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Abstract

In environments where customer requirements are constantly changing, such as for
demand-driven manufacturing companies, the competition involves the ability to act and
adapt to customer needs, sometimes even based on commitment from actual customer
orders. In this context it is perhaps even more challenging to balance supply and demand.
Several strategies proposed in the literature aid in this balancing act and are in this
dissertation labelled demand-driven supply chain operations management strategies
(DDSCOMSs). The research purpose is then to explore how demand-driven
manufacturing companies can combine DDSCOMSs for effectiveness, focusing on five
DDSCOMSs: segmentation, leagility, customization, transparency and postponement.

Based on an interactive approach, the research combines analytical conceptual
research and empirical case studies. The data are mainly collected from literature reviews,
interviews, workshops, observations and archival documents.

The research operationalizes the concept of demand driven using decoupling thinking,
before identifying and describing relations between decoupling thinking and the five
DDSCOMS:s. The results are summarized in a process for aligning supply chains with the
characteristics of the products and the market demand. This process can be used by supply
chain operations managers to understand the relations between the DDSCOMSs and how
they can be combined.

Furthermore, the relations between the financial performance measure — return on
investment — and the five DDSCOMSs are established through decoupling thinking and
summarized in a framework for how the DDSCOMSs can be combined for effectiveness.
This framework, as well as the empirical data on which it is developed, equips supply
chain operations managers with the knowledge and the ability to analyze the financial
implications of a potential change in the supply chain design.

The research contributes to literature and practice by both summarizing existing and
establishing new relations between some commonly used DDSCOMSs, as well as their
relations to financial performance. The approach to developing the DDSCOMS
framework for effectiveness also allows future research to expand on the framework by
including additional DDSCOMSs, constructs of decoupling thinking and/or financial
performance measures. Finally, in using constructs of decoupling thinking to establish
the relations between the five DDSCOMSs and their implications for financial
performance, the research also contributes towards establishing decoupling thinking as a
theory.

Keywords: demand driven, decoupling points, decoupling thinking, lead time, supply
chain management, operations management, market segmentation, leagility, mass
customization, supply chain visibility, postponement, financial performance.



Sammanfattning

I miljoer dar kundkraven stindigt fordndras, sd som for efterfragedrivna tillverkande
foretag, ar det viktigt att kunna agera pa och anpassa efter kunders behov, ibland till och
med baserat pa faktiska kundorder. I en efterfragedriven kontext dr det darfor mer
problematiskt, och kanske &n viktigare, att balansera tillgang och efterfragan. I denna
avhandling beskrivs fem strategier som kan bistd i detta balanseringsarbete, vilka
bendmns demand-driven supply chain operations management strategies och forkortas
DDSCOMSs (pa svenska ungefir strategier for ledning och styrning av efterfrdgedrivna
forsorjningskedjor). Syftet med avhandlingen ar att underséka hur efterfrdagedrivna
tillverkande foretag kan kombinera DDSCOMSs for yttre effektivitet, med fokus pa de
fem DDSCOMSs: segmentering, leagility, kundanpassning, flodestransparens och
senareldggning.

Forskningen &r baserad pa ett interaktivt tillvigagéngssétt och bestar av en
kombination av analytisk konceptuell forskning och empiriska fallstudier. Data har
huvudsakligen samlats in via litteraturstudier, intervjuer, workshops, observationer och
dokumentstudier.

I avhandlingen operationaliseras konceptet “efterfrigedriven” med hjilp av
frikopplingstinkandet, for att darefter identifiera och beskriva relationer mellan
byggstenar inom frikopplingstinkandet och de fem DDSCOMSs. De identifierade
relationerna utmynnar i en process for att anpassa forsorjningskedjor till
produktegenskaper och efterfrdgan. Processen kan stddja yrkesverksamma inom
logistikverksamhet att planera och styra forsorjningskedjor genom att Oka deras
forstaelsen for relationerna mellan olika DDSCOMSs och hur dessa kan kombineras.

Avhandlingen presenterar dven relationer mellan de fem DDSCOMSs och matetalet
“avkastning pa investerat kapital” (engelskans return on investment). Dessa resultat
utmynnar i ett ramverk for hur DDSCOMSs kan kombineras for 6kad yttre effektivitet.
Ramverket, inklusive den empiriska data som ramverket dr baserat pd, bidrar med
kunskap som behdvs inom en logistikverksamhet for att analysera potentiella
logistikldsningars paverkan pa finansiell prestation.

Forskningen bidrar till litteraturen och praktiken genom att bdde summera befintliga
och etablera nya relationer mellan vanligt forekommande DDSCOMSs och deras
paverkan pa finansiell prestation. DDSCOMSs-ramverket for yttre effektivitet ar utformat
for att underlétta for framtida forskning att utvidga ramverket och inkludera ytterligare
DDSCOMSs, byggstenar inom frikopplingstinkandet och/eller finansiella maétetal.
Slutligen, genom anvindandet av frikopplingstidnkandet for att skapa relationer mellan de
fem DDSCOMSs och deras paverkan pa finansiell prestation bidrar forskningen dven till
etableringen av frikopplingstinkandet som en frikopplingsteori.

Nyckelord: efterfrigedrivet, frikopplingspunkter, frikopplingstinkandet, ledtid, logistik,

verksamhetsledning,  segmentering, leagility,  kundanpassning,  transparens,
senareldggning, rantabilitet.
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1 Introduction

This chapter aims to introduce the reader to the context and the research problem, as well
as clarify why this research is important. As such, the chapter starts by presenting the
background of the research problem, followed by the three managerial challenges that
comprise this problem. From these three challenges, the purpose is formulated and broken
down into four research questions (RQs). The chapter then concludes by addressing the
research scope and delimitations, as well as presenting an outline of the dissertation.

A list of the definitions, abbreviations and acronyms of some key terms used in this
dissertation is provided in the Glossary at the end of the main text, that is, before the
appended papers.

1.1 Background

For any business to be competitive, there must be a demand for its products, and
customers are behind this demand. As such, customers are important for any business that
sells products because without customers, there is no one to buy the products (Hines,
2013). However, for customers to consider a product, the value gained (i.e., customer
value) from acquiring it should be equal to or preferably exceed what the customers must
give up to obtain the product (Johnson and Weinstein, 2004). This is equally true for
products offered by manufacturing companies operating in a business-to-business (B2B)
environment, where their customers are other companies.

However, what constitutes customer value is constantly changing with changing
customer requirements (Medini ef al., 2019). In striving to deliver customer value, even
functional products have become exposed to proliferation, where demand for variants and
updates have resulted in shorter product life cycles (Ptak and Smith, 2019). Additionally,
globalization and digitalization continue to open up markets, giving customers the ability
to both find and choose from a greater number of offerings. This has resulted in
fragmented markets and more demanding and informed customers (Hines, 2013; Ptak and
Smith, 2019). To be competitive, manufacturing companies therefore need to be
perceptive about customer demands in an effort to continue creating customer value
(Goldratt and Cox, 2016; Hines, 2013).

One way in which manufacturing companies have become more perceptive is by
shifting their competitive focus to accommodate customer needs and become more
demand driven (see, e.g., Duray, 2002; Hines, 2013; Melnyk et al., 2010; Salvador et al.,
2004), that is, increase their ability to act and adapt to customer needs. One demand-
driven approach is to even become customer-order driven', which offers the possibility
to act and adapt the offerings based on commitment to actual customer orders. This way

! The reader is directed to Chapter 2, Section 2.1.3 (Concept of demand driven) for more
information on the concepts of demand driven and customer-order driven, as well as the relation
between them.



of creating customer value and achieving the business objective should then be
incorporated into the business strategy and broken down into a set of operational
strategies (Hines, 2013). These operational strategies support effective decision making
(i.e., doing the right things; Drucker, 2007), setting a broad plan for how the
organizational resources should be used to support the business strategy and safeguard
the business’ long-term competitiveness. Supply chain operations management (SCOM)
strategies fall under this category of operational strategies (Hines, 2013), intending to
support and operationalize the business objectives. As such, SCOM strategies are pivotal
to the success of most manufacturing companies as they represent the fundamentals of
how companies intend to create competitive advantage in terms of the set of customer
demands that they seek to satisfy through their supply chain operations (Chopra and
Meindl, 2013; Christopher et al., 2006; Hines, 2013; Sabri, 2019; Stank et al., 2005).
Consequently, SCOM strategies employed by demand-driven manufacturing companies
should provide support in designing and managing supply chains that adhere to the
business objective of satisfying customer demands.

Introduced by Fisher (1997), the notion that the supply chain design should be aligned
with the nature of the demand and the products’ characteristics is now known as ‘supply
chain fit’ (see, e.g., Gligor, 2017; Lee, 2002; Randall et al., 2003; Sabri, 2019; Stock et
al., 1998; Wagner et al., 2012). Segmentation, leagility, customization, transparency and
postponement are some SCOM strategies that can be used to achieve supply chain fit and
support demand-driven manufacturing companies’ ability to act on customer orders and
to adapt their offerings. For example, the segmentation strategy can provide support in
segmenting markets to tailor to different customers’ needs for adaptations (Fuller et al.,
1993; Hilletofth, 2009). However, the question of how to adapt products based on
customers’ unique requirements is better addressed by the customization strategy (Akinc
and Meredith, 2015; McCarthy, 2004; Spring and Dalrymple, 2000). The leagility and the
transparency strategies can then support supply chain operations managers in deciding
when the company should be able to act on actual customer orders (Naylor et al., 1999),
as well as what and when demand- and supply-related information should be transferred
in order to support this ability (Williams et al., 2013). Finally, the postponement strategy
adds a dynamic capability; for instance, it advocates that transformation activities should
be delayed until better decision support can be attained, such as customer demand
information (Van Hoek, 2001; Yang et al., 2005). Since these strategies can be used by
demand-driven manufacturing companies to achieve supply chain fit, they are further
addressed as demand-driven supply chain operations management strategies
(DDSCOMSs). Note that these five DDSCOMSs are not absolute, meaning that other
DDSCOMSs exist’. However, the set of selected strategies reflects unique aspects of
demand driven.

2 For more information on the selection of DDSCOMSs, the reader is directed to Section 1.4
(Research scope and delimitations) and Chapter 3, Section 3.3.3 (Study C. Relations and
combinations of constructs and DDSCOMSs), where this issue is further addressed.



