1969, p. 143)
Skinner (1969, p. 143)
Skinner (1969, p. 143)
Skinner (1969, p. 143)
Kraljic (1983, p. 112)
Kraljic (1983, pp. 110 (114)
Kraljic (1983, p. 112)
Empirical
Empirical
Empirical
Kraljic (1983, p. 112)
Kotler et al. (2001)
Kraljic (1983, p. 111)
Empirical
Kraljic (1983, p. 111)
Kraljic (1983, p. 111)
Kraljic (1983, p. 112)
Tatikonda and Rosenthal (2000, pp. 77‐78)

Category

R
S
I
S
S
I
S
S
I
S
I
S
I
I
S
S
R
R
R
R
R
I
S
C

Actor generic

AGF

AGF

Customization G/U

U
U

Controllability M/B

M

M/B
M

M

B
M/B
M/B
B
M

Classified

0
0
0
0
1
1
1
1
1
0
1
0
1
1
0
0
0
0
0
1
0
1
0
1

Factor
Bargaining power
Bargaining power
Business risk
Call‐off method
Capabilities, unique
Capability of employees
Capability of employees
Capacity buffer
Capacity buffer
Capacity change
Capacity change
Capacity utilization
Capacity utilization
Capital investment
Capital investment
Capital investment , level of
Commitment
Communication
Communication
Communication
Communication
Competence, internal
Competitive demand
Competitive demand
at supplier
own employees
supplier's employees
at supplier
own
Incremental or in steps, at supplier
Incremental or in steps, own
at supplier
own
internally
specific for focal actor
at supplier
mutual
culture
language
technological tools available
time zones, distance
for handling relation
at supplier
on market

Explanation
own, in relation to supplier
% of suppliers total volume

Low
low
low
low
manual
none
low
narrow
low
low
incremental
incremental
low
low
low
low
low
shallow
not an issue
not an issue
primitive
close
low
low
low

Scale

High
high
high
high
automatic
unique
high
wide
high
high
steps
steps
high
high
high
high
high
deep
affects
affects
advanced
distant
high
high
high

A-2.8 Alphabetical list.
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Certainty F/C
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Category

S
D
R
C
C
C
C
C
C
C
C
S
I
R
R
R
R
R
R
P
S
S
S
I

Actor generic

AGF

AGF

Controllability M/B

B

Classified

0
0
1
0
0
0
0
1
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0

Factor
Competitive priority
Competitive priority
Competitive relations
Competitive situation
Competitor introduction
Competitors, kind of
Competitors, nature of
Competitors, number of
Competitors, resources of
Competitors, strategy and tactics
Competitors, trend of
Compliance
Consolidation power
Consolidation power
Continuous improvements
Contract
Contract
Contract
Contractual dependence
Contribution margin
Control
Control
Control
Coordinated decision making
own ability to control suppler
own need for controlling supplier
suppliers willingness
internal

possibility to increase own power
together with supplier
initiated by supplier
length of
formality
type

Explanation
see order winner
see order winner
other relations
contextual
rate of
Competitive situation
Competitive situation
available on market
Competitive situation
Competitive situation
Competitive situation

Low
cost
cost
few/weak
weak
low
established
passive
few
scarce
known
decreasing
n/a
low
low
no initiative
short
Loose
standard
low
low
low
low
low
low

Scale

High
lead time
lead time
many/strong
strong
high
new
aggressive
many
abundant
unknown
increasing
policy
high
high
initiative
long
specified
specific
high
high
high
high
high
high
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Customization G/U

Certainty F/C

Category

R
P
S
S
D
S
D
S
R
R
D
C
S
D
S
D
D
D
S
D
S
D
D
S

Actor generic

AGF
AGF

AGF

Certainty F/C

F

C

Customization G/U

G

Classified

0
0
1
0
1
0
0
0
0
0
0
1
0
0
0
0
1
1
0
0
1
0
0
0

Factor
Coordinated decision making
Cost
Cost efficiency
Cost of non‐delivery
Cost of non‐delivery
Cost of non‐quality
Cost of non‐quality
Cost of raw material %
Cultural issues
Current activities
Customer‐order size
Customers, number of
Delivery dependability
Delivery dependability
Delivery efficiency
Delivery efficiency
Delivery frequency
Delivery frequency
Delivery performance
Delivery performance
Delivery precision
Delivery precision
Delivery reliability
Delivery reliability
required
required

required
intervals
length of interval
dependability + speed
dependability + speed

required

available

present

for supplier
to customer
for supplier
to customer
in total cost. Affects business risk

with manufacturing a product

Explanation

Low
none
low
low
low
low
low
low
less than
few
none
small
few
low
low
low
low
even
short
low
low
low
low
low
low

Scale

High
repeatedly
high
high
high
high
high
high
more than
many
many
large
many
high
high
high
high
uneven
long
high
high
high
high
high
high
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A-23

Controllability M/B

A-24

Category

S
D
D
D
D
D
D
D
D
D
D
D
D
P
P
P
D
D
S
S
S
S
S
P

Actor generic

AGF

AGF

Certainty F/C

C
C
C

F

C

Customization G/U

U
U
U

U

Controllability M/B

B

M/B

Classified

1
1
1
0
0
0
0
0
0
1
1
0
0
1
1
1
0
1
0
0
1
0
0
0

Factor
Delivery speed
Delivery speed
Demand certainty
Demand lead time
Demand lead time
Demand lead time
Demand predictability
Demand seasonality
Demand trend
Demand volatility
Demand volume
Demand volume
Demand volume
Development risk, complexity
Development risk, importance
Development risk, newness
Distance to customer
Distance to customer
Distance to supplier
Distance to supplier
Economies of scale
Efficiency
End‐of‐season markdown
End‐of‐season markdown
supply chain focus
of item
average

product development risk
product development risk
product development risk
in time
in kilometers
in kilometers
in time

trend, life‐cycle
average customer order size

business growth

Explanation
relative other suppliers
required
forecast or customer‐order
CODZ
in relation to S (CODP)
market standard

Low
low
low
low
no
longer
low
low
low
low
low
increasing
even
low
low
low
low
number
number
number
number
no
high
low
low

Scale

yes
low
high
high

High
high
high
high
yes
shorter
high
high
high
high
high
decreasing
uneven
high
high
high
high
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Category

D
C
I
S
R
S
R
D
S
S
S
S
S
S
S
S
R
I
D
P
D
I
I
R

Certainty F/C

F
F

F
F

C

C

C

Customization G/U

G

G

U
U
U
U

U

Controllability M/B

M
M

Classified

0
0
1
1
0
0
0
1
0
1
1
1
1
1
1
0
0
1
1
0
1
1
0
0

Factor
End‐of‐season markdown
Entry barriers
Entry barriers
Entry barriers
Environmental changes
Expectations of supply chain
Expectations
Flexibility
Flexibility
Flexibility – Changeover
Flexibility – Material
Flexibility – Modification
Flexibility – Product mix
Flexibility – Rerouting
Flexibility – Sequencing
Flexibility – Volume
Flexibility of relation
Forecast error
Forecast error
Forecast error
Forecast horizon
Forecast horizon
Forecast quality
Formality
internal
internal

average

internal

own need for
own need for

Supply market
volatility
predictable/unpredictable demand
future
customer need for
own need for
responsiveness
at supplier

