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Summary

The purpose of this research has been to contribute to the development of ETO literature.
Based on this following research problem was formulated: 7o what extent will lean
procurement be applicable for a global shipbuilder, building high-end specialized vessels
in a low-cost country? A case study was hence a suitable design for this research. The case
organization used is Vard Group, and the unit of analysis their global value chain with

foreign building location in Vung Tau.

In order to answer the given research problem, an extensive literature study was conducted
for defining lean procurement. This research defined lean procurement by lean supplier
selection, lean relationship management and lean supplier development. Five research
questions were further formulated to answer the research problem using two different
research designs. First a descriptive design was used to answer RQ1-2, and thereafter an
explorative design was used to answer RQ3-RQ5. Qualitative methods were further used
as main technique for data collection. Data was collected through interviews with

informants within the case organization and one informant from a supplier organization.

The case study research has revealed two main findings, which proved to affect the
applicability of the three defined lean procurement elements. The first main finding
affecting the applicability of lean procurement is the ETO structure, which implies that
shipowner has a final saying in decisions concerning components on the vessel, especially
for the strategic components. The second main finding affecting the applicability of lean
procurement for the case organization is the identified organizational strategic gap with
respect to the lean implementation. Many decisions concerning procurement related
activities are handled at the main office where lean thinking is not of concern. This will

have significant impact on the applicability of lean procurement for the global value.

This research concludes that lean procurement in terms of lean supplier selection will to a
very limited extent be applicable; whist lean procurement in terms of lean relationship
management is to a limited extent applicable; and finally that lean procurement in terms of
lean supplier development will be moderately applicable for a global shipbuilder, building
high-end specialized vessels in a low-cost country. The latter applicability is limited to
joint improvement activities, knowledge sharing and dedicated assets, given that the entire

organization is pursuing a lean procurement philosophy.
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1. Introduction

1.1 Background and Motivation for the Thesis

The Norwegian shipbuilding industry is recognized as a high quality industry with
significant reliability and competence in designing and building complex and highly
customized vessels (Dugnas and Oterhals, 2008). Especially specialized vessels, including
offshore service vessels, seismic, and similar, have been pointed out as one of the most
important markets for the Norwegian shipbuilding industry, where the competence have
developed over years. However, the high labour costs in Norway have over time created
difficulties for the Norwegian shipyards to compete against low-cost countries, building
standardised low-cost vessels (Narings- og handelsdepartementet, 2005). Further, it has
been revealed that the Norwegian shipbuilding industry has struggled to remain
competitive and profitable, due to two main reasons. Firstly, the industry experienced a
boom in shipbuilding contracts from 2000-2007. As a result, the Norwegian shipyards had
problems in concluding projects due to lack of capacity, resulting in expensive delays and
low profit margins (Aslesen, 2007). Secondly, the financial crisis, which began in 2007,
led to less orders of new vessels. Due to this crisis, the competition from low-cost
countries further increased (Dugnas and Oterhals, 2008; Hervik et al., 2012). However, a
report from 2012 revealed that the Norwegian shipyards experienced an upturn the last few
years, indicating that the activity has stabilized on a level giving improved number of
concluded projects and improved profit margins (Hervik et al., 2012). The report stated
that the Norwegian shipyards are in position to compete internationally in the sector of
specialized vessels in the years up to 2020. The challenge, however, is for the Norwegian
shipyards to exploit the international market in own advantage, where high focus is put on
innovation, competence development, productivity improvement and smart logistical
solutions to compensate for the high Norwegian cost level (Dugnas and Oterhals, 2008;
Hervik et al., 2012). According to Dugnas and Uthaug (2007, in Dugnas and Oterhals,
2008), it has been proposed that adaptation of lean principles is an alternative for the

Norwegian shipbuilding industry in order to address the challenges the industry is facing.

Lean is a central production philosophy, which receives increased attention from scholars
and manufacturing companies aiming to raise effectiveness in production. The concept

was first introduced by Toyota in 1940, referred to as the Toyota Production System (TPS).