1.2 Problem statement

The use of these DDSCOMSs comes with different managerial challenges, where supply
chain operations managers need to understand (i) how DDSCOMSs can be used in
combination, (ii) how changes in the business environment affect the use of DDSCOMSs
and how these can be handled and (iii) how the use of DDSCOMSs have implications for
the businesses’ financial performance. These three challenges make up the research
problem and are further elaborated on hereafter.

To achieve supply chain fit, the chosen DDSCOMSs should fit the characteristics of
the companies’ products, markets and processes (Kim, 2014). However, most demand-
driven manufacturing companies manage a portfolio of products, markets and processes
and are therefore members of several supply chains (Aitken et al., 2005; Godsell et al.,
2011; Hilletofth, 2009; Pagh and Cooper, 1998). In doing so, such companies tend to
employ more than one DDSCOMS simultaneously (Hines, 2013). To add to the
complexity of using multiple DDSCOMSs, achieving supply chain fit is not necessarily
the same as maintaining it. In other words, business objectives and market requirements
are dynamic and change over time. What constitutes an appropriate supply chain design
can thus change with these changing objectives and requirements (Aitken et al., 2005;
Childerhouse et al., 2002; Christopher and Towill, 2000; Gligor, 2017; Hines, 2013;
Medini et al., 2019; Melnyk et al., 2010; Sebastiao and Golicic, 2008). Supply chain fit
is consequently as much a process as it is a state, adding a dynamic challenge of both
achieving and maintaining supply chain fit (Gligor, 2017; Van de Ven et al., 2013;
Wagner et al., 2012).

Herein lie the first two challenges faced by supply chain operations managers in
demand-driven manufacturing companies. The first challenge is ensuring that the
elements of the set of employed DDSCOMSs do not conflict with one another but are
compatible and designed to work together to support the business objectives (Hines,
2013; Kim, 2014; Melnyk et al., 2010). Second, the managers also need to apply a
dynamic approach to supply chain design, realizing that the changes in customer needs
and what is perceived as customer value also have implications for the design of supply
chain operations (Defee and Stank, 2005; Melnyk et al., 2010).

Furthermore, as for all for-profit demand-driven manufacturing companies, the
ultimate goal is to create business value, specifically to generate money and earn profits
(Goldratt and Cox, 2016; Harrison and Horngren, 2008; Leon, 2016; Ptak and Smith,
2019). In other words, achieving and maintaining supply chain fit and delivering customer
value constitute the foundation for generating business value (Droge et al., 2004; Flynn
et al., 2010; Gligor, 2017; Stank et al., 2012; Wagner et al., 2012), where supply chain
operations can be perceived as a bridge between the customers and the generation of
business value. As such, supply chain operations managers are not only confined to
operational issues but also play a strategic role, where the design and control of supply
chains have direct implications for the business bottom line (Gligor, 2017; Mendes, 2011;
Wagner et al., 2012). Historically, in many cases, supply chain operations managers have
intuitively understood this linkage, working to reduce supply chain operation costs in
order to increase business value (Stank ez al., 2019). Nonetheless, supply chain operations



managers have currently started to gain a more widespread understanding of this relation,
also realizing that supply chain operations can be used to compete and contribute to profit
generation (Stank ez al., 2019). In other words, cost cutting is only one way of increasing
business value; two others are increasing revenue and/or decreasing working capital. This
notion has also been supported in the literature, where research has shown that supply
chain design has implications for financial performance (see, e.g., Blackburn, 2012;
Christensen et al., 2007; Droge et al., 2004; Flynn et al., 2010; Gligor, 2017; Jayaram et
al., 1999; Vickery et al., 1995; Wagner et al., 2012). Still, current research has mainly
focused on the question of whether supply chain operations have implications for
financial performance and how substantial these implications are, largely using
quantitative approaches (see, e.g., Blackburn, 2012; Gligor, 2017; Jayaram et al., 1999;
Vickery et al., 1995; Wagner et al., 2012). The qualitative aspects and the question of
how these implications appear have thus been somewhat bypassed. As such, even though
managers in demand-driven manufacturing companies know that supply chain operations
have implications for generating business value, they still lack a detailed understanding
of how these implications are manifested in practice (Stank ez al., 2019).

Herein lies the third and final challenge. To be able to design effective demand-driven
supply chains, supply chain operations managers also need to understand more explicitly
how the supply chain operations have implications for financial performance.

To sum up, there are still gaps in the knowledge about how different DDSCOMSs can
be applied in combination and dynamically, as well as their implications for financial
performance.

1.3 Purpose and research questions

To address the three challenges presented in the problem statement, the purpose of this
research is fo explore how demand-driven manufacturing companies can combine
DDSCOMSs for effectiveness. This purpose is further broken down into four RQs.

As stressed in the introduction, the concept of demand driven is important for this
research. Therefore, the first step is to analyze and operationalize this concept in order to
create a solid foundation on which the rest of the research can be based. Here, analyzing
is perceived as studying the meaning of the concept so that it can be separated into its
constituent elements, that is, constructs. Operationalize is then to make something clearly
distinguishable, measurable and understandable so that it can be used in practice (based
on Merriam-Webster Dictionary, 2020a; Wikipedia Encyclopedia, 2020). RQIl is
therefore stated as follows:

RQ1 — What constructs can be used to operationalize the concept of demand driven?

The set of constructs that provides the answer to RQl can thus be used to
operationalize the concept of demand driven. As by definition, the DDSCOMSs are
demand driven, the constructs should logically also be possible to use for operationalizing
the five selected DDSCOMSs, that is, how the latter can be applied within demand-driven



manufacturing companies. However, to do so, relations between the constructs and the
DDSCOMSs should first be established. RQ?2 is therefore formulated as follows:

RQ2 — What are the relations between the constructs and the DDSCOMSs?

Still, RQ2 focuses on the relations between the set of constructs and each of the
DDSCOMSs, but not necessarily the relations between the DDSCOMSs themselves.
However, as presented in the problem statement, demand-driven manufacturing
companies tend to employ more than one DDSCOMS. Thus, to understand how these
DDSCOMSs can support one another and be combined, the relations between them also
have to be established. In this regard, RQ3 is as follows:

RQ3 — How can the DDSCOMSs be combined?

The expected outcome of answering RQ3 is thus knowledge on how demand-driven
manufacturing companies can combine DDSCOMSs. Still, the outcome does not
explicitly address whether the DDSCOMSs are combined for effectiveness, generating
the desired results. As presented in the problem statement, for-profit demand-driven
manufacturing companies’ ultimate goal is to earn profit. Therefore, to identify the
implications of the demand-driven supply chain design for financial performance, RQ4
is formulated as follows:

RQ4 — What are the constructs’ implications for financial performance?

The following text and Figure 1.1 sum up the intended outcomes of the four RQs and
the relations between the RQs. First, the intention behind RQ1 is to operationalize the
concept of demand driven through a set of constructs. The intention behind RQ?2 is then
to use the identified set of constructs in order to recognize and/or establish the relations
between them and the DDSCOMSs, illustrated with the bidirectional arrow between the
‘DDSCOMSs’ and the ‘constructs of demand driven’ (see Figure 1.1). The intention
behind the approach to first establish a foundation of constructs of demand driven, on
which the relations to some DDSCOMSs are then identified and/or established, is that the
resulting constructs and relations can act as a robust framework within which other
DDSCOMSs and constructs of demand driven can be added in the future, with no or little
effort.

Next, using the findings from RQ1 and RQ2, RQ3 focuses on the first two challenges,
addressing how the five DDSCOMSs can be combined and used to handle changes in the
business environment, illustrated with the bidirectional arrows among the five
DDSCOMSs, forming a star. Finally, RQ4 focuses on the third challenge — how the use
of the DDSCOMSs has implications for financial performance — by addressing the
relation between the constructs of demand driven and financial performance. This is
indicated with the unidirectional arrow from the ‘constructs of demand driven’ to
‘financial performance’.



As illustrated in Figure 1.1, by exploring direct and indirect (i.e., transitive®) relations
between the five ‘DDSCOMSs’ and the ‘constructs of demand driven’, the relations
between them are established. By exploring and establishing unidirectional relations
between the ‘constructs of demand driven’ and ‘financial performance’, a transitive
unidirectional relation between the five ‘DDSCOMSs’ and ‘financial performance’ is
established through their relations to the constructs of demand driven. As such, answering
the four RQs fulfils the purpose of exploring how demand-driven manufacturing
companies can combine DDSCOMSs for effectiveness, in terms of how the use of
DDSCOMSs has implications for financial performance.

Note that Figure 1.1 does not intend to illustrate how the use of DDSCOMSs has
implications for financial performance but how the research is structured in terms of how
the RQs come together to fulfil the research purpose.

DDSCOMSs

Segmentation‘ ,,,,,,,,,,,,,, §Leagility

Financial
performance

Postponement; stomization

Purpose: ‘to explore how
demand-driven manufacturing
companies can combine
DDSCOMSs for effectiveness.

Transparency

Constructs of
demand driven

Figure 1.1. Outlining the relations between the RQs

1.4 Research scope and delimitations

The research presented in this dissertation is conducted in the B2B context of demand-
driven manufacturing companies, with a specific focus on those that are customer-order
driven. However, the results of this research might be applicable outside this context,

3 Transitivity or a transitive relation basically means that if A (e.g., DDSCOMSs) has direct
implications for B (e.g., constructs of demand driven) and if B has direct implications for C (e.g.,
financial performance), then through transitivity, A has indirect implications for C through B.



given that the body of literature on decoupling thinking and supply chain fit, for instance,
is more general than the context of the present research. Additionally, although the
demand-driven manufacturing companies are customer-order driven, they can still have
market segments where activities are conducted entirely based on expected future
demands, that is, forecast driven.

Furthermore, the intention behind this research is to establish a robust framework for
how the DDSCOMSs can be combined for effectiveness. Hence, the focus is not on
providing an all-inclusive view of DDSCOMSs but on creating a robust framework that
can be expanded in the future by including other DDSCOMSs and/or other constructs of
demand driven. However, to create such a robust framework, the set of selected strategies
should reflect unique aspects of the concept of demand driven, and to its advantage,
received substantial interest in both literature and practice. The number of DDSCOMSs
and the selected ones are based on a similar logic applied in designing a case study and
can be considered a convenience sample (see Voss et al., 2002).

First, to create a robust framework and offer the possibility to combine DDSCOMSs,
two or more DDSCOMSs must be explored. The choice of including five DDSCOMSs
follows the recommendations of Eisenhardt (1989) and Voss ef al. (2002) regarding the
number of cases to study in order to increase the possibility to build a theory and at the
same time, reduce the complexity that comes with a larger number of cases.