Explanation
Demand pattern
contextual

Low
low
low
low
low
low
efficiency
phase out
low
low
low
low
low
narrow
seldom
seldom
small
low
low
low
low
short
short
level
formal

Scale

High
high
high
high
high
high
responsiveness
continue
high
high
high
high
high
wide
often
often
large
high
high
high
high
long
long
improving
informal
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A-25

Actor generic

A-26

Category

R
R
R
S
R
R
D
R
S
D
P
R
R
R
R
R
R
I
I
I
S
I
R
P

Actor generic

AGF

AGF

Certainty F/C

C

F

Customization G/U

G

U

Controllability M/B

M

Classified

0
1
0
0
1
0
0
0
0
1
0
0
0
0
0
0
0
1
1
0
0
1
0
0

Factor
Frequency of interaction
Historical activities
Honesty
Impact on profitability
Importance of relation
Importance of relation, level
Information exchange
Information‐sharing
Innovativeness
Innovativeness
Innovativeness
Integration of activities
Integration of information flow
Integration of processes
Integration, operational
Integration, technological
Integrity
Internal capacity
Inventory
Inventory
Inventory strategy
Inventory strategy
Involvement
Item criticality
carrying cost
ordering cost
at supplier
policy/strategy
level of
for the end product

planning
NPD
collaborative relationship

requirements

sophistication (EDI, fax etc.)
restrictions

relative supplier

past
perceptive

Explanation

Low
low
negative
none
low
equal
operational
low
none
low
low
low
low
low
low
low
low
strong
scarce
low
low
none
none
low
low

Scale

High
high
positive
important
high
unequal
strategic
high
strict
high
high
high
high
high
high
high
high
weak
redundant
high
high
inventory
inventory
high
high
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Category

P
S
P
S
S
I
S
I
D
S
S
I
S
I
P
P
I
S
S
S
S
C
R
C

Actor generic

AGF

Certainty F/C

F

Customization G/U

G

Controllability M/B

M

M

M/B

B

Classified

1
0
0
1
0
0
0
0
0
1
0
1
0
1
0
0
1
1
0
0
0
0
0
0

Factor
Items, commonality of
Items, commonality of
Items, number of
Knowledge, special
Lead time focus
Lead time focus
Lean approach
Lean approach
Lean approach
Logistics complexity
Logistics cost
Make‐or‐buy opportunity
Manufacturing focus
Manufacturing layout
Manufacturing process,
Manufacturing process, type of
Manufacturing strategy
Manufacturing strategy
Manufacturing type
Manufacturing volume
Manufacturing volume
Market availability (material)
Market driver
Market innovativeness
internal
at supplier
line, batch, etc.
focal actors share of total
minimum batch
supply risk element
general approach

sequence of

excess buffer or utilization rate

at supplier
at focal actor
at customer
distance, route, communication
complexity of supply market

Explanation
in product
in suppliers product mix
in product
at supplier
at supplier

Low
common
low
few
none
none
low
no
no
no
low
low
make
buffer
general
less important
job shop
make
MTS
general
low
low
low
adversarial
low

Scale

High
unique
high
many
unique
important
high
yes
yes
yes
high
high
buy
utilization
dedicated
important
continuous flow
buy
ETO
dedicated
high
high
high
close
high
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A-27

A-28

Category

C
C
C
C
I
S
S
R
R
P
C
D
D
S
D
S
D
S
D
S
S
D
S
D

Certainty F/C

F

Customization G/U

G
G
U
U
U
U
U
U

U
U

Controllability M/B

M

Classified

0
0
0
0
0
1
1
0
0
1
1
0
1
1
1
1
1
1
1
1
0
0
0
0

Factor
Market position
Market seasonality
Market share
Market trend
Material flow
Material substitution
Material substitution
Maturity of process
Maturity of relation
Monetary density
Monopoly/oligopoly conditions
Order qualifier
Order winner
Order winner
Order winner
Order winner
Order winner
Order winner
Order winner
Order winner
Order winner
Order winner
Order winner
Order winner
cost
cost
design
design
flexibility
flexibility
delivery
delivery
quality
quality
Innovativeness
Innovativeness

pace of.
to improve product

Explanation

Low
low
low
low
low
rigid
low
no
new
new
low
competition
no
less important
not supported
less important
not supported
less important
not supported
less important
not supported
not supported
less important
not supported
less important

Scale

High
high
high
high
high
varied
high
initiative
mature
mature
high
monopoly
yes
important
supported
important
supported
important
supported
important
supported
supported
important
supported
important
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Actor generic

Category

P
R
R
R
S
S
S
S
S
S
S
P
S
P
S
D
D
P
P
P
P
D
P
P

Customization G/U

U

U
U
U

U

Controllability M/B

M

M

M

M

M/B

Classified

1
0
0
0
0
0
0
0
1
0
0
1
0
0
1
1
1
0
0
1
0
1
0
1

Factor
Patents required
Potential
Power
Previous experience
Price of item
Primary purpose of supply
Process complexity
Process criticality
Process flexibility
Process maturity
Process technology
Process/product interdependence
Process/product interdependence
Product aesthetics
Product change
Product changes
Product changes required
Product communicability
Product compatibility
Product complexity
Product conformance
Product criticality
Product demand
Product demand
predictability
volatility

fits values of customers
to understand and use
quality dimension

frequency of

quality dimension
ability to cope with

difficulties from interlinkages
importance

future
own, relative supplier
past
compared to other suppliers

Explanation

Low
few
low
low
negative
low
efficiency
low
low
flexible
new
general
common
low
low
low
minor
seldom
indescribable
fit
easy
low
low
predictable
level

Scale

High
many
high
high
positive
high
responsiveness
high
high
inflexible
mature/stable
dedicated
special
high
high
high
major
often
describable
unfit
difficult
high
high
unpredictable
volatile
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A-29

Certainty F/C

Actor generic

A-30

Category

P
P
P
S
P
P
P
P
P
P
P
P
D
P
P
D
S
D
P
P
P
P
P
I

Customization G/U

U
U

U
U

U
U
U

Controllability M/B

M
M

Classified

1
1
1
0
0
0
0
0
0
0
0
1
1
1
1
0
1
1
0
0
0
0
0
0

Factor
Product design
Product design
Product design characteristics
Product development risk
Product development risk
Product divisibility
Product durability
Product features
Product features
Product functions
Product innovation level
Product innovativeness
Product introduction
Product life‐cycle length
Product life‐cycle stage
Product life‐cycle stage
Product‐mix range
Product‐mix range
Product novelty
Product quality perceived
Product performance
Product performance
Product quality, impact on
Product range
quality dimension
impact of profitability

quality dimension

supplier offer

physical

in relation to a functional product
rate of new product introduction

can be tried prior to purchase
quality dimension
product attribute
quality dimension
number of

product attribute
generic ‐ unique

Explanation

Low
generic
standard
standard
low
low
yes
low
few
low
few
low
low
seldom
long
mature
before/after
narrow
narrow
low
low
low
low
low
narrow