The term lean derived from a study on TPS, which resulted in the book “The Machine that
Changed the World”, written by Womack, Jones and Roos in 1990 (Melton, 2005). The
Western world was interested in the philosophy already in the beginning of 1980, as the
automobile industry suffered from the Japanese competition in terms of low prices and
great quality (Liker, 2004). Lean required only half the human effort, capital investment
and manufacturing (Lean Enterprise Institute, 2009), in contrast to the mass production
systems used in the Western world (Womack, Jones and Roos, 1990). Lean was used as a
guideline for improving quality, productivity and flexibility (Womack, Jones and Roos,
1990), and received increased awareness after Toyota’s success, which triggered a global
transformation in other industries (Liker, 2004). The philosophy has been applied
successfully in various industries, such as service industries, healthcare and governments
(Bowen and Youngdahl, 1998; Larsson, 2008). According to Liker (2004) elimination of
waste lie at the heart of lean. Lean thinking refers to all the non-value adding activities the
customer is not willing to pay for as muda, which is the Japanese word for waste. Hence,
lean starts with the customer and their definition of value. The aim of the philosophy is to
eliminate waste in all aspects of the business, making a continuous flow of value adding

activities.

The implementation of lean principles for the Engineered-to-Order (ETO) sector has been
proposed in the literature. However, according to Gosling and Naim (2009), it has been
questioned upon to which extent lean principles actually are applicable for the sector, as it
initially was proposed as a philosophy applicable for mass production manufacturing
systems (Melton, 2005). Thus, Gosling and Naim (2009) argue that an empirical research
examining the identification of appropriate applicability of lean philosophy to the ETO
sector is of high value. They further emphasize that the shipbuilding industry will
contribute significantly to the development of the ETO literature (Gosling and Naim,
2009). The Norwegian shipbuilding industry has consolidated into the Norwegian
maritime cluster, consisting of shipowners, shipbrokers, maritime consultants, equipment
suppliers and shipbuilders (Oterhals, Hervik and Berem, 2014). According to Halse
(2014), shipbuilders of specialized vessels in the Norwegian maritime cluster focus on
innovation and differentiation, and can be characterized as ETO producers as they build
their vessels with a high degree of customization for individual customers. Hence, this
study will address the ETO literature development, by researching applicability of lean

principles for a shipbuilding company from the Norwegian maritime cluster. Although



lean was pioneered as a manufacturing system, it has according to Melton (2005)
expanded to become a philosophy applicable to all departments of the organization. Bashin
and Burcher (2006) support this, by emphasizing that all subsystems within an
organization, including procurement, will have to implement lean in order to achieve the
maximum benefits. Melton (2005) further argues that lean needs to be applied in all
aspects of the supply chain in order to be sustainable realized and to have the maximum
benefits within an organization. This statement implies that lean thinking does not only
consider an internal perspective within an organization, however it also requires the
suppliers to be part of the philosophy to have the maximum benefits. The procurement
department will hence be a vital department for an organization in order to link the internal

with the external perspective.

Procurement was in 1985 identified by Michael Porter as a support activity in the value
chain. A value chain is an organization’s set of activities that are performed in order to
deliver a valuable product to the end-customer. The purpose of a value chain is to identify
and develop properties that can provide the organization a strategic competitive advantage
(van Weele, 2014). However, modern literature argues that procurement no longer is seen
as a support activity, but rather as a strategic activity in the organization (Tan, 2001; Barla,
2003). Procurement is linked to production, and has an important role for an organization’s
profitability (Larson, 2008). As a result from effective procurement, there are possibilities
for obtaining a substantial competitive advantage (Langley et al., 2008). The procurement
function extends into creating excellence in value streams, which includes the supplier
network as a key for achieving competitive advantage (Hines, 1996). In lean, the supplier
relationships are emphasized as important (Arnold and Chapman, 2004; Liker, 2004),
where the buyer is dependent on the supplier for surviving in the increasingly competitive

market (Bergdahl, 1996).

In order to face the challenge of the Norwegian cost-level and competition from low-cost
countries, trends in the Norwegian shipbuilding industry have been to buy or build
shipyards in low-cost countries (Naerings- og handelsdepartementet, 2005). The
Norwegian maritime cluster has an innovative strength, which has been ascribed to the
close geographical distance between the buyer and supplier (Halse, 2014). With a more
geographically disperse value chain, with foreign production and innovation in the cluster,

it will be interesting to detect to what extent lean principles are applicable for the



procurement function. Hence, the motivation for this research is to investigate to what
extent lean procurement is applicable for a global shipbuilder, building high-end
specialized vessels in a low-cost country. The case organization for this study is Vard
Group, where the unit of analysis will be their global value chain with foreign building
location in Vung Tau. Vard Vung Tau, henceforth VVT, is recognized as an industry
example of their lean philosophy, which has recently been implemented in their
procurement department. The title of this mater thesis is Lean procurement in global
shipbuilding of high-end specialized vessels, with the subtitle a case study of Vard
Group’s global value chain with building location in Vung Tau. Initial research revealed
that there are limited research contributions associated with lean procurement. Hence,
extensive work will be devoted for defining lean procurement through a literature study.
Further, an empirical study will be conducted for investigating to what extent lean
procurement is applicable for Vard Group’s global value chain with building location in
Vung Tau. Furthermore, it will be discussed why elements of lean procurement might not
be applicable for this context. Based on this, this research will be a contribution for the
ETO literature, identifying the applicability of lean procurement for an ETO producer,

when the organization has a global value chain with production in a low-cost country.