Second, although resembling a convenience sample, the selected DDSCOMSs are
based on the purpose of the research. To be deemed appropriate, the strategies need to (i)
address and be applicable to supply chain operations, (ii) improve manufacturing
companies’ ability to act and adapt to customer needs, (iii) focus on the flow of materials
and/or information, (iv) address different aspects of demand driven and (v) have received
substantial interest in both literature and practice. Segmentation, leagility, customization,
transparency and postponement all comply with these criteria.

Finally, RQ2 and RQ3 include the terms relation and combine, respectively. A relation
is usually bidirectional and can rather subjectively be considered either positive or
negative. Since part of the research purpose is to ‘combine DDSCOMSs for
effectiveness’, to do the right things (intended to be positive), the focus is on positive
relations rather than differences, conflicts and weaknesses. As such, the studies conducted
in relation to RQ2 and RQ3 have focused on identifying and establishing strengths and
commonalities between the constructs of demand driven and the DDSCOMSs, as well as
between the DDSCOMSs, in order to combine them. Moreover, it is obviously important
for manufacturing companies to be both efficient and effective. However, improving
efficiency without effectiveness is futile (Drucker, 2007). This research therefore focuses
on supporting effective decision making rather than on how to make the flow efficient.



1.5 Dissertation outline
This is a compilation dissertation, consisting of the main text and seven appended papers.
The main text is structured into seven chapters, as follows:

Chapter 1. The Introduction presents the background of the research problem and the
three managerial challenges that comprise the research problem. Based on these three
challenges, the purpose is defined and broken down into four RQs. The chapter then
provides the research scope and delimitations, as well as the outline of the dissertation.

Chapter 2. The Frame of references starts by defining important concepts for the
research, such as SCOM, supply chain fit and demand driven, including customer-order
driven. The chapter then introduces and synthesizes decoupling thinking, before
describing DDSCOMSs and elaborating on the five selected DDSCOMSs. The chapter
ends by synthesizing the literature on lead-time implications for financial performance,
as well as addressing commonly used financial performance measures.

Chapter 3. The Methodology explains the research design and presents the research
process, including the employed research approach and methods. This is followed by a
detailed presentation of the four conducted studies, focusing on how and what data have
been collected and analyzed. The chapter concludes by discussing the research quality
and ethical considerations.

Chapter 4. The Summary of and contributions of the appended papers presents a
summary of each of the seven appended papers, focusing on the purpose, the research
design and the findings presented in each paper. The chapter also provides a summary of
each paper’s key contributions and the RQ(s) that each addresses.

Chapter 5. The chapter starts by presenting the RQ(s) to which each paper responds,
before providing the Concluding analysis of the research findings offered in the seven
appended papers, providing answers to the four stated RQs. The chapter concludes with
a discussion on the relation between the answers to the RQs and the main purpose of the
research.

Chapter 6. This chapter covers the Discussion of the findings, relating them to the
Frame of references and the three challenges raised in the Introduction.

Chapter 7. The dissertation ends with the Conclusions chapter by presenting the
theoretical and the managerial contributions, as well as research limitations, and
proposing further research to address these limitations.



2 Frame of references

This chapter introduces the concepts and the constructs that are used as analysis tools. To
some degree, it also synthesizes the research that has been done within the different bodies
of literature used in this dissertation. The order in which the literature fields are addressed
is based on the order in which they are used to answer the stated RQs (see Figure 2.1).

DDSCOMSs
Segmentation‘ ‘Leagility
] l Financial performance
measures in relation to
lead time

Postponement; ‘Customization

Section 2.1
Important
Transparency concepts for the
research

Constructs of demand
driven (found within
decoupling thinking)

Figure 2.1. Order and content of Chapter 2

The chapter starts by discussing and defining some important concepts for the research
(Section 2.1) and its context, including what SCOM (Subsection 2.1.1), supply chain fit
(Subsection 2.1.2) and demand-driven context (Subsection 2.1.3) mean. Thereafter, the
eleven constructs of decoupling thinking are presented in detail (Section 2.2). These
constructs are used to answer RQ1 by operationalizing the concept of demand driven.
This is followed by a clarification of what a DDSCOMS is, as well as an elaboration on
the five DDSCOMSs (segmentation, leagility, customization, transparency and
postponement) used in this dissertation to answer RQ2 and RQ3 (Section 2.3). The
chapter ends by synthesizing the published research on lead-time implications for
financial performance, addressing some commonly used financial performance measures,
including return on investment (ROI), which is used to answer RQ4 (Section 2.4).



2.1 Important concepts for the research

This section addresses some of the important concepts for this research, starting by
elaborating on the word(s) and the phrase(s) that SCOM is composed of or related to,
before synthesizing the meaning of SCOM, as used in this dissertation. This is followed
by defining supply chain fit, also elaborating on the concept’s relation to manufacturing
companies’ operational and financial performance (Subsection 2.1.2). Finally, Subsection
2.1.3 discusses the concept of demand driven, addressing its meaning and underlying
classes, as well as relating the focus of this research to the demand-driven classes.

2.1.1 Supply chain operations management

Operations management (OM) and Supply chain management (SCM) are two concepts
that are highly interlinked and often combined in different constellations, such as
operations and supply chain management or supply chain and operations management.
Two commonly used definitions of these concepts are offered by Slack et al. (2010) and
Mentzer et al. (2001), respectively:

e OM is ‘the activity of managing the resources which produce and deliver
products and services’ (Slack et al., 2010, p. 4).

e SCMis ‘the systemic, 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).

Simplified, both OM and SCM are about the activity of organizing, planning and
controlling” the resources that produce and deliver products (Ivanov et al., 2017), and as
such about creating flows. However, the emphasis of OM is on the value-adding activities
within, and controllable by, a specific company (i.e., the focal company; hereafter termed
the focal actor). SCM is then more about the coordination of the focal actor’s business
(controllable) with the uncontrollable upstream and downstream actors in a supply chain,
defined as ‘a set of three or more entities (organizations or individuals) directly involved
in the upstream and downstream flows of products, services, finances, and/or information
from a source to a customer’ (Mentzer et al., 2001, p. 4).

Having a foundation within a flow perspective, OM and SCM thus have much in
common, and are even complementary in terms of that OM has a base in controllable
flows and SCM in uncontrollable flows. Nevertheless, the organisation and planning of
flows requires a high degree of control, giving OM and controllable flows a central role.
Still, the uncontrollable flows are also important to consider, being that they constrain the
alternatives in the controllable flows. For example, the volume and type of products
produced are constrained by the availability of purchased items. The use of the phrase

4 Control is here related to actors’ abilities to use resources at their system’s discretion, giving
them the ability to govern the resources.
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supply chain operations management [SCOM] is thus meant to emphasise that the focus
of this research is on the controllable part of a focal actor but is viewed from a supply
chain perspective (flow perspective), also taking into consideration the uncontrollable
part to support the controllable part. SCOM is therefore defined as the organization,
planning and control of the controllable part of the supply chain by also considering the
uncontrollable part.

Furthermore, even though the term chain is used, in practice, manufacturing
companies’ supply chains are usually complex networks of suppliers and customers.
Following the definition of Mentzer et al. (2001, p. 4), this research employs a triadic
perspective to avoid the unnecessary complexity of including more actors yet maintaining
the fundamental characteristics of a supply chain. Specifically, a supply chain consists of
three (or more) actors in a sequence, directly involved in the upstream and the
downstream flows of products, services and information. This is illustrated in Figure 2.2,
where the supplier actor supplies the focal actor, which in turn supplies the customer
actor, also referred to as a direct supply chain (see Mentzer et al., 2001, p. 5).

[ Supplier Actor H Focal Actor Customer Actor ]

Figure 2.2. Triadic supply chain
Source: Adapted from Backstrand (2012, p. 2)

2.1.2 Supply chain fit

Another important aspect of this research is supply chain fit, which can be defined as
strategic consistencies among the characteristics of a product and its demand, with the
supply chain used for supplying the customer(s) with that product (based on Wagner et
al., 2012, p. 340). Supply chain fit as a concept has been popularized by Fisher (1997),
although not explicitly using the term. What Fisher (1997) advocates is that before
designing a supply chain, the nature of the demand and the product type should be
considered. Fisher (1997) illustrates this by dividing products into functional types with
predictable demand (e.g., toothpaste) and innovative types with unpredictable demand
(e.g., high-fashion clothes). Functional products should be supplied using an efficient
supply chain, also referred to as cost efficient, while innovative products should be
supplied using a responsive supply chain (see Figure 2.3).

Sabri (2019) states that the cumulative knowledge (i.e., the body of literature) on
supply chain fit indicates that achieving this fit has a positive effect on companies’
operational performance (Hallavo, 2015), as well as financial performance (Hallavo,
2015; Wagner et al., 2012). Wagner et al. (2012) even find that not only does a higher
supply chain fit result in higher returns on assets but that companies with a negative misfit
show a lower financial performance than that of a positive misfit. In other words, having
an efficient supply chain design in an environment with high supply and demand
uncertainty (i.e., positive misfit) is more profitable than having a responsive supply chain
design in an environment with low supply and demand uncertainty (i.e., negative misfit).
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However, Gligor (2016, 2017) reports that a higher level of environmental uncertainty
increases the challenge of achieving supply chain fit. As the demand characteristics
change, companies need to expend their resources to adjust the supply chain to maintain
supply chain fit, diminishing their profits. Additionally, Gligor (2017) shows a positive
relation between supply chain fit and environmental munificence, that is, companies
operating in environments with a higher growth rate are better positioned to capitalize on
supply chain fit by increasing their sales volumes and market shares.