Scale

High
modular
changing
customized
high
high
no
high
many
high
many
high
high
often
short
intro/decline
mature
wide
wide
high
high
high
high
high
wide
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Certainty F/C

Actor generic

Category

P
P
P
P
P
P
S
P
P
D
S
P
S
P
P
P
S
S
S
S
R
R
I
S

Certainty F/C

C

F
F

Customization G/U

G
G

U

U

U

Classified

0
0
0
1
0
1
0
0
1
0
0
0
0
1
1
0
0
0
0
0
0
0
0
1

Factor
Product rate of adoption
Product reliability
Product serviceability
Product style
Product type
Product uniqueness
Product uniqueness
Product value of total cost
Product variety
Product variety
Product, complexity of
Products relative advantage
Productivity
Profit impact
Profit impact
Profit margin
Quality
Quality consistency
Quality level
Raw‐material
Relation to contact person
Relative size
Resources available
Responsiveness
affects product cost
high supply risk
low supply risk
contribution margin
average supplier quality
product attribute
product attribute
availability
People dependent
bargain power
for handling relation

functional or innovative

secrecy needed

quality dimension
quality dimension
product attribute

Explanation

Low
low
low
low
standard
standard
low
low
low
narrow
low
low
average
low
bottleneck
non‐critical
low
bad
low
low
scarce
bad
smaller
low
low

Scale

High
high
high
high
changing
special
high
high
high
wide
high
high
superior
high
strategic
leverage
high
good
high
high
abundant
good
bigger
high
high
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A-31

Controllability M/B

Actor generic

A-32

Category

P
C
C
S
S
D
S
S
D
S
P
S
S
S
S
R
P
I
S
P
S
S
S

Certainty F/C

F

C

C

C

Customization G/U

G

U

U

Classified

0
0
0
1
0
1
0
0
0
1
1
1
0
0
0
0
0
0
0
1
0
0
0

Factor
Rules and regulations
Rules and regulations
Rules and regulations
Safety stock
Schedule changes
Schedule changes
Schedule changes required
Sequence of manufacturing
Service included
Service included
Service included, share of
Service offers
Setup – expense
Setups – number of
Share of supplier capacity
Shared values
Stock‐out rate, average
Stock‐out rate
Stock‐out rate
Storage risk
Storage risk
Strategic importance of item
Strategic importance of product
supply risk element
for focal actor
at supplier

level/unstable demand
level/unstable demand

for collaborative relationship

cost
process technology used

environmental
government
raw material or finished goods
suppliers ability to cope with
frequency of
frequency of
importance
market standard
share of
important in first life‐cycle stages

Explanation

Low
few
few
few
finished goods
bad
seldom
seldom
lose
low
none
none
none
low
low
low
low degree
low
low
low
none
none
less important
low

Scale

High
many
many
many
raw material
good
often
often
strict
high
high
high
included
high
high
high
high degree
high
high
high
high
high
important
high
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Controllability M/B

Actor generic

Category

D
P
D
S
R
P
P
S
D
R
S
S
R
S
S
S
S
I
R
C
S
S
S
S

Certainty F/C

C

Customization G/U

U

Controllability M/B

M

B

M
B

M/B

Classified

0
0
0
0
1
0
1
1
0
0
1
1
0
0
0
0
0
0
0
1
0
1
0
0

Factor

Strategic importance of product
Strategic importance of product
Strategic importance of purchasing
Strategic importance of purchasing
Strategic importance of relation
Substitution possibilities
Subsystems interdependence
Subsystems interdependence
Supplier approach, Customer's
Supplier approach, own
Supplier capacity
Supplier product uniqueness
Supplier relationship
Supplier responsibility for cost
Supplier responsibility for design
Supplier responsibility for quality
Supplier selection
Supplier selection
Supplier turnover
Suppliers, number of
Supply lead time
Supply lead time
Supply lead time
Supply lead time

Explanation

select primarily for
select primarily for
headcount ‐ risk
affects supply risk
from supplier to focal actor
length of
for item
compared to other suppliers

linkage between
linkage between
price reductions or work together
price reductions or work together
share of
patents etc.

at customer
at focal actor
for customer
for focal actor

Low
low
low
less important
less important
low
high
none
none
adversarial
adversarial
low
low
adversarial
low
low
low
cost
cost
low
few
number
increasing
short
low

Scale

decreasing
long
high

high
high
important
important
high
low
many
many
cooperative
cooperative
high
high
partnership
high
high
high
speed
speed
high
many

High
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A-33

Actor generic

A-34

Category

C
S
S
C
S
P
C
P
S
S
P
I
R
D
S
R
D
R
R
S
S
S
S
D

Actor generic

AGF
AGF

Certainty F/C

F
F

F

C

Customization G/U

U

Controllability M/B

M

M/B

M

Classified

1
0
0
1
0
0
0
1
0
1
1
1
0
0
0
1
0
0
0
1
1
0
0
0

Factor
Supply market complexity
Supply market complexity
Supply risk
Supply risk
Supply scarcity
Target segment
Technology introduction
Technology novelty
Technology substitution
Throughput time
Throughput time
Throughput time
Time frame for relation
Time frame for relation
Time‐to‐market
Transparency
Transparency
Transparency
Transparency
Transparency
Transparency
Transportation lead time
Transportation lead time
Transportation lead time
current, with supplier
from customer
technology
willingness
technology
willingness
from supplier to focal actor
in relation to S
in relation to S

pace of.
at supplier
standard for this product
Internal, in relation to supplier

pace of

risk, complexity of supply market

complexity of supply market

Explanation

Low
low
low
low
low
low
wide
low
low
low
number
number
low
limited
limited
short
low
restrictive
none
low
none
low
number
minor
low

Scale

major
high

high
unlimited
unlimited
long
high
open
available
high
available
high

High
high
high
high
high
high
narrow
high
high
high
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Category

R
R
R
R
R
R
S
P
P
D

Controllability M/B

M

Classified

0
0
0
0
0
0
0
1
0
0

Factor
Trust
Trust
Trust – dependability
Trust – fairness
Trust – faith
Type of economy
Value added
Value profile
Volume purchased
Volume purchased
at supplier
where is the value added?
impact of profitability
impact of profitability

Explanation
mutual; reduced risk

Low
low
low
low
low
low
closed
low share
internal
low
low

Scale

High
high
high
high
high
high
open
high share
external
high
high
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Customization G/U

Certainty F/C

Actor generic
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APPENDIX 3

EXCEL APPLICATION OF
CDP METHOD

In order to facilitate the practical application of the CDP method, all affecting factors
from Chapter 4 and Appendix 2 are gathered in a Microsoft office – Excel file. Also a
tentative tool is created in Excel to facilitate the selection of relevant factors in a
certain situation.