1.2 Research Problem

Based on the background and motivation, this research will answer the following research

problem:

Research Problem:

To what extent will lean procurement be applicable for a global shipbuilder, building high-end

specialized vessels in a low-cost country?

In order to evaluate the applicability of lean procurement, it will be necessary to divide the
study into two research designs. First, two descriptive research questions will be

examined. These research questions are specifically related to the case organization:

RQ1:
Where in the case organization’s value chain are procurement activities conducted?

| RQ2:

How is lean procurement reflected in the case organization?

Given the nature of the research problem, the aim for this research is to evaluate the
applicability of lean procurement for a global ETO producer, with building location in a
low-cost country. Due to the complexity related to global ETO production, it will be
necessary to describe the identified value chain in order to detect where procurement
activities are conducted. As stated in the introduction, VVT have recently implemented
lean philosophy in their procurement department. Hence, it is necessary to describe how
VVT identify lean procurement, and further describe how this is reflected in the entire case
organization. A sub-conclusion will be provided for each of the research questions. The

sub-conclusions will lay foundation for remaining research.

Second, three explorative and more general research questions will be examined. In order
to evaluate the applicability of lean on procurement, it was necessary to define lean
procurement for this research. The literature study presented in chapter 2, defines lean
procurement by lean supplier selection, lean relationship management and lean supplier
development. A detailed review of respective elements are given in the literature study, see
chapter 2.3. The literature study concerning the elements of lean procurement will together
with the empirical study create a foundation for discussions and an answer to the research

problem.



RQ3:
What characterizes lean supplier selection, and to what extent will lean supplier selection be

applicable for a global shipbuilder, building high-end specialized vessels in a low-cost country?

In order to answer the third research question, literature related to lean supplier selection
will be reviewed. Further, the case organization’s processes related to supplier selection,
when building in Vung Tau, will be identified and mapped through interviews with key
informants in the value chain. Further, the processes will be analysed in order to give an
evaluation of to what extent lean supplier selection is applicable for the identified value

chain. In addition, it will be evaluated why this literature may not be applicable.

What characterizes lean relationship management, and to what extent will lean relationship
management be applicable for a global shipbuilder, building high-end specialized vessels in a

low-cost country?

In order to answer the forth research question, literature related to lean relationship
management will be reviewed. Thereafter, the case organization’s processes related to
relationship management, when building in Vung Tau, will be identified and mapped
through interviews with key informants in the value chain. Further, the processes will be
analysed in order to give an evaluation of to what extent lean relationship management is
applicable for the identified value chain. In addition, it will be evaluated why this literature

may not be applicable.

What characterizes lean supplier development, and to what extent will lean supplier development
be applicable for a global shipbuilder, building high-end specialized vessels in a low-cost

country?

In order to answer the fifth and final research question, literature related to lean supplier
development will be reviewed. Thereafter, the case organization’s processes related to
supplier development, when building in Vung Tau, will be identified and mapped through
interviews with key informants in the value chain. Further, the processes will be analysed
in order to give an evaluation of to what extent lean supplier development is applicable for
the identified value chain. In addition, it will be evaluated why this literature may not be

applicable.



This research aims to contribute for the development of ETO literature, where it has been
questioned upon to what extent lean principles are applicable for the ETO sector (Gosling
and Naim, 2009). The research has a two-folded structure. RQ1-2 are of descriptive nature,
laying foundation for the remaining research. RQ3-5 are of explorative nature, where the
research will examine the case organization’s processes with respect to the three elements
used for defining lean procurement: lean supplier selection, lean relationship management
and lean supplier development. Based on the result, the research will answer the research
problem by evaluating the applicability of lean procurement for a global shipbuilder,
building high-end specialized vessels in a low-cost country. The research will give an
evaluation of to what extent lean procurement is applicable, and why applicability of lean

procurement might be a challenge.