Innovative products
(Uncertain/Unpredictable
demand)

Functional products
(Certain/Predictable demand)

Responsive Mismatch/Misfit
supply chain (Negative mismatch/misfit)

Match/Fit

Mismatch/misfit
(Positive misfit)

Efficient supply

chain Match/Fit

Figure 2.3. Supply chain fit, matching supply chain with products and demand
Sources: Adapted from Fisher (1997, p. 109) and Wagner et al. (2012, p. 342)

2.1.3 Concept of demand driven

The context of this research involves demand-driven manufacturing companies; as such,
it is important to define the concept of demand driven. For example, Ptak and Smith
(2016, 2019, p. 51) have previously defined it as the ability to ‘sense changing customer
demand and adapt planning and production while pulling from suppliers all in real time .
Hines (2013, p. 256) offers another conceptualization, stating that JiT [just in time]
systems are essentially demand driven. It is a “pull system” (market driven) as opposed
to a “push system” (production driven)’, that is, it is a system where items are replenished
as they are requested or used. Similarly, The Boston Consulting Group (2012, p. 3)
defines a demand-driven supply chain as ‘a system of coordinated technologies and
processes that senses and reacts to real-time demand signals across a network of
customers, suppliers, and employees’. What is common among these three definitions is
that activities are conducted and adapted based on demand and focus on the processes in
supplying the products. However, what is considered demand and how demand is
incorporated into different activities of manufacturing companies can differ. For instance,
the source of the demand can be a customer order, a forecast or even an interplant
requirement (APICS Dictionary, 2013, p. 44). In this dissertation, demand is based on or
can be related to actual customers. Still, there are different shades of the concept of
demand driven and the activities that can be conducted based on demand. For example,
demand-driven manufacturing companies can be market driven and develop products
based on perceived market needs in terms of what to produce and its quality, or they can
produce items based on historical market-demand data (Chase, 2013; Neves, 2013). The
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second example pertains to demand-driven manufacturing companies that are customer
driven, producing goods for specific customers but still based on forecasted demand, for
instance. The third example refers to demand-driven manufacturing companies that are
customer-order driven, producing goods based on actual customer orders, where they
have the ability to attend to individual customers’ demands. This can be regarded as 700
percent demand-driven’ (Ayers and Malmberg, 2002, p. 23; Mendes, 2011, p. 8). As such,
Ayers and Malmberg (2002) and Mendes (2011) acknowledge that the concept of demand
driven is one of degree, meaning that the three discussed demand-driven categories are
only three discrete points or types on a demand-driven continuum (see Figure 2.4), where
these types can be nuanced as being more or less demand driven. For example, in terms
of being customer-order driven, the magnitude of customer involvement and the abilities
to adapt the offering can differ, where an adaptation can be minor or major (e.g., bespoke,
one of a kind).

The new aspects of the concept of demand driven in this dissertation (cf. the definitions
of Hines, 2013; Ptak and Smith, 2019; The Boston Consulting Group, 2012) are that (i)
the concept is nuanced by presenting demand driven as a continuum and offering three
different types of demand-driven manufacturing companies (see Figure 2.4) and that (ii)
it specifically includes the discussion on adapting the product based on actual customer
orders. As stated in Chapter 1, Section 1.1 (/ntroduction), demand driven is therefore
defined as the ability to act and adapt to customer needs.

Customer-order driven Customer driven Market driven

Figure 2.4. Nuancing the concept of demand driven

However, as stated in Chapter 1, Section 1.4 (Research scope and delimitations), this
dissertation focuses on demand-driven manufacturing companies that are customer-order
driven (indicated by the red rectangle in Figure 2.4). The demand-driven subcategory
customer-order driven, as used in this dissertation, thus entails that a customer order at
least partially drives the flow of material and information and that activities are conducted
based on commitment from actual customers. One of the major reasons for producing
goods per customer commitment is the ability to offer some form of variant or
customization (Olhager, 2003). Customer-order driven is therefore defined as the ability
to act on commitment to actual customer orders, where at least parts of the production
and the movement of material and information are initiated, that is, driven by actual
customer orders, providing the ability to adapt the offerings accordingly.
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2.2 Decoupling thinking

This section starts by defining decoupling thinking and presenting the eleven constructs
that are found in decoupling thinking and later used to operationalize the concept of
demand driven. The constructs are classified into four categories, each addressed under a
separate subheading. The section ends with a discussion on the relation between
decoupling thinking and theory, using the four elements comprising the latter.

Decoupling thinking, as used in this dissertation, is defined as a management
philosophy based on a holistic and integrated approach to flow discontinuities, focusing
on creating effective flows using strategic lead times and positioning of strategic
decoupling points (adapted from Wikner, 2018, p. 445). Strategic lead times and strategic
decoupling points are further denoted as constructs of decoupling thinking. However, in
line with the purpose of the dissertation, only the constructs of decoupling thinking that
are related to the concept of demand driven are presented and used hereafter. (For more
information on the remaining constructs of decoupling thinking, see, e.g., Wikner 2014a,
2018).

Lead time is a general term that can be defined as ‘a span of time required to perform
a process’ (or series of operations; APICS Dictionary, 2013, p. 90). Lead time is thus also
a general measure that can be used to address different lead-time segments of a supply
system® (e.g., manufacturing lead time) or the specific type of activity that is conducted
during the lead time (e.g., set-up time). For the purpose of this dissertation, the former
types of lead times are of interest, enabling the discussion on different lead-time segments
of a supply chain and the differentiation among several aspects of the concept of demand
driven. Strategic lead times are examples of such lead times, defined as lead times that
are of particular importance from either a demand or a supply perspective and based on
the boundary of the system (based on Wikner, 2014a, p. 185; 2018, p. 442). The six
strategic lead times employed are delivery lead time (D), system lead time (S), internal
lead time (1), external upstream lead time (Eus), adapt lead time — supply-based (As) and
adapt lead time — demand-based (Ap). These strategic lead times and their definitions are
compiled in Table 2.1.

Furthermore, these strategic lead times are related to the positioning of strategic
decoupling points, defined as ‘DPs [decoupling points] that play a role of critical
importance to the interface of the supply system and its context’ (Wikner and Johansson,
2015, p. 220). Four of these strategic decoupling points are the customer order decoupling
point (CODP), the customer adaptation decoupling point (CADP), the demand
information decoupling point (DIDP) and the supply information decoupling point
(Wikner, 2014a). The last one can be divided into a downstream supply information
decoupling point (DSIDP) and an upstream supply information decoupling point (USIDP)
(Wikner, 2018), totalling five decoupling point constructs. Note that this research focuses
on distinct strategic decoupling points, with a clear demarcation line. However, this

5 Supply system is a more general term than supply chain, not bound by being comprised of three
or more actors, as in the definition of the latter. Nevertheless, the term is used interchangeably in
this dissertation.
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dichotomy, as well as the distinction between upstream and downstream properties, might
not always be as obvious, where a mix or a hybrid might occur, referred to as a decoupling
zone (cf. Wikner, 2014a, 2018; Wikner and Rudberg, 2005b).

Table 2.1. Compilation of the eleven constructs of decoupling thinking

Construct Definition
Control-based constructs

Internal lead time (/)

The part of the supply system that is controllable by
an actor

The upstream part of the supply system beyond an
actor’s control

External lead time upstream (Eus)

Risk-based constructs
System lead time (S) The cumulative lead time of the complete supply

system

The time from the receipt of a customer order to

the time when the customer requested the delivery

of the product

Separates decisions about initiating flow based on

speculation for future customer orders from

commitment to actual customer orders

Delivery lead time (D)

Customer order decoupling point
(CODP)

Variant-based constructs

Adapt lead time — supply-based
(As)

Adapt lead time — demand-based
(Ap)

Customer adaptation decoupling
point (CADP)

Information-based constructs
Demand information decoupling
point (DIDP)

Upstream supply information
decoupling point (USIDP)
Downstream supply information
decoupling point (DSIDP)

The lead time downstream from the point where it
is possible to make variants

The lead time downstream from the point where
the delivery-unique offering is made

Separates decisions about differentiating flow
based on standardization for a market of different
customers from adaptation to actual customer
orders

The upstream point from where demand
information is constrained

The point from where supply information is
constrained upstream

The point from where supply information is
constrained downstream

Sources: Based on definitions by Wikner (2014a, 2018) and APICS Dictionary (2013)

These six lead-time constructs and five decoupling-point constructs can be categorized
into control-based, risk-based, variant-based and information-based constructs (adapted
from Wikner, 2015, 2018). These four categories and the including constructs are further
elaborated on hereafter and exemplified using a time-phased bill of materials (BOM; see
Figure 2.5). The left part of the figure illustrates a fictitious traditional BOM, also referred
to as a product structure, and is defined as ‘a listing of all the subassemblies,
intermediates, parts, and raw materials that go into a parent assembly showing the
quantity of each required to make an assembly’ (APICS Dictionary, 2013, p. 15). In the
traditional BOM, L; represents the number of time units it takes to perform segment 7, that
is, the time it takes to perform the activities related to that item. The right-hand part of
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the figure then illustrates the lead-time-phased BOM, where the traditional BOM is
rotated 90° clockwise (i.e., positioned horizontally) and presented parallel to the time line
where the horizontal distances between two filled circles correspond to the lead time of
that segment (L;). For example, in Figure 2.5, Sp is the cumulative lead time of the
complete supply system (i.e., S) and equals 12 time units.
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Figure 2.5. Material-based and time-phased BOM
Sources: Adapted from Wikner (2014a, p. 206; 2018, p. 462)

2.2.1 Control-based constructs
By the term control, Wikner (2014a, 2018) refers to the extent to which resources can be
considered finite. In other words, the control-based constructs are related to actors’
abilities to use resources at their system’s discretion, giving them the ability to govern
(i.e., plan and control) the resources. The part of a system that an actor can control is then
referred to as /, whereas the part outside the actors’s control is denoted as E. Wikner
(2018, p. 444) further separates E into an external upstream lead time (Eus, pre-control)
and an external downstream lead time (Eps, post-control). However, this research only
addresses Eyus. Furthermore, typically, an actor’s ability to control a system can gradually
change from uncontrollable to controllable (Wikner, 2018), but in this dissertation, it has
been simplified as either/or.

Moreover, a traditional BOM is usually discussed in terms of depth and breadth. As
illustrated in Figure 2.5, depth refers to the number of levels in the BOM, whereas breadth
refers to the number of legs (i.e., branches) of the BOM (Ptak and Smith, 2019). Each
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branch in a time-phased BOM then has a separate set of Eys and /. For instance, the
fictitious BOM in Figure 2.5 consists of two branches and thus two sets of Eys and 7, that
is, Eus,y + Iy (for the branch of item V) and Eus o + Ip (for the branch of item Q).

2.2.2 Risk-based constructs

The risk-based constructs are related to demand-based risk and the amount of activities
that need to be based on speculation (Wikner, 2015, 2018). In other words, activities
conducted on speculation are considered to entail a higher risk than activities conducted
on commitment to actual customer orders (Mather, 1988; Wikner, 2015, 2018). The three
risk-based constructs are S, D and CODP.