The tool consists of six worksheets; Product, Sub‐assembly, Manufactured item,
Purchased item, Actor Specific Factors, and Adapted Interaction Framework. The
first five sheets are linked to the adapted Interaction Framework in the sixth sheet,
and by filling in the information needed in these sheets; relevant factors will
automatically be included in the Adapted Interaction Framework.
The first four sheets (Product, Sub‐assembly, Manufactured item and Purchased
item) can be used in parallel to the first seven steps in the CDP method, and the
information inserted in these sheets directly generates an Adapted Interaction
Framework, see Figure A‐3.1 for an overview of where the information from the CDP
method is inserted.
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Figure A‐3.1 Information gathered in the Product, Sub‐assembly, Manufactured item, and
Purchased item sheets

3.1 Excel sheet 1: Product
The first sheet in the Excel‐file – Product, is replicated in Figure A‐3.2.

The cells highlighted in blue can contain any text while the cells highlighted in green
contain a list of options and cells highlighted in pink can only hold yes or no answers.
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Product
Instructions

Step 1

Basic product information
Product (family) name
Main order winner
Manufacturing volume [time unit]
Share of total production
Number of Sub‐assemblies in product
Total number of Items in product

Fill in

Select from list

Yes /no

select one Lead‐time, price, quality, flexibility, or design
unit
%
Automatically create rows in Step 5 below

Step 2

Identify Supply lead‐time

unit S

Step 3

Identyfy demand lead‐time

unit D

Step 4

Level of customization of product

CG, CU, or COU

Step 5

Make/Buy analysis
Sub‐assembly 1
Sub‐assembly 2
Sub‐assembly 3
Sub‐assembly 4
Sub‐assembly 5
..
Sub‐assembly n

Only own manufacturing/assembly?
Y/N
Y/N
Y/N
Y/N
Y/N
Y/N
Y/N

Figure A‐3.2 The Product sheet

In step 1, the main order winner, the production volume and the share of total
production volume is used to determine some of the affecting factors in the adapted
Interaction Framework. Number of sub‐assemblies and items in the product is used
to auto‐create the content of sheets 2 and 3.
The demand lead time (D), corresponding to step 3 in the CDP method is used to
distinguish between forecast‐driven and customer‐order‐driven items.

The make‐or‐buy analysis in step 5 sorts out the items with a supplier relation (buy‐
items). When this sheet is completed, sheet 2 has been auto‐created.
Example

In Figure A‐3.3, the Product sheet for end product Z is pictured (recall Section 4.3.1
and example in Chapter 9).
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Product Z
Instructions

Fill in

Step 1

Basic product information
Product (family) name
Main order winner
Production volume [unit]
Share of total production
Number of Sub‐assemblies in product
Total number of Items in product

Step 2

Supply lead‐time

2 days

Step 3

Demand lead‐time

7 days

Step 4

Level of customization of product

Step 5

Make‐or‐Buy analysis
Sub‐assembly 1

Select from list

Yes /no

Z
lead‐time
10000 pcs/month
20%
1Y
5

D

COU
Only own manufacturing/assembly?
Y

Figure A‐3.3 The product sheet for end product Z

For end product Z, there is one sub‐assembly. This sub‐assembly is pure make, and
hence renders so supplier relation to analyze. It is nevertheless analyzed since it
contains purchased items and thus determines their prerequisites.

3.2 Excel sheet 2: Sub-Assembly

The second sheet in the Excel‐file – Sub‐assembly, is replicated in Figure A‐3.4.
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Sub‐assembly
Instructions

Step 1

Fill in

Yes or No

Select from list Calculated Retreived

Parent product
Basic sub‐assembly information

Item ID
Name of sub‐assembly
Sub‐assembly also included in:
Total Volume [unit]
Number of suppliers/sub‐assembly
Number of Items in Sub‐assembly
(step 5) Make/buy opportunity for sub‐assembly
% of total volume, internal
Name of supplier 1
% of total volume
Name of supplier 2
% of total volume
Name of supplier 3
% of total volume

Unit

Y/N

where of

purchased

Also supplies:
Also supplies:
Also supplies:
Control

not 100%

Step 2

Identify supply lead‐time
Internal lead‐time
External lead‐time/supplier
Supply lead‐time

Step 3

Differentiate forecast from customer order driven
Demand lead time

from parent
I
E
0S

Time unit
Time unit
Time unit
Time unit

1D
0 S/D‐ratio
Demand Driven

Step 4

Differentiate generic from unique
Level of customization for item

ST
Y/N
%

CADP ‐ Adaption lead‐time
Step 5

Differentiate make from buy
Internal manufacturing
Supplier 1
Supplier 2
Supplier 3

Step 6

Classify sub‐assembly
(primary) classification
(secondary) classification

Step 7

Select suppliers to investigate furher
S/D‐ratio ranking
Automatical selection?
Manual selection

STV
Y/N
%
A

ST
Y/N
Y/N
Y/N
Y/N

CU
Y/N
%

COU
Y/N
%

CU
Y/N
Y/N
Y/N
Y/N

COU
Y/N
Y/N
Y/N
Y/N

Time unit
STV
Y/N
Y/N
Y/N
Y/N

FC, FS, DC, DS
FC, FS, DC, DS

# per supplier
Y/N per supplier
Y/N per supplier

Figure A‐3.4 The sub–assembly sheet
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Example
The corresponding sheet for end product Z, Sub‐assembly Y can be found in Figure A‐
3.5.

Sub‐assembly Z

Instructions

Fill in

Step 1

Parent product
Basic sub‐assembly information

(step 5)

Item ID
Name of sub‐assembly
Sub‐assembly also included in:
Total Volume [unit]
Number of suppliers/sub‐assembly
Number of Items in Sub‐assembly
Make/buy opportunity for sub‐assembly
% of total volume, internal

Yes or No Select from list calculated retreived

Z

Control

Y
sub‐assembly
‐
10000 Psc/month
0, Internal
2 whereof
N
100%
ok

Step 2

Identify supply lead‐time
Internal lead‐time
External lead‐time/supplier
Supply lead‐time

Step 3

Differentiate forecast from customer order driven
Demand lead time
7D
0,714285714 S:D‐ratio
Customer order driven

Step 4

Differentiate generic from unique
Level of customization for item

CADP ‐ Adaption lead‐time

0 purchased items

2 from paren days
3I
days
‐E
‐
5S
days

CG
N
%
2A

GO
N
%

CU
Y
100%

COU
N
%

days

Figure A‐3.5 The sub–assembly sheet for end product Z, sub‐assembly Y

3.3 Excel sheet 3: Manufactured items
The third sheet in the Excel‐file – Manufactured items, is replicated in Figure A‐3.6.
These items do not render a supplier relationship, but they can be parent items to
purchased items and can hence affect their prerequisites.
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Manufactured Item
Instructions