1.3 Limitations of the Research Problem

Due to the limited time scope for this research, it is necessary to narrow the research down.
According to Johannesen, Schjelberg and Vik (2013)", elements of lean procurement
should be applied on products where quality, reliability and responsiveness are the most
important attributes. This corresponds to Caniéls and Gelderman (2005), who propose a
management strategy for strategic suppliers, where goal is to obtain improvements in
quality, delivery, reliability, lead-times, product development, product design and
reduction of costs. Hence, this research will explore to what extent lean procurement may
be applicable based on the strategic components for the case organization. Literature

concerning strategic components is further presented in section 2.2.2.

! This paper was available through the permanent link: http://hdl.handle.net/11250/266533, until May 2015.
However, the paper is now marked as confidential.



1.4 Structure of the Research

The following figure illustrates how the different chapters in this research are linked

together for answering the research problem:

Chapter 1:

Introduction
The ETO Structure

Procurement

Chapter 2:
Literature Study

Lean Supplier : .
Selection Relationship
Management

Lean Supplier
Development

Chapter 3:

Methodology

Chapter 4:
Case Description

ETO environment

Chapter 5:
Analysis &

Discussion RQ1-2

Chapter 6:
Analysis &

Discussion RQ3-5

Chapter 7:
Conclusion

Chapter 8:
Limitation &
Further Research

Figure 1.1: Structure of the research



The first chapter contained a motivation and background for the research, where the
research problem was further formulated with associated research questions. It was
identified that a literature study concerning lean procurement will lay foundation for

analysis and discussion of the research question in order to answer the research problem.

Chapter 2 presents the literature study. First, ETO and procurement literature is identified.
Thereafter, the elements used for defining lean procurement are reviewed. A final
subchapter identifies a framework of how theoretical concepts from the literature study

will be operationalized for obtaining empirical data.

Chapter 3 presents and justifies the research methods used for this research.

In chapter 4, the case is identified and a justification of why the case is relevant is given.

RQ1-2 is analysed and discussed under chapter 5, and RQ3-5 is analysed and discussed
under chapter 6. The analysis and discussions are divided into two chapters, as RQ1-2 is of
descriptive nature, affecting the analysis and discussion of the remaining research
questions. Data obtained from the interviews is presented and analysed against relevant
literature provided in subchapter 2. Further the analysis is discussed and thereafter a sub-

conclusion given for each of the respective research questions.

In chapter 7, a conclusion to the research problem is given based on the analysis and
discussion chapters is provided, where it lays foundation for further research, presented in

chapter 8. Additionally, the latter chapter concerns limitations for this research.
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2. Literature Study

2.1 Introduction

In order to answer the research problem it was necessary to conduct a literature study. This
chapter presents relevant literature for this research, with a four-folded structure. The first
subchapter identifies appropriate ETO literature. The following subchapter gives an
introduction to procurement literature. A justification of the elements used for defining
lean procurement is provided in the following subchapter. Additionally, it provides a
review of respective elements. The forth and final subchapter presents a framework of how
theoretical concepts from the literature study will be operationalized for obtaining

empirical data.
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2.2 The Engineer-to-Order Structure

As this research aims to contribute to the development of ETO literature, it is relevant to
identify literature concerning the ETO structure, which is what the case organization uses.
The first section in this subchapter clarifies the ETO structure by using the customer order
decoupling point. As this research concerns lean procurement, the following section

introduces literature on procurement for an ETO producer.

2.2.1 The Customer Order Decoupling Point and ETO

The customer order decoupling point (CODP) is recognized as an important strategic
concept to distinguish different strategies and supply chains (Gosling and Naim, 2009;
Semini et al., 2014). Most literature defines the four following structures: make-to-stock
(MTS), assemble-to-order (ATO), make-to-order (MTO) and engineer-to-order (ETO)
(Gosling and Naim, 2009; van Weele, 2014; Wikner and Rudberg, 2005). Figure 2.1 below
illustrates the four different structures and at which stage the CODP is located for each of

them. The ETO structure is further emphasized.