S corresponds to the cumulative lead time of the complete supply system (adapted from
Wikner, 2018, p. 443) and is also known as the production period or the production cycle
(Shingo and Dillon, 1989) and supply lead time (see, e.g., Bickstrand and Wikner, 2013;
Wikner, 2014a; Wikner and Béckstrand, 2018; Wikner and Johansson, 2015). S can thus
be perceived as the length of the critical path (Sun et al., 2008), from flow source, which
is the upstream end of the studied system, to flow sink, which is the downstream end of
the studied system (see Figure 2.5).

Note that from an item perspective, each branch within a time-phased BOM has a
separate S (Wikner, 2015) that consists of Eusk + Ix (for each branch k). In terms of the
time-phased BOM in Figure 2.5, two branches can be found, that is, Sy = 10 time units
and Sq = 12 time units. However, from a product perspective, as used here, the branch
with the longest cumulative lead time also represents the cumulative lead time of the
supply system under study, that is, Sp = S = 12 time units.

D is then the time during which a customer has to wait for the ordered product and can
be (D;) what the customer is told, without any input in the decision, (D:) the requested
lead time by the customer or (Dj3) the lead time that would give the actor a competitive
edge in the marketplace (Mather, 1988). Obviously, in reality, these three Ds can
coincide, but for this research, D: is used, simply abbreviated as D and corresponds to the
time from the receipt of a customer order to the time when the customer requested the
delivery of the product, that is, the customer’s requested delivery lead time (APICS
Dictionary, 2013, p. 44; Wikner, 2018, p. 443). Note that in case administrative time is
required for dealing with the customer order, the D used here should either be reduced by
that administrative time or explicitly included, that is Diot= Dagmin + D (see, e.g., Agren,
1992, p. 18). Furthermore, D should not be negative (i.e., D <0). If this occurs, then it is
regarded as a deviation or an indication of an error in the system, such as a customer order
not forwarded in time or an unfeasible request by the customer.

The D:S ratio (Wikner, 2014a, 2018) can be seen as the ‘relation of D:P’ (P stands for
‘production cycle’) introduced by Shingo (Shingo and Dillon, 1989, originally published
in 1981), also known as the P:D ratio (Mather, 1984, 1988, 1999), where P stands for
‘stacked procurement and processing time’. This relationship between D and S is most
critical when D < S (i.e., the D:S ratio is < 1). This means that D is shorter than the
cumulative lead time of manufacturing the said product. In Figure 2.5, D and S are equal
to 6 time units and 12 time units, respectively, for a D:S ratio of 1:2. This means that the
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cumulative lead time for supplying the product (i.e., S) is twice the length of what the
customer requested (i.e., D) and that some activities have to be conducted before the
receipt of a customer order, that is, on speculation.

The point at which a customer order penetrates a flow is also known as the CODP,
defined as the point that separates decisions about initiating flow based on speculation
for future customer orders from commitment to actual customer orders (adapted from
Wikner, 2014a, p. 194). This construct has been developed in parallel in different contexts
and published in several national and international publications in different countries
(Wikner, 2014a). However, the two publications that are usually cited as the origins of
the construct are those of Sharman (1984) and Hoekstra and Romme (1992; originally
published in 1985 in Dutch), calling the construct as the order penetration point and the
decoupling point (ontkoppelpunt in Dutch), respectively (Ceryno et al., 2013; Wikner,
2014a; Wikner and Béckstrand, 2018; Yang and Burns, 2003). However, other terms do
exist, such as customer decoupling point (Hofmann and Knébel, 2013), customer order
point (Agren, 1986, 1992; Mason-Jones and Towill, 1999; Olhager and Ostlund, 1990;
Pagh and Cooper, 1998), supply stream decision point (Hines and Rich, 1997), material
decoupling point (Mason-Jones and Towill, 1999; Nieuwenhuis and Katsifou, 2015),
demand penetration point (Christopher, 1998), decision point (Hines and Rich, 1997),
push-pull boundary (Chopra and Meindl, 2013; Gupta and Benjaafar, 2004), product
supply decoupling point (Olhager et al., 2006), physical supply decoupling point (Wikner
and Wong, 2007), order entry point (Dekkers, 2006; Dekkers et al., 2013; Dekkers and
Sopers, 2001) and order decoupling point (Serrano et al., 2009).

To simplify the discussion, the term used in the dissertation is CODP, also used by
Giesberts and van der Tang (1992), Wikner (2014a, 2018), Wortmann (1992), Wortmann
et al. (1997) and Wouters (1991). The term CODP facilitates the differentiation among
the five strategic decoupling points employed, both specifying the type of order (i.e.,
customer order) and indicating that the point separates the flow into two distinct subflows
(i.e., decoupling), where the part upstream of the CODP is significantly different from
that downstream (Olhager, 2010).

Since D corresponds to the customer’s requested D, the upstream end of D is also
where a customer order is received and hence where the CODP is positioned (Béckstrand
and Wikner, 2013; Hoekstra and Romme, 1992; Wikner, 2014a). This is illustrated in
Figure 2.5, where D equals 6 time units; hence, the CODP is positioned at 6 time units
(here illustrated as a diamond, in line with Wikner, 2014a). This also means that the
activities conducted upstream of the CODP (i.e., the S—D segment, also known as the
‘lead time gap’ (Christopher, 1998) and P minus D [P—D] (Mather, 1988)) are performed
on speculation (i.e., forecast driven), which in turn usually implies a higher risk (Mather,
1988; Wikner, 2015, 2018). Downstream of the CODP (during D), the activities are
instead performed on commitment to customer orders (i.e., customer-order driven, also
referred to as commitment driven), thus neutralizing the risk (Mather, 1988; Wikner,
2015, 2018). In other words, in issuing a customer order, the customer has committed to
buy the said product. Nevertheless, the term commitment can also be viewed as
bidirectional or mutual, where the supplier actor commits to deliver the said product. For
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the research presented in this dissertation, the emphasis is on the former aspect, that is,
the customer committing to buy the product. The forecast-driven part of the supply system
is indicated with a grey dashed outline and light upward diagonal lines in Figure 2.5,
whereas the customer order-driven part is indicated with a grey solid outline.

Furthermore, the CODP generally coincides with the main buffer point in the flow
from which customers are served (Hoekstra and Romme, 1992; Olhager, 2010; Olhager
and Wikner, 2000; Sharman, 1984). The activities carried out upstream of the CODP (i.e.,
the S—D segment) should thus focus on maintaining an optimal mix and inventory levels
at the CODP. Since these activities are forecast driven, they do not need to focus on
delivery speed but on efficiency (Olhager, 2003, 2010). Nevertheless, if a customer can
accept D that is as long as or even longer than S (the S—D segment < 0), it becomes
possible for the supplier actor to perform all supplying activities after receipt of a
customer order (Wikner, 2014a). From this discussion, it is obvious that the CODP
positioning is a strategic decision (Olhager, 2003; Wikner and Rudberg, 2005b) and
should be based on following three criteria (see, e.g., Aitken et al., 2005; Aktan and
Akyuz, 2017; van Donk, 2000, 2001; Hemmati and Rabbani, 2010; Hoekstra and Romme,
1992; Mason-Jones and Towill, 1999; Olhager, 2003; Rafiei and Rabbani, 2011;
Sharman, 1984):

e customer/market characteristics, such as D requirements, demand volatility,
product volumes, product range, customization requirements, customer order
size and frequency;

e product characteristics, such as modular product design, customization
opportunities, product structure, the complexity of the BOM, risk of
obsolescence or proliferation; and

e production/supply chain characteristics, such as S, number of planning points,
bottleneck position, sequence-dependent resources, supply chain approach,
process and equipment flexibility.

The CODP has frequently been applied in the manufacturing context (Wikner et al.,
2017b), normally for production and distribution-related activities (Rudberg and Wikner,
2004). Furthermore, the construct has mainly been treated as a single CODP within a
dyadic relation, for example, where a customer places an order with a supplier actor.
However, Hoekstra and Romme (1992) and Sun et al. (2008) explain that each individual
product or product-market combination can generate a CODP. Sun et al. (2008) therefore
introduce the term multiple CODPs (see also Shidpour et al., 2014; Verdouw et al., 2008).
Since then, other forms or dimensions of multiple CODPs have been presented or
interpreted as multiple CODPs, such as when there are three or more actors in a sequence
(e.g., a supply chain) and where each actor (interface) results in a CODP (e.g., Banerjee
et al., 2012; Ghalehkhondabi et al., 2016; Verdouw et al., 2008).

2.2.3 Variant-based constructs

The preceding discussion mentions that the CODP construct separates forecast-driven
activities from customer-order-driven ones. However, the activities downstream of the
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CODP can still be standard (Amaro et al., 1999; Olhager and Ostlund, 1990; Olhager and
Rapp, 1985), that is, the point where a potential customization can be made does not
necessarily have to coincide with the CODP (Amaro et al., 1999; Garcia-Dastugue and
Lambert, 2007; Holweg, 2005; Van der Vorst et al., 2001). The discussion on when
demand or supply provides a basis for creating variants based on a customer’s
requirements is instead addressed in the three variant-based constructs (i.e., As, Ap and
CADP) (Wikner, 2015, 2018).

As corresponds to the lead time downstream from the point where it is possible to make
variants (adapted from Wikner, 2014a, p. 186; 2018, p. 443). Thus, there can be multiple
Ass in a BOM (Wikner, 2014a), as shown in Figure 2.5, 4su and Asz. Comparing these
Ass with D makes it possible to identify the subset that can be used for delivery-unique
offerings, also referred to as delivery-unique customizations. The lead time downstream
from the point where the delivery-unique offering is made is then referred to as Ap, which
is the A4s finally selected for the delivery-unique offering (Wikner, 2014a, 2018). Out of
the two potential 4ss in Figure 2.5, only 4s,z is within D and possible for delivery-unique
offerings; hence, Asz is selected as Ap. For As and Ap, it is particularly important to be
specific about the length if they are relatively short, for instance, where Ap = 0 indicates
that no adaptation is made and that the product is hence standardized (Wikner, 2018) and
where Ap closer to 0 but still not zero (4p # 0) indicates that a delivery-unique offering is
made but in the final part of the supply system, that is, closer to flow sink (see Figure
2.5).