Fill in Yes /no

Parent product
Step 1 Basic item information
Item ID
Name of item
Item also included in:
Total Volume [unit]
Number of Items in manufactured item

Select from list Calculatied Retreived

Unit
where of

Step 2 Identify supply lead‐time
Internal lead‐time

purchased

from parent Time unit
I
Time unit
S
Time unit

Step 3 Differentiate forecast from customer order driven
Demand lead‐time

D
#DIV/0! S:D‐ratio
#DIV/0! Driver

Step 4 Differentiate generic from unique
Level of customization for item

Y/N
Y/N
Y/N
Y/N

CG
GO
CU
COU

%
%
%
%

Figure A‐3.6 The manufactured item sheet

Example
The Manufacture item sheet for end product Z and hence items U, W, and X are
pictured in Figure A‐3.7.
Manufactured Item Z

Instructions

Parent Item
Step 1 Basic item information
Item ID
Name of item
Item also included in:
Total Volume [unit]
Number of Items in manufactured item
Step 2 Determine cumulative lead‐time
Internal lead‐time

Step 3 Distinguish forecast or demand driven
Demand lead time

Step 4 Distingusish standardized and customized
Level of customization for item

Fill in

Yes /no

Select

Calculated Retreived

Y

Y

X
manuf
‐
10000 psc/month
1 whereof purch
5
1I
6S

0
Time unit
Time unit
Time unit

7D
0,85714 S:D‐ratio
Demand Driver

Yes
No
No
No

CG
GO
CU
COU

X

U
manuf
‐
10000 psc/month
1 whereof purch
5
3I
8S

1
Time unit
Time unit
Time unit

7D
1,142857143 S:D‐ratio
Forecast Driver

100%
%
%
%

No
No
Yes
No

CG
GO
CU
COU

W
manuf
‐
10000 psc/month
1 whereof purch
6
2I
8S

1
Time unit
Time unit
Time unit

7D
1,142857143 S:D‐ratio
Forecast Driver

%
%
100%
%

Yes
No
No
No

CG
GO
CU
COU

100%
%
%
%

Figure A‐3.7 The manufactured item sheet for end product Z, item X, U, and W

3.4 Excel sheet 4: Purchased items
The fourth sheet in the Excel‐file – Purchased items, is replicated in Figure A‐3.8.
Since these items are purchased, they all render a supplier relationship. Thus, all
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seven steps are carried out for these items, in order to determine if the relation is
relevant to analyze in the Interaction Framework.

Purchased Item

Instructions

Fill in

Parent item
Basic item information
Item ID
Name of item
Item also included in:
Total Volume [unit]
Number of suppliers/item
(step 5) Make/buy opportunity

Yes /no

Select

Calculated Retreived

Step 1

% of total volume, internal
Name of supplier 1
% of total volume
Name of supplier 2
% of total volume
Name of supplier 3
% of total volume

Unit
Y/N

Also supplies:
Also supplies:
Also supplies:
Control not 100%

Step 2

Identify supply lead‐time
External lead‐time/supplier 1
External lead‐time/supplier 2

Step 3

Differentiate forecast from customer order driven
Demand lead time
D
#DIV/0! S:D‐ratio
Driver Driver

Step 4

Differentiate generic from unique
Level of customization for item

Step 5

Differentiate make from buy
Internal manufacturing
Supplier 1
Supplier 2
Supplier 3

Step 6

Classify sub‐assembly
(primary) classification
(secondary) classification

Step 7

Select supplier to investigate furher
S:D‐ratio ranking
automatically selected?
Manual selection

Figure A‐3.8 The purchased item sheet
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Parent
E
E
S

Time unit
Time unit

CG
Y/N
%

GO
Y/N
%

CU
Y/N
%

COU
Y/N
%

ST
Y/N
Y/N
Y/N
Y/N

STV
Y/N
Y/N
Y/N
Y/N

CU
Y/N
Y/N
Y/N
Y/N

COU
Y/N
Y/N
Y/N
Y/N

FG, FU, CoG, CoCo
FG, FU, CoG, CoCo

# per supplier
Y/N per supplier
Y/N per supplier

Appendix 3
In step 7, an indication regarding if the relationship should be analyzed or not is
given by the macro, but the final decision is a manual selection of supplier relations
to analyze further.
Example

The purchased item sheet for end product Z and hence item V and Q are pictured in
Figure A‐3.9.

Purchased Items Z

Instructions

Fill in

Parent item
Basic item information
Item ID
Name of item
Item also included in:
Total Volume [unit]
Number of suppliers/item
(step 5) Make/buy opportunity

Q
Purch
‐
10000 pcs/month
2
No

SupplierA Also supplies:
100%
Also supplies:
Control

Step 3

Differentiate forecast fromcustomer order driven
Demand lead time
7D
1,571428571 S:D‐ratio
Forecast Driver
Differentiate generic from unique
Level of customization for item

Step 5

Distinguish Make or Buy
Supplier 1
Supplier 2

Step 6

Classify sub‐assembly
(primary) classification
(secondary) classification

Step 7

Select supplier to investigate furher
S/D‐ratio ranking
automatically selected?

‐

SupplierB Also supplies:
86%
SupplierC Also supplies:
14%
ok

ok

Identify supply lead‐time
External lead‐time/supplier

Manual selection

U

V
Purch
‐
10000 pcs/month
1
No

Step 2

Step 4

Select Calculated Retreived

W

Step 1

Name of supplier 1
% of total volume
Name of supplier 2
% of total volume

Yes /no

8 Parent
3E
E
11 S

days

SupplierA

8 Parent
4E
4E
12 S

‐
‐

days
days

SupplierB
SupplierC

7D
1,7142857 S:D‐ratio
Forecast Driver

CG
Yes
100%

GO
No

CU
No

COU
No

CG
Yes
75%

GO
Yes
25%

CU
No
%

COU
No
%

CG
Yes

GO
No

CU
No

COU
No

CG
Yes
No

GO
Yes
Yes

CU
No
No

COU
No
No

FG FG, FU, CoG, CoCo
FG, FU, CoG, CoCo

1 per supplier
Y SupplierA
Yes per supplier

FG FG, FU, CoG, CoCo
FU FG, FU, CoG, CoCo

1 per supplier
Y SupplierB
Y SupplierC
Yes per supplier

Figure A‐3.9 The purchased item sheet for end product Z, purchased items V and Q

For end product Z, two Interaction Frameworks have to be created – one for the
forecast‐driven customer‐generic (FD‐CG) situation where SupplierA and SupplierB
should be analyzed and one for the forecast‐driven customer‐order‐unique (FD‐CoU)
situation where SupplierB (for non‐generic items) and SupplierC should be analyzed.

3.5 Excel sheet 5: Actor specific factors

The fifth sheet is designed to allow the focal actor to include Actor specific factors
(ASF) in the adapted Interaction Framework. See Figure A‐3.10 for some previously
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used ASF factors. The user should mark column B with ‘ASF’ if the factor is found
applicable. This automatically changes column F to a “1” and thus adds the factor to
the adapted Interaction Framework.