2?::‘:;;””3Cmm Design gg;ﬁf;g}f & Final assembly Delivery
Make-to-stock —===mmmmm e e CODP —»
Assemble-fo-order -----=---mmmmm e COoDP >
Make-to-order ~  TTTTTTTTTTTC CODP »
Engineer-to-order CODP >
More upstream More downstream >

Figure 2.1: Different product delivery strategies and the customer order decoupling point (Semini et al., 2014, 365)

The CODP indicates where in the supply chain the production becomes order-specific. The

activities downstream from this point are planned based upon customer orders, whilst the
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activities upstream are forecast based (Gosling and Naim, 2009; van Weele, 2014). This is
illustrated in figure 2.1, where the dotted line depicts the forecast based activities, whereas
the straight line depicts customer-based orders. The production flow for an ETO producer
is completely driven by actual customer orders with the CODP located at the design stage,
illustrated in figure 2.1 above (Gosling and Naim, 2009). After the order is placed an
intensive consultation between the design and engineering is necessary and often discussed
in detail with suppliers. As a result this type of production structure requires long lead-
times (van Weele, 2014). This indicates that the purchasing decisions must be taken at an
early phase in the project. However, one of the most important characteristics of the
Norwegian customized shipbuilding industry is the flexibility, which allows customers to
accommodate engineering change orders late during the shipbuilding process (Semini et

al., 2014).

According to Hicks, McGovern and Earl (1999) the ETO structure encompasses different
types of organizations, designs and products manufactured. However, Gosling and Naim
(2009) argue that the ETO structure is primarily associated with complex and highly
customized project environments within the construction and capital goods sectors. In
contrast to the high-volume sector there is limited research on supply chain management,
henceforth SCM, in the ETO and low-volume sector (Hicks, McGovern and Earl, 1999).
Hence, SCM in the ETO sector is considered in the context of trends in the high-volume
sector. Hicks, McGovern and Earl (1999) further argue that the model applied in a high-
volume context is often not appropriate for an organization with an ETO structure. Gosling
and Naim (2009) supports this, but they additionally emphasize that some aspects from the
high-volume sector can be applied. They argue that just-in-time, henceforth JIT, and
supplier development initiatives, such as reduction of the supplier base and building of
long-term relationships may be relevant aspects from the high-volume sector for ETO and

the low-volume sector.

Hicks, McGovern and Earl (1999) argue that there has been a trend towards vertical
disintegration amongst ETO producers, which is driven by financial pressure and the need
for cost reduction. They further argue that a vertical disintegration may increase the
flexibility and hence making alternative product configurations possible. The outsourcing
approach varies from one organization to another. For some ETO producers, outsourcing is

not an option due to lack of potential suppliers. At the other extreme, some ETO producers
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have outsourced all manufacturing, assembly, construction and commissioning. Hicks,
McGovern and Earl (1999) argue that assembly processes are considered to result in high
levels of added value, and it has therefore been a common approach to focus on this
activity internally. Due to the trend of increased outsourcing by ETO producers, SCM is
considered as strategically important because of the reliance upon suppliers. For an ETO
producer the components and services bought often represents a large share of the total
contract value, therefore, McGovern and Earl (1999) emphasize the importance to develop

a more collaborative approach to suppliers.

2.2.2 Procurement for an ETO Producer

According to Hicks, McGovern and Earl (1999) the effectiveness of the procurement
processes within an ETO production organization will be determined by how correct and
appropriate the specifications are. They distinguish between functional specifications and
detailed technical specifications. Functional specifications define the requirements of what
the product must do, but does not include how it should be done. This allows the suppliers
to develop own design and hence introduce innovation and reduce costs. Detailed technical
specification on the other hand, reduces the supplier’s ability to influence the design, and
hence limit innovation and result in unnecessary design and procurement activities, which

may increase cost and lead-time.

The procurement decision within an ETO production organization is taken at different
stages of the product development. Hicks, McGovern and Earl (1999) mention three
different stages where specifications are made. Firstly, the customer may specify preferred
suppliers or detailed specifications. Secondly, the specifications of components and
subsystems may take place at the tendering stage. Thirdly, they argue that engineering
design may specify components during the detailed design process. However, delay may
be caused due to the availability of components with detailed specifications. As these
require long lead-time they should be considered early in the design process. The use of
standardized configurations, on the other hand, allows sourcing decisions to be taken at a
later stage in the overall process (Hicks, McGovern and Earl, 1999). They further
emphasize the challenge of unnecessary variety for an ETO producer, when there is only

limited re-use of engineering designs amongst orders. By a high level of variety the
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complexity of the procurement processes and hence greater uncertainty and risk may
increase. Furthermore, they argue that the use of a lowest-price strategy may require
continual supplier assessment, which may be wasteful, time consuming and expensive. In
addition this strategy does not have the benefits of long-term partnerships by using fewer
suppliers. Hicks, McGovern and Earl (1999) argue that the variety and range of
specifications and high proportion of contract value, which is outsourced by an ETO

producer suggests that procurement should be regarded as strategic.
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2.3 Procurement

As this research concerns lean procurement, the following section introduces general
procurement literature. First, a definition of purchasing and procurement is given. The
following section concerns relationship management, where two classification tools are

identified.