The upstream point of Ap is thus the point at which a delivery-unique offering is
initiated. Wikner (2014a) calls this point the CADP, defined as the point that separates
decisions about differentiating flow based on standardization for a market of different
customers from adaptation to actual customer orders (adapted from Wikner, 2014a, p.
196). In line with this definition, the CADP must be positioned at or downstream of the
CODP in order for an actor to customize a product based on an actual customer’s
requirements (Béickstrand, 2012; Olhager and Ostlund, 1990; Squire et al., 2006; Wikner,
2014a, 2018). The CODP thus acts as an upstream boundary for when it is possible to
make a delivery-unique offering, where the part upstream of the CODP (i.e., the S—D
segment) cannot include any delivery-unique offering (Amaro et al., 1999; Fogliatto et
al., 2012; Olhager and Ostlund, 1990). The properties of the offering upstream of the
CADP are hence standardized, whereas downstream, they are individualized (Wikner,
2018). In Figure 2.5, two potential points for creating a delivery-unique solution are
identified and discussed in relation to A4s (i.e., Asu and Asz). Consequently, item U and
end product Z are possible to make the delivery unique. However, since the CADP has to
be at or downstream of the CODP, only end product Z is possible to make customer-order
unique. Thus, the CADP is positioned at 2 time units, where the upstream end of Ap
coincides with the CADP (see Figure 2.5).

Nevertheless, repositioning the CODP upstream makes it possible for more activities
to be conducted based on actual customer orders (Rudberg and Wikner, 2004; Wikner
and Rudberg, 2005a). Hence, by simultaneously moving the CODP and the CADP
upstream, the ability to meet the specifications of individual customers increases
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(Mikkola and Skjett-Larsen, 2004; Sharman, 1984). For instance, in terms of Figure 2.5,
if D can be extended to 9 time units or more, item U can also be offered as a delivery-
unique solution, that is, D is equal to or longer than Asu and As.z (i.e., D > Asy and D >
As.z). Moving the CODP farther downstream will have the opposite effect, reducing the
ability to meet individual customers’ requests (Yao and Liu, 2009) if no changes are made
in how the customization is achieved.

The risk of creating variants and offering customizations is of course related to both
the volume and the repetition of the demand (Béckstrand, 2012). If an offering can be
provided to multiple customers and at more than one time (i.e., multiple deliveries), it is
classified as a customer generic (standard) offering. If the offering is delivered to a single
customer but with multiple deliveries, it is classified as customer unique. However, if the
offering is delivered only once and to a single customer, it is classified as delivery unique
(Wikner, 2018).

2.2.4 Information-based constructs

As indicated by the phrase, information-based constructs are related to the sharing of
demand- and supply-related information. As such, information-based constructs address
the question of how far into the supply chain the demand- and supply-related information
is shared and thus where the information is decoupled (Wikner, 2014a, 2018).

In terms of demand-related information, Mason-Jones and Towill (1999) have
introduced the information decoupling point as ‘the point in the information pipeline to
which the marketplace order data penetrates without modification. It is here where
market driven and forecast driven information flows meet’ (p. 17). This point can be
viewed as the so-called demand mediation decoupling point (Olhager et al., 2006; Wikner
and Wong, 2007), later relabelled as the DIDP (Wikner, 2014a, 2018) and defined as the
upstream point from where demand information is constrained (adapted from Wikner,
2014a, p. 204; 2018, p. 452). The DIDP is thus related to the sharing of available demand
information upstream of the supply chain. Note that the term demand information
concerns observable information that can be used for decision making, such as point-of-
sales data, customer orders, direct sales, delivery schedules and call-offs (Wikner, 2014a).
Such information as real demand (i.e., customer orders) must be available downstream of
the CODP; otherwise, it would be impossible to act on customer orders (Olhager et al.,
2006; Wikner, 2014a, 2018). Hence, the DIDP must be positioned at or upstream of the
CODP, where the decision domain upstream of the DIDP is estimated demand and where
the decision domain downstream is real demand (Wikner, 2018). The farther upstream
the flow of the DIDP is positioned, the more pure (i.e., undistorted, unbiased and up to
date) the point-of-sales data can be used to improve the forecast-driven part of the flow
(Christopher, 2000; Hedenstierna and Ng, 2011; Mason-Jones et al., 2000a; Mason-Jones
and Towill, 1997, 1999; Van der Vorst et al., 2001; Wikner et al., 2017a). For the example
in Figure 2.5, items V and Q are purchased from one or more suppliers. However, items
W and U are internally produced. The positioning of the two DIDPs (DIDPw and DIDPy)
thus indicates that the company has full demand information for product Z, such as point-
of-sales data, but does not share that data with the supplier(s).
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Nonetheless, demand information is only one type of information, where information
related to available capacity and/or usage of capacity is also of importance (Wikner,
2014a). This is covered by the USIDP and the DSIDP, concerning the availability of
information about available and required capacity, that is, real supply information. The
USIDP and the DSIDP thus represent the point from where real supply information is
constrained, either upstream (USIDP) or downstream (DSIDP). As such, the decision
domain upstream of the USIDP is estimated supply, whereas downstream, it is real supply
(Wikner, 2018). For the DSIDP, the opposite relationship applies, where the decision
domain upstream is real supply, whereas downstream, it is estimated supply. As shown
in Figure 2.5, all information on available and required capacity is available to the focal
actor; thus, the DSIDP is positioned in the downstream end of the supply system, at the
flow sink, and where the two USIDPs are positioned at the upstream end. Hence, in this
example, the focal actor also have information on available and required capacity for
items V and Q, from the supplier(s) of said items (see Figure 2.5).

2.2.5 Decoupling thinking, a pre-theory
This subsection discusses decoupling thinking in relation to what a theory should
comprise, arguing that decoupling thinking is a pre-theory.

According to Bacharach (1989) and Bhattacherjee (2012), a theory consists of four
elements, namely (i) constructs, (ii) propositions, (iii) logic and (iv) boundary
conditions/assumptions. Wacker (1998, 2008) provides a similar classification, arguing
that academics generally point out that a theory consists of the following four
components: (i) definitions of terms or variables, (ii) a domain where the theory applies,
(iii) a set of relationships of variables and (iv) specific predictions (factual claims). The
four elements of a theory and what questions they address are summarized in Table 2.2.

Table 2.2. Four elements or properties of a theory

Element Common
question

Constructs (definitions) are theoretical definitions of terms or variables, What?
which by their very nature cannot be observed directly and are thus (Who?)
conceptual in nature. These constructs are the ‘what’ of the theory, used

to explain a phenomenon.

Propositions (relationships between constructs) constitute an How?
explained set of conceptual relationships between the constructs, (Why?)
explaining how (and why) the constructs are related to each other.

Logic (predictions) refers to the underlying causal logic as to why Why?
something will occur and is used for making predictions. From a Should?
pragmatic perspective, logic helps managers make predictions and Could?
answer the questions of should, could and would. Would?
Boundary conditions/assumptions (domain) presents for who, where Who?
and when the theory is applicable. That is, under what circumstances When?
will these constructs and propositions work. Where?
Sources: Based on Bacharach (1989), Bhattacherjee (2012), Wacker (1998, 2008) and Whetten (1989)
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The constructs of decoupling thinking, including the eleven presented in Table 2.1,
can be regarded as constructs that are found in a theory, offering definitions of variables
that by their very nature cannot be observed directly but can be used to explain a
phenomenon. The body of literature on decoupling thinking also offers propositions (i.e.,
relations between the different constructs). The time-phased BOM in Figure 2.5 can be
perceived as a summary of how the eleven constructs are related to each other, for
example, where the CODP is located at the upstream end of D or where the CADP has to
be positioned downstream of the CODP. The body of literature on decoupling thinking
also offers casual logic as to why something will occur, such as why D is reduced if the
CODP is moved downstream, as well as what should happen if the S—D segment is
extended. Finally, decoupling thinking also discusses in which domain (i.e., boundary
conditions) it is applicable. As such, decoupling thinking possesses all the four elements
of a theory. However, according to Meredith (1993), in building a theory, it should
undergo several iterative continuous cycles, passing from description through explanation
to testing. If it withstands these tests, eventually, it is developed into a theory. Arguably,
some of the constructs of decoupling thinking have gone through these iterations, such as
the CODP constructs, which is even called the CODP theory (e.g., Cannas et al., 2018).
Nevertheless, some of the constructs are relatively new and have not gone through this
iterative process of theory development. As such, in this dissertation, despite possessing
all the necessary elements, decoupling thinking is classified as a pre-theory (a term used
by Meredith, 1993), which in many ways is possible to substitute as a theory (Meredith,
1993).

2.3 Demand-driven supply chain operations management
strategies

In the following five subsections, the selected DDSCOMSs (segmentation, leagility,

customization, transparency and postponement) are described. Before doing so, the term

DDSCOMSs is discussed to present its meaning.

The term demand driven has been defined as the ability to act and adapt to customer
needs and is used to define the domain of the manufacturing companies in which the
SCOM strategies are applicable. SCOM has then been explained as the organization,
planning and control of the controllable part of the supply chain by also considering the
uncontrollable part, where strategy is defined as ‘a careful plan of action(s) to achieve
an objective’ (based on Merriam-Webster Dictionary, 2020b; Vitasek, 2013, p. 184).

Combining and synthesizing these three terms, in this dissertation, DDSCOMS is
defined as a strategy that can be used by demand-driven manufacturing companies to
organization, plan and control the controllable part of the supply chain, while taking into
consideration the uncontrollable part, to support the company’s ability to act and adapt
to customer needs.
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2.3.1 Segmentation strategy

According to Merriam-Webster Dictionary (2020c), segmentation is ‘the process of
dividing something into parts or segments’. In the context of SCOM and the upstream
part of the supply chain, segmentation has been used to divide the supplier base in terms
of the level of involvement and co-ordination between buyers and suppliers (see, e.g.,
Kraljic, 1983; Olsen and Ellram, 1997). At the opposite end, the downstream part of the
supply chain, segmentation has been used to segment markets based on similar customer
preferences, that is, to identify and assign customers to relatively homogeneous groups
(Harrison and Kjellberg, 2010; Smith, 1956). The latter type of segmentation (also
referred to as market segmentation) is the one that is further used in this dissertation,
defined as a strategy in which the total market is disaggregated into submarkets or
segments that share some measurable characteristics based on demographics,
psychographics, lifestyles, geography, benefits and so forth (adapted from APICS
Dictionary, 2013, p. 101).