Columns C through E (representing level of certainty, level of customization, and
level of controllability) are hidden in this example.
Select Actor Specific Factors

F G

Classified

Generic/special

Category

A B

Factor

R

0 Bargain power

R

0 Commitment

R

0 Continous improvements

R

0 Coordinated decision making

R

0 Cultural issues

R

0 Environmental changes

R

0 Honesty

R

0 Importance of relation, strategic

R

0 Integrity

R

0 Mutual trust

R

0 Power

R

0 Previous experience

R

0 Shared values

R

0 Turnover

S

0 Compliance

S

0 Inventory strategy

S

0 Lead‐time focus

S

0 Lean approach

S

0 Quality

S

0 Supplier approach, own

H

Explanation

Volatility
Perceptive

Own, relative supplier
Past
Headcount ‐ risk
At supplier
At supplier
At supplier
Average supplier quality

I

Q

scale 1 2 3 4 5 6 7 scale

low
shallow
no initiative
none
few
low
none
operational
strong
low
low
negative
low degree
low
n/a
none
none
no
bad
adversarial

high
deep
initiative
repeatedly
many
high
important
strategic
weak
high
high
positive
high degree
high
policy
inventory
important
yes
good
cooperative

Figure A‐3.10 Layout of the ASF‐sheet, first part

To add further ASF factors, the second part of the ASF‐sheet is used, see Figure A‐
3.11. First, the focal actor selects the number of factors that is to be added (the green
box indicates that a number can be selected from a list). The corresponding numbers
of rows are then automatically added to the layout. The focal actor then selects the
category each factor belongs to from a list in column A (green shading). Then focal
actor writes the name of the factor in column G (blue shading – indicating free text)
and an explanation or definition of the factor, if necessary, in column H (also free
text). The relevant end‐points of the scale are manually inserted in columns I and Q
respectively (free text).
Fill in the number of ASF‐factors you would like to add:

A B

F G
ASF 1

H

Figure A‐3.11 Layout of the ASF‐sheet, second part
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The ASF‐factors manually added in the second part of the ASF‐sheet are also
automatically included in the adapted Interaction Framework.
Example

In Figure A‐3.12, an example is shown where five ASF‐factors are selected from the
layout in Figure A‐3.10.
F G

Classified

Generic/special

Category

A B

Factor

R

0 Bargain power

R

0 Commitment

H

Explanation

R ASF 1 Continous improvements
R
0 Coordinated decision making
R

0 Cultural issues

R

0 Environmental changes

R

0 Honesty

Volatility
Perceptive

R ASF 1 Importance of relation, strategic
R
0 Integrity
R

0 Mutual trust

0 Power
R ASF 1 Previous experience
R
0 Shared values
R
0 Turnover
R

S ASF 1 Compliance
S
0 Inventory strategy
S

0 Lead‐time focus

S ASF 1 Lean approach
S
0 Quality
S

Own, relative supplier
Past
Headcount ‐ risk
At supplier
At supplier
At supplier
Average supplier quality

0 Supplier approach, own

I

Q

scale 1 2 3 4 5 6 7 scale

low
shallow
no initiative
none
few
low
none
operational
strong
low
low
negative
low degree
low
n/a
none
none
no
bad
adversarial

high
deep
initiative
repeatedly
many
high
important
strategic
weak
high
high
positive
high degree
high
policy
inventory
important
yes
good
cooperative

Figure A‐3.12 Example where 5 ASF‐factors are selected from the layout in Figure A‐3.10

In Figure A‐3.13, three ASF‐factors for a focal actor with a lean focus are manually
added, according to Figure A‐3.11.
Fill in the number of ASF‐factors you would like to add:
F G
H
S ASF 1 Batch quantity
Suitable for Lean?
S ASF 1 Safety stock
Suitable for Lean?
S ASF 1 Call‐off method
Suitable for Lean?

A B

3
I
high
high
MRP

Q
low
low
Kanban

Figure A‐3.13 Example where 3 ASF‐factors are added in the ASF‐sheet

3.6 Excel sheet 6: Adapted Interaction Framework
When the five previous sheets have been filled in, the adapted Interaction
Framework has automatically been created in sheet 6. The adapted Interaction
Framework now contains the factors relevant to consider for this specific situation.
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An illustration of how the different steps in the CDP method contribute to sort out
tha classifications relevant for a specific situation is illustrated in Figure A‐3.14.

Figure A‐3.14 Linkage between steps in the CDP method and the adaption of the Interaction
Framework

Accordingly, when the five Excel‐sheets have been completed and the resulting
adapted Interaction Framework has been created, Stage 1 in ‘Analyzing a supplier
interaction in the Interaction Framework’ as presented in Section 6.2.1 is completed.
Next in step 10 is thus to identify an interaction profile and to analyze the result and
handle deviations.
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APPENDIX 4

CASE STUDY CONTACT
PERSONS

In Table A‐4.1, all case company contact persons are listed. When a date is stated it
indicates a meeting and/or interview outside the KOPeration project. An X in the
KOPeration column indicates participation at one or more KOPeration activities, see
Table A 4.2.

Company Name
Combitech Mats Wahlfeldt
David Skyborn
Stina Svensson
Beatrice Kärnborg
Krickos Selander
Jörgen Callisen
Mattias Hallgren
Jonas Nöjd
Ericsson
Andréas Malmstedt
Jonas Henriksson
Jenny Lagerlöf
Alexander Hjertén

Fagerhult

Martin Lydén
Ale Celic
Nina Ström
Stefan Ståhl
Anders Fransson
Hans Hansson
Anders Löfvenhamn
Björn Spaak
Tobias Gustafsson
Erica Gill

Role
Vice Precident Design & Logistics
Business Developer
Business Area Manager
Business Area Manager
Logistics and Purchasing Consultant
Logistics and Purchasing Consultant
Consultant Manager
Logistics and Purchasing Consultant
Manager Supplier Management

Date
2008‐06‐16
2008‐06‐16

2009‐05‐27
2010‐05‐11
2009‐05‐27
2010‐05‐11
2010‐05‐11

Manager Supplier Management
Pre‐CODP Commodity Manager
Manager Planning & Short Term
Dimensioning
Post‐CODP Commodity Manager
Manager Process Management Logistics
Project Manager SCM
2008‐04‐15
Global Purchasing Director
2008‐05‐05
Supply Chain Director
2008‐05‐05
Plant Manager Suzhou
Trading and Outsourcing Manager
Production Logistic Manager
Business Developer, Supplier Development
Supplier Developer

KOPeration

Table A‐4.1 Name and role of case company informants

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

A-51

Company Name
Husqvarna Bo Sahlqvist
Rikard Andersson
Tommy Hultén
Parker
Björn Carlsson
Gabriella Bonde
Christoffer Gramnaes
Mats Karlsson
Peder Bryntesson
Malin Bennhage
Siemens
Fredrik Kornebäck
Emma Priem‐Sandberg
Nils‐Erik Olsson
Nadja Håkansson
Emma Östberg

Role
Supply Chain Manager
Project manager
Purchaser
Manager Production Control
Senior Buyer, Strategic purchase
Trainee
Division supply chain manager
Supplier development
Quality and Supplier development
Process and Method Developer
Purchasing Developer
Manager Demand and Supply Planning
Supply Chain Developer
Supply Chain Developer

Date
2008‐08‐25

KOPeration

A method for customer-driven purchasing-Appendix

X
X
X
X
X
X
X
X
X
X

2008‐09‐09
2008‐11‐25

2008‐01‐24
2008‐01‐24
2008‐11‐12

X
X
X

In Table A‐4.2, the participants at each KOPeration workshop are listed. Cells marked
with grey indicate that the company did not participate at this workshop.
Participation within brackets indicates participation by video‐conference (Skype).