2.3.1 Purchasing and Procurement

The purchasing function involves activities to determine the purchasing needs, supplier
selection, establishing suitable prices, specifying terms and conditions, issuing of contract
or order, and following up delivery and payment (van Weele, 2014). Purchasing is defined

as:

“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

favourable conditions’” (van Weele, 2014, 8)

Procurement, however, is a broader term. Procurement includes all activities from getting
a product from a supplier to its final destination. This means that the purchasing function is
a part of the procurement, together with stores, traffic and transportation, inspections,

assurance of quality and control (van Weele, 2014).

The suppliers are important for ensuring quality, functionality and for holding costs
reasonable. In order to achieve a good short-term financial position, as well as a long-term
competitive advantage, efficient and constructive relationship with suppliers should be of
great concern (van Weele, 2014). According to Cousins et al. (2008), inter-firm
relationships can be defined as a set of processes, which requires inputs in terms of
resources to generate an output. The required resources are communication, culture,
people, technology, time and effort. The output can be lower costs, higher quality, greater
product innovation, risk reductions and enhanced market value. The inputs and outputs of

a relationship may be asymmetrical depending on desired output for both the supplier and
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the buyer. Moreover, the relationship will be influenced by the external environment and

constrains occurring due to respective parties strategies, goals and power mechanisms.

2.3.2 Relationship Management

According to Cousins et al. (2008), a company will advantage by including relationship
management as a daily routine for the procurement function. The relationship management
will differ based on company strategy and the type of components that is to be purchased.
The relationship may either be a transaction-based arm’s length relationship, or a close
cooperative relationship with a strategic focus. According to van Weele (2014), parameters
like demand, value and importance of the products are relevant when forming supplier
relations. For an organization providing low-cost products, the relationship management
focus should be on obtaining low-cost components for production. For these organizations,
the procurement is seen as a tactic operation. Vice versa, organizations aiming to provide
time-to-market or innovative products will prefer to have relationship management as a
part of their strategic process of procurement (Cousins et al., 2008). Cousins et al. (2008)
further argue that a portfolio of supplier relations will enable the company to evaluate
suitable relationship strategies. It is further argued that in order to optimally use this
portfolio, the organization must analyse suitable sourcing strategies based on different

components.

The ABC-analysis is a classification model used for differentiating between important and
less important purchases (Gelderman and van Weele, 2005). The result from an ABC-
analysis is a classification of inventory components, laying ground for establishing suitable
relationships with suppliers. According to Arnold, Chapman and Clive (2008), the ABC-
classification allows for different levels of control with respect to the components based on
relative importance. ABC-classification is based on the principle that a small number of
components often dominate the result in any situation. This tendency was observed by the

Italian economist Vilfredo Pareto and is today referred to as “Pareto’s law”. Pareto’s law
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illustrates the relationship between the percentage of components and the percentage of

annual dollar usage, where the pattern is divided into three groups:

* A-components: small share (approximately 20%) of the components, which stand
for most (approximately 80%) of the total value.

* (C-components: a large share of the components (approximately 50%), which stand
for a small share of the total value (approximately 5%).

* B-components: somewhere in between, approximately 30% of the components

stand for approximately 15% of the total value.

Initially, the ABC-analysis was the only tool for differentiating important and less
important purchases. However, the tool does have some drawbacks. First, the ABC-
analysis focus on financial value of the component, and does not consider cost of poor
quality, social risk, performance risk and other components. Second, traditionally the
ABC-analysis does not suggest strategic recommendations for each category classified.
Thus, it was considered as a breakthrough in the development of professional purchasing
when the Kraljic’s purchasing portfolio was introduced in 1983 (Gelderman and van

Weele, 2005).

Kraljic’s purchasing portfolio represents the most important single prescriptive and
diagnostic tool available to purchasing and supply chain management (Syson, 1992, in
Gelderman and van Weele, 2005). According to Kraljic (1983), the supply strategy of a
company depends on the importance of the purchasing and the complexity/risk in the
supply market. Kraljic (1983) developed the purchasing portfolio in order to minimize the
supply risk, as well as to enable the company to make the most of their buying power. The
purchasing portfolio is a matrix, where the dimensions are represented by supply risk and
profit impact, running from low to high. The supply risk relates to the complexity of the
supply market, and may be measured against various criteria: long-term and short-term
product availability, scarcity of suppliers in the market, switching costs for changing the
supplier, market structure for the supply, geographic distance, risks of inventory, and

available substitutes. Profit impact is related to the impact of the purchasing for the bottom

18



line to the company. The profit impact may be measured against various criteria: material
costs, total costs, purchase volume, percentage of total purchase costs, or impact on

product quality or business growth (van Weele, 2014).