In Smith’s (1956, p. 5) seminal paper, segmentation is introduced as aiming ‘o bring
about recognition of several demand schedules where only one was recognized before’
(see also Chatrathi and Zhengyuan, 1995; Godsell et al., 2011; Harrison and Kjellberg,
2010; Jenkins and McDonald, 1997, Johansen et al., 2012; Kumar et al., 2007; Xu and
Coatney, 2015). This strategy is thus closely related to product differentiation, where an
increased product differentiation gives way for segmentation and disaggregation (Smith,
1956). Furthering this line of thinking, Su et al. (2005) state that product proliferation
results from companies customizing their products for smaller customer groups or
segments.

Segmentation is thus based on the logic that ‘one size does not fit all’ (Christopher and
Towill, 2002, p. 1; Hilletofth, 2009, p. 17; Lovell et al., 2005, p. 142; Roscoe and Baker,
2014; Sabri, 2015; Shaikh et al., 2017, p. 18; Shewchuk, 1998, p. 144), meaning that
companies delivering products to a wide range of customers with different requirements
cannot fulfil all customers’ requirements with one standard market offer and/or one
supply chain (Christopher and Towill, 2002; Hilletofth, 2009; Van der Veeken and
Rutten, 1998). In doing so, customers demanding customized or even individualized and
bespoke products might be underserved, while others demanding standardized products
may be overcharged (Fuller et al., 1993; Johansen et al., 2012), or some customers are
provided a higher service compared with the turnover that they generate (Berry et al.,
1995; D’Alessandro and Baveja, 2000; Huiskonen et al., 2003; Thomas, 2012; Van der
Veeken and Rutten, 1998). The goal with segmentation is thus to organize the business
to compete across the span of the company’s markets without having to overcharge some
customers or underserve others, for instance (Fuller et al., 1993). Hence, the company
needs to find out the range of customer needs that stand in danger of being ‘averaged’
and to segment the market, that is, create segments that are homogeneous within the
segment but heterogenous across segments (Kara and Kaynak, 1997).
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2.3.2 Leagility strategy

Lean (see, e.g., Womack and Jones, 1996; Womack et al., 2007) and agile (see, e.g.,
Goldman et al., 1995; Goldman and Preiss, 1991) are two strategies that have received
substantial interest in both literature and practice (Mahdavi and Olsen, 2017). Lean has
been considered as emphasizing efficiency and how to perform a supply chain in the most
efficient way possible by eliminating waste and using levelled production (Christopher
and Towill, 2000, 2002; Naim and Gosling, 2011; Naylor et al., 1999; Womack and
Jones, 1996). However, since then, it has become clear that with lean production, a degree
of flexibility is lost (Nieuwenhuis and Katsifou, 2015). In reaction to this efficiency-based
approach, the agile strategy has been suggested as an alternative, emphasizing flexibility
and speed as capabilities to serve fluctuating demands in terms of volume and variety
(Christopher, 2000; Christopher and Towill, 2000; Naylor et al., 1999; Purvis et al.,
2014). As these two strategies have been developed, there has been a tendency to view
them in isolation (Krishnamurthy and Yauch, 2007; Naylor et al., 1999). However, in the
late 1990s and the early 2000s, the two strategies were combined in different ways
(Goldsby et al., 2006; Nieuwenhuis and Katsifou, 2015), such as the Pareto curve
approach, the separation of ‘base’ and ‘surge’ demands approach and the decoupling point
approach (Christopher and Towill, 2001). The most referenced combination of lean and
agile is the leagile strategy (Banerjee et al., 2012), introduced and defined by Naylor et
al. (1999) as a combination of lean and agile within a total supply chain, where the CODP
has to be positioned to best suit the need for responding to a volatile demand downstream
yet providing level scheduling upstream (Agarwal et al., 2006; Mason-Jones et al., 2000a;
Naylor et al., 1999). As such, the CODP acts as a buffer from which the customer is
served (Childerhouse and Towill, 2000; Naylor et al., 1999) and should thus be positioned
according to the longest lead time during which a customer is willing to wait or the point
at which variability in the product demand dominates, that is, the point of differentiation
(Naylor et al., 1999).

2.3.3 Customization strategy

According to Merriam-Webster Dictionary (2020d), to customize means ‘o build, fit, or
alter according to individual specifications’. Consequently, customization could vary
from a simple modification of a standard product all the way to a complete individualized
and bespoke (i.e., one-of-a-kind) product. The customization strategy should therefore be
viewed as a continuum consisting of discrete categories or points of different levels of
customization (see, e.g., Alford et al., 2000; Coronado et al., 2004; Da Silveira et al.,
2001; Davis, 1989; Gilmore and Pine, 1997; Lampel and Mintzberg, 1996; Ross, 1996;
Sharma, 1987) rather than a strict dichotomy of standard versus customized (Akinc and
Meredith, 2015; Spring and Dalrymple, 2000).

The point at which a variant or customization is made has been referred to as the point
of differentiation (e.g., Childerhouse and Towill, 2000; Garg and Tang, 1997; Tang,
20006), point of product differentiation (e.g., Childerhouse and Towill, 2000; Garcia-
Dastugue and Lambert, 2007; Mason-Jones and Towill, 1999; Naylor et al., 1999;
Nieuwenhuis and Katsifou, 2015), product differentiation point (Daaboul et al., 2015;
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Daaboul and Da Cunha, 2014) and differentiation point (Wikner and Wong, 2007; Wong
et al., 2009). Differentiation or customization is thus done by either inserting specialized
items and/or performing special processes (Daaboul et al., 2015; Daaboul and Da Cunha,
2014; Garg and Tang, 1997).

A subordinate strategy of customization is mass customization. This was introduced
by Davis (1987, 1989) as a way to accommodate the increasing demand for product
variety, without affecting delivery lead times, cost and quality (Buffington, 2011;
Feitzinger and Lee, 1997; Fogliatto and da Silveira, 2008; Haug et al., 2009; MacCarthy
etal.,2002,2003; Mahdavi and Olsen, 2017; Mason and Lalwani, 2008; McCarthy, 2004;
Tu et al., 2001). Mass customization can thus be perceived as a paradox, simultaneously
competing on the two rival priorities — low price (gaining economics of scale) and high
customization (achieving economics of scope) (Duray et al., 2000; Kotha, 1995; Kumar
et al., 2007; Mikkola and Skjett-Larsen, 2004; Squire et al., 2006; Van Hoek et al., 1999).
Whereas Davis (1987, 1989) coined the term mass customization, Pine (1993) then
increased its popularity and made it more practical (Kara and Kaynak, 1997; Kumar et
al., 2007; MacCarthy et al., 2003; Mahdavi and Olsen, 2017; Mason and Lalwani, 2008).
Pine (1993, p. 171) introduced five fundamental methods of achieving the goal of mass
customization: (i) Customize services around standardized products or services. (ii) Mass
produce customized services (or products that customers can easily adapt to their
individual needs). (iii) Provide point-of-delivery customization. (iv) Provide a quick
response throughout the supply chain. (v) Modularize components to customize end
products and services.

2.3.4 Transparency strategy

Transparency, also known as supply chain visibility, stems from different perspectives,
capturing different functions and requirements (Somapa et al., 2018; Zhang et al., 2011).
As such, there has yet to be an established unified definition of the concept (Barratt and
Oke, 2007; Caridi et al., 2010a, 2010b; Caridi et al., 2013; Francis, 2008; Goh et al.,
2009; Klueber and O’Keefe, 2013; Mahadevan, 2010; Papert et al., 2016; Vilko et al.,
2012; Zhang et al., 2011). There are also differences in the type of information that could
be shared (Goh et al., 2009; Zhou and Benton, 2007), pertaining to transparency, such as
the following:

e cost transparency, that is, sharing costing information between the customer
and the supplier (Hultman and Axelsson, 2007; Lamming et al., 2001),

e demand visibility, that is, transparency of point-of-sale and forecast data, for
instance (Aviv, 2001; Barratt and Barratt, 2011; Barratt and Oke, 2007;
Brandon-Jones et al., 2015; Croson and Donohue, 2003; Goh et al., 2009; Lee
et al., 1997a, 1997b, 2004; Lee and Whang, 2000; Smaéros et al., 2003;
Swaminathan and Tayur, 2003; Williams et al., 2013),

e exception/event visibility, that is, transparency of exceptions and events, such as
promotions (Goh et al., 2009; Williams et al., 2013),
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e inventory visibility, that is, sharing information on where any given item is
located and the inventory levels, for instance (Barratt and Barratt, 2011; Barratt
and Oke, 2007; Bradley, 2002; Brandon-Jones et al., 2015; Christopher and
Lee, 2004; Goh ef al., 2009; Lee and Whang, 2000; Petersen et al., 2005;
Swaminathan and Tayur, 2003; Williams et al., 2013; Zhang et al., 2011),

e process visibility, that is, sharing process-related information (Barratt and Oke,
2007; Francis, 2008; Goh et al., 2009; Lee et al., 1997a, 1997b; Lee and
Whang, 2000; Swaminathan and Tayur, 2003), and

e traceability visibility, that is, origin of raw material, human and environment-
related conditions, such as work conditions and product temperature during
distribution (Busse et al., 2017; Carter and Easton, 2011; Carter and Rogers,
2008; Earley, 2013; Klueber and O’Keefe, 2013; Morgan et al., 2018; Papert et
al., 2016; Ringsberg, 2014; Trienekens et al., 2012; Tse and Tan, 2012).

In relation to the purpose of this dissertation, it focuses on the information that
provides greater transparency about the factors affecting both supply and demand, such
as inventory, demand and process. Transparency is therefore defined as a strategy that
accommodates informed decisions and improves decision making by advocating the need
for sharing high-quality information that describes various factors of demand and supply
throughout the supply chain (adapted from Williams et al., 2013, p. 545). In other words,
the idea behind transparency is for each actor in the supply chain to provide demand- and
supply-related information of high quality to and from relevant supply chain actors for
better decision support in order to improve supply chain performance, such as delivery
and supply chain efficiency (Christopher and Lee, 2004; Zhang et al., 2011). Examples
of demand-related information are point-of-sales data, actual sales data, demand
forecasts, customer inventory levels and customer promotional plans. Supply-related
information then comprises supplier inventory levels, supplier lead time, delivery dates
and distribution network inventory levels, for example (Williams et al., 2013).