Ericsson

Fagerhult
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2012‐09‐25

1

2012‐05‐23

1
1
1

1
1
1

2012‐03‐23

1
1

2011‐11‐09

1
1

2011‐06‐15

2010‐10‐19

1
1

2011‐02‐08

2010‐06‐03

Combitech

Name
Jenny Bäckstrand
Joakim Wikner
Eva Johansson
Mats Wahlfeldt
Stina Svensson
David Skyborn
Beatrice Kärnborg
Krickos Selander
Jörgen Callisen
Mattias Hallgren
Jonas Nöjd
Andréas Malmstedt
Jenny Lagerlöf
Alexander Hjertén
Martin Lydén
Ale Ceric
Stefan Ståhl
Hans Hansson

2009‐09‐30

Company
JTH

2009‐03‐17

Table A‐4.2 Participant list for KOPeration‐project activities

1
1

1
1

1
1
1

(1)
1
1

1
1
1

1
1

1

1

1
1

1

1

1

1

1
1
1

1
1

1
1

1
1
1

1
1
1

1

1

1
1
1
1

1

1

1
1
1
1

1
1
1
1

1
1

1
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Husqvarna

Parker

Siemens

Anders Löfvenhamn
Björn Spaak
Tobias Gustafsson
Erica Gill
Bo Sahlqvist
Rikard Andersson
Tommy Hultén
Björn Carlsson
Gabriella Bonde
Christoffer Gramnaes
Mats Karlsson
Peder Bryntesson
Malin Bennhage
Fredrik Kornebäck
Nils‐Erik Olsson
Nadja Håkansson
Emma Östberg

1

1
1

1
1
1
1
1
1

1
1
1

1
1
1
1
1

1
1

1
1

1

1

1
1

1
1

1

1
1

1
1

1

1

1

1

1

1
1
1

1
1
1

1
1

1
1

1
1

1

1

1

1

1

1

1
1

1
1

1
1
1

1

A-53

A method for customer-driven purchasing-Appendix

A-54

Appendix 5
A-A-2

APPENDIX 5

LIST OF PUBLICATIONS

In this list of publications, all previous publications by the author are listed in
reversed chronological order. When the original publication is in Swedish, the
original title is first stated and indicated with italic‐font, and then an approximate
translation to English is provided.
Table A‐2.1 List of publications

Title

Author(s)

Publication type

Kundorderstyrning och kundanpassning – från
kund‐ och leverantörsperspektiv [in Swedish]
[Process drivers and customer adaption – from
customer and supplier perspective]
Decoupling points and product uniqueness
impact on supplier relations

Bäckstrand et al.
(2012)

Conference Paper,
PLAN 2012

(Wikner and
Bäckstrand,
2012)(Wikner and
Bäckstrand,
2012)Wikner and
Bäckstrand (2012)
Aligning purchasing strategy and operations
Wikner and
strategy
Bäckstrand (2011)
Strategiska frikopplingspunkter och samverkan i Wikner and
försörjningskedjor [in Swedish]
Bäckstrand (2010b)
[Strategic decoupling points and interactions in
supply chains]
Strategiska frikopplingspunkter och samverkan i (Wikner and
försörjningskedjor [in Swedish]
Bäckstrand,
[Strategic decoupling points and interactions in 2010a)(Wikner and
supply chains]
Bäckstrand,
2010a)Wikner and
Bäckstrand (2010a)
Grad av kundorderstyrning [in Swedish]
Wikner and
[Level of certainty]
Bäckstrand (2009)
Samordning av grad av samverkan och grad av Bäckstrand and
kundorderstyrning [in Swedish]
Wikner
[Co‐ordination of level of interaction and level (2009)Bäckstrand
of certainty]
and Wikner
(2009)Bäckstrand
and Wikner (2009)
Nivå av samverkan i kund‐ och leverantörs‐
Bäckstrand
relationer [in Swedish]
(2008)Bäckstrand
[Level of interaction in customer and supplier
(2008)Bäckstrand
relations]
(2008)

Conference paper,
EUROMA 2012

Conference paper,
EUROMA 2011
Conference paper,
PLAN 2010
Article in
”Bättre produktivitet”

Conference paper,
PLAN 2009
Article in
”Bättre produktivitet”

Book chapter in ”Bonniers
ledarskapshandböcker”
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Title

Author(s)

Publication type

Projektplan för samproduktion [in Swedish]
[Scientific project plan]
Samordning av grad av samverkan och grad av
kundorderstyrning [in Swedish]
[Co‐ordination of level of interaction and
level of certainty]

Bäckstrand and
Wikner (2008a)
Bäckstrand and
Wikner
(2008b)Bäckstrand
and Wikner
(2008b)Bäckstrand
and Wikner (2008b)
Stillström and
Bäckstrand
(2007)Stillström and
Bäckstrand
(2007)Stillström and
Bäckstrand (2007)
Bäckstrand and
Stillström
(2007)Bäckstrand
and Stillström
(2007)Bäckstrand
and Stillström (2007)
Bäckstrand (2007a)

Research funding
application to KK‐stiftelsen
Conference paper,
PLAN 2008

Effects on Supply Chain Relations in Mobile
Manufacturing

Investigating the Aspect of Interaction in the
Mobile Manufacturing Concept

Levels of Interaction in Supply Chain Relations

Kundfokuserade varor och tjänster [in Swedish] Bäckstrand
Customer‐focused products and services
(2007b)Bäckstrand
(2007b)Bäckstrand
(2007b)
Levels of Interaction in Supply Chains
Bäckstrand
(2006)Bäckstrand
(2006)Bäckstrand
(2006)
Supply Chain Interaction ‐ Market
Bäckstrand and
requirements affecting the level of interaction Säfsten (2006)
Review of Supply Chain Collaboration Levels
Bäckstrand and
and Types
Säfsten (2005)
A Review of Supply Chain Classifications
Bäckstrand and
Sandgren (2005)
Effektivisering av försörjningsnätverket för
Bäckstrand and
åkgräsklippare vid Husqvarna AB [in Swedish]
Esbjörnson (2004)
Increasing supply chain efficiency for riders at
Husqvarna AB
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Conference paper,
SPS 2007