By assessing this, the organization may achieve purchasing power and an acceptable
amount of risk. Based on supply risk and the purchase impact on the firm’s profit Kraljic
(1983) identified four categories for the components, leverage components, strategic
components, non-critical components and bottleneck components. These categories are

identified in the figure below.

Purchasing Product Portfolio

High

Leverage Strategic
Components Components

Purchasing’s
Impact on
Financial Results

Non-critical Bottleneck
Comonents Components

Low

Low High
Supply Risk

Figure 2.2: Purchasing product portfolio (modified from Gelderman and van Weele, 2002, 208)

Strategic components are often purchased from one supplier alone, leading to a significant
supply risk. The components often stand for an extensive part of the product design, often
supplied at customer specifications (van Weele, 2014). Van Weele (2014) argues that 20%
of the components supplied will represent approximately 80% of the purchasing turnover,
and can thus be classified as strategic components for the company. According to Caniéls

and Gelderman (2005), it is recommended to build a long-lasting partnership with
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suppliers of strategic components, with mutual trust and commitments. This may lead to
improvements in quality, delivery, reliability, lead-times, product development, product
design and reduction of costs. Strategic components will be the main focus for further

investigations in this research, cf. 1.3
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2.4 Lean Procurement

This subchapter addresses the definition of lean procurement given for this research.
Johannesen, Schelberg and Vik (2013) have proposed a model for implementing lean
procurement in the high-volume sector. The model includes eight elements: value stream
mapping; information and cost sharing; measure lean achievements; lean organization
structure; lean thinking and kaizen; lean supplier selection; lean relationship
management, and lean supplier development. Lean thinking and kaizen is the key driving
force in the model. This element emphasizes the importance of continuous improvements
internally in the organization when implementing lean procurement. The definition of lean
procurement given for this research is based on a selection of elements proposed in this

model.

From the ETO literature, it was identified that the ETO structure is associated with
complex and highly customized projects. The literature further revealed that the
components and services bought often represents a large share of the total contract value.
The production flow for ETO producers is completely based on customer orders, where the
CODP is located early in the design phase. After the order is placed, an intensive
consultation between design and engineering is necessary, and often discussed in detail
with suppliers. Hence, the selection of suppliers seems relevant for lean procurement in
ETO, as it is identified that this activity is conducted at an early phase in the project.
Further, the ETO literature revealed that supplier development initiatives, which include a
reduction of the supplier base and establishing long-terms relationships, are relevant
aspects for the ETO sector. This literature corresponds with the strategy suggested for
strategic suppliers in the Kraljic matrix presented in the procurement literature chapter.
Based on this, supplier development and relationship management seems relevant
elements for lean procurement in ETO. Torvatn (2014) emphasize the same elements
based on the model proposed by Johannesen, Schelberg and Vik (2013). These elements
will through this subchapter further be reviewed.

Johannesen, Schelberg and Vik (2013) claims that full benefits of lean procurement will
only be achieved when all elements from the model are considered. However, they argue
that benefits are possible by implementing a selection of the elements. As stated in the
introduction, 1.1, initial research revealed that there are limited research contributions

associated with lean procurement. Hence, extensive work was devoted for this literature
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study, where the literature proposed in this subchapter is intended the high-volume sector.
The purpose for this research is to evaluate the applicability of lean procurement for the
ETO and low-volume sector. Literature presented in the following sections will be the
foundation for analysing and discussion applicability of lean procurement, RQ3-5, in

chapter 6.

This subchapter has a three-folded structure. Where a literature review is given
respectively for lean supplier selection, lean relationship management and lean supplier

development.

2.4.1 Lean Supplier Selection

According to Johannesen, Schelberg and Vik (2013), it is important for a company to find
suppliers meeting the organization’s need and demand. This will enable the organization to
achieve strategic goals and top performance. Lean supplier selection is identified as one of
three key elements for defining lean procurement in this research, and is further provided
in this literature study with a three-folded structure. The first section focuses on
possibilities, motivations and challenges for ensuring lean supply. The second section
focuses on aspects related to elaboration and rationalization of components and suppliers.
Thereafter, a model for lean supplier selection is presented in the third section. This part
of the literature study will further be used for discussion and analysis with respect to RQ3

in chapter 6.