Conference paper,
NOFOMA 2007

Licentiate thesis,
Chalmers, Sweden,
Edited conference
proceedings, PLAN 2007
Conference paper,
PLAN 2006Bäckstrand and
Säfsten (2006)Bäckstrand
and Säfsten (2006)
Conference paper,
IPSERA 2006
Conference paper,
OSCM 2005
Conference paper,
PLAN 2005
Master’s thesis,
LiTH, Sweden
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APPENDIX 6

ABBREVIATIONS

In this Appendix, the abbreviations used throughout this dissertation are gathered
and listed alphabetically. First, the abbreviations used in Chapters 1‐7, 9 and 11 are
listed in Table A‐6.1. Then, the company specific abbreviations, found in Chapters 8
and 10, are listed under the company where the abbreviation is used. Ericsson
specific abbreviations are found in Table A‐6.2, Fagerhult specific abbreviations are
found in Table A‐6.3, Parker specific abbreviations are found in Table A‐6.4, and
Siemens specific abbreviations are found in Table A‐6.5.
Table A‐6.1 Abbreviations

Abbreviation
A
AGF
ASF
B
BF
BOM
C
C
CADP
CADZ
CDP
CF
CG
CoD
CoD‐CG
CoD‐CoU
CoD‐CU
CODP
CODZ
CoU
CU
D
D
DP
DZ
E
EDI
EPEx

Explanation
Adapt lead time
Actor generic factor
Actor specific factor
Buy
Batch flow
Bill‐of‐material
Context
Customer‐order‐driven
Customer adaption decoupling point
Customer adaption decoupling zone
Customer‐driven purchasing
Continuous flow
Customer‐generic
Customer‐order‐driven
Customer‐order‐driven customer‐generic
Customer‐order‐driven
customer‐order‐unique
Customer‐order‐driven customer‐unique
Customer order decoupling point
Customer order decoupling zone
Customer order unique
Customer‐unique
Demand lead time
Demand factors
Decoupling point
Decoupling zone
External lead time
Electronic Data Interchange
Every part every interval

A strategic lead time
Interaction Framework classification
Interaction Framework classification
Interaction Framework classification
Figure 4.18
Interaction Framework category
Interaction Framework classification

Figure 4.18
Level of customization
Level of certainty
Classification, step 7
Classification, step 7
Classification, step 7

Level of customization
Level of customization
A strategic lead time
Interaction Framework category

A strategic lead time
Lean concept
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Abbreviation
EPL
F
FD
FD‐CG
FD‐CoU
FD‐CU
FMS
G
I
I
JIT
JS
KPI
L
M
OPL
P
PCM
PODP
PODZ
R
S
S
SBSP
SI
U
VMI

Explanation
Equipment paced flow
Forecast‐driven
Forecast‐driven
Forecast‐driven customer‐generic
Forecast‐driven customer‐order‐unique
Forecast‐driven customer‐unique
Flexible manufacturing system
Generic
Internal lead time
Internal organization factors
Just in time
Job shop
Key performance indicator
Lead time
Make
Operator paced flow
Product factors
Production control manager
Purchase order decoupling point
Purchase order decoupling zone
Relational factors
Supply lead time. S = E + I
Supplier factors
Senior buyer of strategic purchase
Item supply lead time
Unique
Vendor managed inventory

Figure 4.18
Interaction Framework classification
Level of certainty
Classification, step 7
Classification, step 7
Classification, step 7
Figure 4.16
Interaction Framework classification
A strategic lead time
Interaction Framework category
Figure 4.16
Figure 4.18

Interaction Framework classification
Figure 4.18
Interaction Framework category
Table 2.4

Interaction Framework category
A strategic lead time
Interaction Framework category
Table 2.4
Interaction Framework classification

Table A‐6.2 Ericsson specific abbreviations

Abbreviation
3PLP
COP
BNET
DP
DS
DWDM
DMAIC
EDA
EDI
EMS
GDSM
GHz
HUB
IHD
IMS
IP
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Explanation
Third party logistics provider
Customer order point (CODP)
Business unit Networks
Decision point
Dual source
Dense wavelength division multiplexing
Define, measure, analyze, improve, control
Product family name for fixed broad band access
Electronic data interface
Electronic manufacturing service
Global demand and supply management
Gigahertz (Frequency)
Consignment stock (Buffer)
In‐house delivery
IP multimedia subsystem
Internet protocol

Table 8.1
Figure 8.9
Figure 8.6
Figure 8.10
Table 8.1
Figure 8.2
Figure 8.13
Figure 8.2
Figure 8.8
Figure 8.8
Figure 8.8
Table 8.1
Figure 8.6
Figure 8.2
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Abbreviation
LTB
MMIC
NPI
OMS
PA
PCB
PI
PL
PtP
PtM
PIM
RF
SDH
SS
T&A
TG
TPI
VMI
VPA

Explanation
Last time buy
Integrated circuit (electronic component)
New product introduction
Optical multiplex section
Product area
Printed circuit board
Performance indicator
Product line
Point to point
Point to multi points
Product introduction management
Electronic component (receiver)
Synchronous digital hierarchy
Single source
Transmission and access
Toll gate
Transfer product introduction
Vendor managed inventory
Vendor price agreement

Figure 8.9
Figure 8.8
Figure 8.9
Figure 8.2
Figure 8.6
Figure 8.8
Figure 8.9
Figure 8.8
Figure 8.2
Figure 8.2
Figure 8.7
Figure 8.8
Figure 8.2
Table 8.1
Figure 8.7
Figure 8.13
Figure 8.9
Table 8.1
Figure 8.10

Table A‐6.3 Fagerhult specific abbreviations

Abbreviation
AS
ASL
FBI
FDC
LDC
P‐FMEA
PS
PSL
QDC
SEA
UAE
UK

Explanation
Approved supplier
Approved supplier list
Fagerhult Belysning Intranet
Fagerhult distribution center
Local distribution center
Process failure mode and effect analysis
Preferred supplier
Preferred supplier list
Quality demand checklist
South East Asia
United Arab Emirates
United Kingdom

Figure 8.21
Figure 8.21
Figure 8.21
Table 8.7
Table 8.7
Figure 8.21
Figure 8.21
Figure 8.21
Table 8.6
Table 8.6
Table 8.6

Table A‐6.4 Parker specific abbreviations

Abbreviation
EDCN
EDCS
EPEx
FM
LV
POL
VM
VP1

Explanation
European distribution center north
European distribution center south
Every part every interval
Fast motor (fixed)
Lastvagnar (truck)
Parker online
Variable motor
Variable pump
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Table A‐6.5 Siemens specific abbreviations

Abbreviation
DLE
MW
SGT
THN
WIP
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Explanation
Dry low NOx emission
Mega watt
Siemens Gas turbine
An acquired supplier
Work‐in‐process

Figure 8.36
Table 8.12
Table 8.12
Figure 8.38
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