The introduction, given in 1.1, mentioned that the lean philosophy has expanded to
become a philosophy applicable for all aspects of the supply chain. Dyer (2000) supports
this by acknowledging that sustainable competitive advantage no longer is created within
an organization, but in the extended lean enterprise. The foundation of lean procurement is
to identify value creation for the customer, involving all actors in the value chain. Hence,
requirements are put on communication between the buyer and its suppliers (Torvatn,

2014). In order to create value for the final customer, it is crucial to look at the supply
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chain as a whole in order to manage both upstream and downstream relationships with

suppliers and customers (Bicheno and Holweg, 2009).

It is argued that a lean customer becomes more productive when working lean suppliers
meeting all requirements concerning costs, quality and reliability (MacDuffie and Helper,
1997; Simpson and Power, 2005). Further, van Weele (2014) argues that it is preferable
for a lean customer to have lean supply, however most important to have suppliers able to
deliver frequently in small batches with high delivery reliability. Extensive technological
and organizational changes are needed for a supplier to become lean (Bashin and Burcher,
2006). In lean supplier selection, it is recommended for the lean customer to evaluate if
current suppliers are lean, or if they are in position to be influenced for becoming lean
(MacDuffie and Helper, 1997; Simpson and Power, 2005; Torvatn, 2014). If not, an
alternative is to switch towards lean suppliers (MacDuffie and Helper, 1997; Simpson and

Power, 2005).

Lean supply is associated with high degree of information sharing, single sourcing and
long-term contracts. When encouraging current suppliers to become lean, challenges may
be linked to these factors. Lack of supplier cooperating can create difficulties and tension.
Further, resistance from the supplier and lack of communication can be a difficulty
(Walters-Fuller, 1995). However, MacDuffie and Helper (1997) claim that encouraging
lean supply is easier on a small company in terms of building motivation and strong
dependence. Small companies have less knowledge of lean and tend to be more responsive
to both expectations and suggestions. When encouraging a small company to become lean,
the customer must allow for short-term disrupts in performance and understand the initial

focus for them is to acquire new skills.

Challenges are also related towards switching to lean supply. Advantages gained from
relationships with current suppliers will be lost. Trust in the market is a factor for
achieving success, which might be jeopardized when other suppliers notice the event.
Further, already lean suppliers might have advantages and commitments towards other
companies, making them less responsive for a new buying company. The switching costs
of selecting new suppliers, which are lean, might be economical, political and reputational.
Hence, the customer must evaluate and detect the best option between switching towards
lean supply or encouraging existing supplies to become lean (MacDuffie and Helper,

1997).
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As mentioned above, less responsiveness is a challenge related to switching towards lean
supply. However, coping with this challenge is generally relevant in lean supplier
selection. In a network perspective, it is recommended for the buying company to evaluate
if the supplier acknowledges their shared supply chain as the most important one (Torvatn,
2014). The customer should identify the supplier’s other customers, what demands they
put on that supplier, and evaluate if these demands are conflicting with own demands they
put on the supplier (Johannesen, Schelberg and Vik, 2013). Torvatn (2014) support this
statement by arguing that it is important to identify if the supplier is willing to contribute
for development of a shared value chain, and that they are not too busy coordinating
another. Further, he argues that it is important to identify if the supplier is a part of a
conflicting supply chain, where the collaboration between the supplier and buyer is in

conflict with what the supplier aims to develop with another buying company.

According to Bicheno and Holweg (2009), lean practice is to work with a few suppliers
that are reliable and able to provide a large range of different components. Torvatn (2014)
supports this by emphasizing that the buyer should evaluate how many products the
supplier deliver that is important for own production in lean selection. Furthermore, it is
important that the organization identified all non-value adding components used in
production, since supplier selection, relationship management and supplier development is
waste if the organization have components in production which does not create value
(Bicheno and Holweg, 2009). Bicheno and Holweg (2009), suggest a team approach for
supplier selection, where the purchasing officer should coordinate the selection with help

from the R&D-, quality- and production departments.

Cousins et al. (2008) suggest that a company should use a strategic supplier selection
model for rationalizing the suppliers. The first step is to reduce the potential suppliers to a
number, which is easier to control and manage if there are many suppliers available in the

market. This may be done by putting requirements on available suppliers with respect to
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standards and components the supplier have available. The next step is to identify and
evaluate measurement criteria of which the company will base their supplier selection
decision. The third step is to collect relevant data from the supplier based on the
measurement criteria, and then evaluate the supplier. The forth and final step is to make a
decision on which suppliers to work with. Cousins et al. (2008) suggest to use a l