By sharing demand-related information, such as point-of-sales data from the end
customer, throughout the supply chain, more actors can act on ‘real” demand (Aitken et
al., 2005; Christopher and Lee, 2004; Christopher and Towill, 2000; Kaipia and Hartiala,
2006; Kiely, 1998; Mason-Jones and Towill, 1997, 1999; Somapa et al., 2018; Zhang et
al., 2011). As such, the benefit of sharing and using true customer demand is that each
actor in the supply chain can operate on ‘real orders’ rather than distorted data, that is,
data that have been delayed, magnified and/or manipulated by other actors, for instance
(Mason-Jones and Towill, 1999; Towill et al., 1992). However, point-of-sales data do not
reflect issues such as out-of-stock situations. Therefore, supply-related data, such as
production plans and demand plans, should also be shared throughout the supply chain
(Kaipia and Hartiala, 2006). In summary, sharing demand-related and supply-related
information can help in increasing the accuracy of demand forecasts, meaning that the
gap between forecasted and real demand, as well as between forecasted and real supply,
can be reduced. In other words, sharing demand-related and supply-related information
can improve the match between production plans and demand; in the end, it can improve
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delivery performance and reduce the amount of inventory throughout the supply chain
(Barratt and Barratt, 2011; Barratt and Oke, 2007; Lee and Whang, 2000).

2.3.5 Postponement (preponement) strategy

Postponement was put into practice as early as the 1920s (Council of Logistics
Management, 1995; Wang et al., 2003; Yang and Burns, 2003) but was introduced in the
marketing literature (Alderson, 1950) as an approach to reduce or eliminate risks and
uncertainty costs associated with product differentiation (Mahdavi and Olsen, 2017;
Moradlou and Backhouse, 2016; Pagh and Cooper, 1998; Van Hoek, 2000, 2001; Yang
and Yang, 2010; Zinn, 2019). As Alderson (1950) has realized, products become more
differentiated closer to the point of consumer purchase. In other words, products are
progressively differentiated into specific end products as specialized components are
inserted and/or special processes are performed (Garg and Tang, 1997; Lee and Tang,
1997). For many kinds of products, the individual customer’s demand is unique,
especially when considering basic use, special features, colours, size and place of
purchase (Alderson, 1950). To illustrate this, Alderson (1950) presents a simple yet useful
example where a person in Philadelphia, with both long and wide feet, is looking for a
pair of new shoes. Such a pair of shoes (both long and wide, i.e., its form) is unsuitable
for the vast majority of consumers. Taking into consideration that such shoes also need
to be stocked by a store in Philadelphia (i.e., place) by the time the customer visits the
store (i.e., time) eliminates them from practical consideration by customers in San
Francisco and New Orleans, for instance. Hence, each step taken to differentiate the
product based on speculation involves a certain marketing risk (Alderson, 1950), that is,
risk and uncertainty costs tied to the differentiation of the product (Bucklin, 1965; Yang
et al., 2005). Stated another way, every differentiation that makes it more suitable for a
specific customer makes it less suitable for other customers (Alderson, 1950), where some
operations are even irreversible (Yang ef al., 2005).

If this point of differentiation could be postponed, then the risks and uncertainty costs
tied to the differentiation of the product could be reduced (Bucklin, 1965; Yang ef al.,
2005). Greater flexibility can also be achieved (Aviv and Federgruen, 1999; Feitzinger
and Lee, 1997; Huang and Li, 2008; Lee ef al., 1993), where the company is better able
to respond to changes in the mix of demands from the different segments (Lee et al.,
1993) and where the need for reversibility is reduced. Postponement could therefore be
perceived as based on the idea of substitutability (Bucklin, 1965; Christopher, 2000; Yang
et al., 2005; Yang et al., 2007) and a strategy to reduce the risks associated with product
variety (Aviv and Federgruen, 1999, 2001). In fact, the strategy is also known as delayed
product differentiation (Aviv and Federgruen, 1999, 2001; Blackburn et al., 2004; Garg
and Lee, 1999; Gupta and Benjaafar, 2004; Lee and Tang, 1997; Swaminathan and Lee,
2003), delayed differentiation (Christopher, 1998) and late customization (Garg and Lee,
1999; Swaminathan and Lee, 2003).

Through the years, Alderson’s (1950) view of postponement has been extended,
renamed and classified in different ways (Garcia-Dastugue and Lambert, 2007) in terms
of where and when postponement is used (Yang et al., 2004a), that is, manufacturing
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postponement (Bowersox and Closs, 1996; Pagh and Cooper, 1998; Yang et al., 2010;
Zinn and Bowersox, 1988), assembly postponement (Yang et al., 2004b; Zinn and
Bowersox, 1988), logistics postponement (Boone et al., 2007; Bowersox and Closs, 1996;
Lee, 1998; Pagh and Cooper, 1998; Van Hoek, 1998b; Yang et al., 2004a; Yang et al.,
2007), geographic postponement (LaLonde and Mason, 1985) and others. However,
many of these can be condensed into or regarded as subcategories of one or more of the
following dimensions: physical (i.e., form), spatial (i.e., place) and temporal (i.e., time)
(Aitken et al., 2005; Christopher, 1998). Form postponement means that variety and mix
are obtained later. Time postponement refers to an activity carried out later. Place
postponement signifies that a movement is delayed.

Although many success stories owing to postponement have been reported in the
literature (e.g., Aviv and Federgruen, 2001; Li et al., 2007), there are still mixed answers
about the meaning of postponement and how far downstream an activity should be
postponed. In relation to the CODP, these different publications can be divided into three
main groups:

e The first group of publications, starting with Alderson’s (1950) work, argues
that the point of differentiation should be eliminated or delayed as far
downstream as possible (e.g., Aviv and Federgruen, 2001; Garcia-Dastugue and
Lambert, 2007; Lee and Tang, 1997; Li et al., 2007; Swaminathan and Tayur,
1998; Yang et al., 2004a).

e The second group of publications states that the point of differentiation should
be postponed as close as possible to the customer order entry, that is, the CODP.
As such, these studies do not specifically state that the point of differentiation
should be delayed until or even downstream of the CODP (e.g., Cooper, 1993;
Mikkola and Skjett-Larsen, 2004).

e The third group specifically states that the point of differentiation should be
postponed until customer orders are received or even farther downstream, that is,
at or downstream of the CODP (e.g., Bowersox and Closs, 1996; Pagh and
Cooper, 1998; Van Hoek, 1998a, 2000, 2001; Waller et al., 2000; Wang ef al.,
2003; Yang and Burns, 2003; Yang et al., 2005; Zinn and Bowersox, 1988).

The mixed answers regarding the definition of postponement have obviously resulted
in mixed answers about how postponement relates to operational performance and even
why it is beneficial to pursue (Forza ef al., 2008). For instance, some authors argue that
postponement leads to longer Ds (e.g., Pagh and Cooper, 1998; Waller et al., 2000),
whereas others claim the opposite (e.g., Cannas et al., 2018; Swaminathan and Lee,
2003). To reconcile these apparently conflicting findings, Forza et al. (2008) propose a
form postponement typology that centres on the CODP. Still, according to their typology,
a form postponement can result in a reduced D, an unchained D, as well as an extended
D. Hence, the implications for operational performance will differ, depending on the
approach through which the form postponement is achieved. For this dissertation,
postponement is defined as a strategy aimed at reducing demand-related risk by delaying
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transformation activities to a later point in time when better decision support can be
attained (based on Van Hoek, 2001; Yang ef al., 2005).

Moreover, in an analogy with the concept of postponement, in reverse supply chains,
Blackburn et al. (2004) introduce the concept of preponement, arguing that managers
should diagnose a product’s condition as early as possible to avoid processing returns
with no recoverable value. The concept of preponement can also be used in forward
supply chains (i.e., forward movement of goods towards demand and the point of sale),
which is the focus of this research. In such a context, the concept can be considered the
antithesis of postponement (Mahdavi and Olsen, 2017), that is, if postponement means
the delay of an activity until a later time, preponement entails bringing forward an activity
to an earlier time. That is, preponement is the repositioning of transformation activities
to an earlier point in time.

2.4 Research on lead-time implications for financial performance
The following two subsections synthesize the published research on lead-time
implications for financial performance, as well as present some well-known and
frequently used relative financial performance measures. Note that an absolute measure
is calculated in units such as pieces or euros, whereas a relative financial performance
measure is obtained when an absolute financial performance measure is divided by
another.

2.4.1 Synthesis of publications addressing lead-time implications for financial
performance

Previous research has mostly used a cost perspective in studying the value of lead time,

such as changes in inventory costs from switching from a supplier in a high-cost country

to one in a low-cost country (see, e.g., Blackburn, 2012; De Treville et al., 2014; Heydari

et al., 2016; Whicker et al., 2009).

However, there are some exceptions where the value of lead time has been measured
using a relative financial performance measure, such as ROI, return on assets (ROA) and
others (see, e.g., Christensen et al., 2007; Jayaram et al., 1999; Vickery et al., 1995). For
example, Christensen et al. (2007) find that the end-to-end lead time of the supply chain
has no direct impact on companies’ financial performance, such as ROI. In contrast,
Vickery et al. (1995) and Jayaram et al. (1999) provide empirical support for a positive
relation between shorter lead times and ROI. One possible reason for the mixed results is
that Christensen et al. (2007) have only studied the end-to-end lead time of a supply chain,
whereas Vickery et al. (1995) and Jayaram et al. (1999) have respectively examined four
and six types of lead times. As such, Vickery ef al. (1995) and Jayaram et al. (1999)
indirectly acknowledge the fact that different lead-time segments can have varying
implications for ROI, such as delivery speed (i.e., D) and manufacturing lead time. Still,
Vickery et al. (1995) and Jayaram et al. (1999) focus on the question of whether lead
times have implications for financial performance, not what these implications are. They
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also pay attention to reducing lead times, excluding the implications for financial
performance from maintaining or even prolonging lead times.

Some important exceptions do exist, where qualitative aspects of lead-time
implications for financial performance are addressed (see, e.g., Stalk and Hout, 1990a,
1990b; Towill, 1996; Wouters, 1991). These cited authors acknowledge that different
lead-time segments, such as delivery lead time, can have different implications for the
three absolute measures of ROI, that is, revenue, investment and cost. Research has also
shown that both the length of and the variation in lead times have implications for
financial performance (see, e.g., Christensen ef al., 2007; Handfield and Pannesi, 1992;
Jayaram et al., 1999).

2.4.2 Common relative financial performance measures

According to Gelsomino ef al. (2016) and Godinho and Veloso (2013), financial
performance measures should both support managerial decisions and be easy to use.
Some commonly used financial performance measures that have these two characteristics
are return on equity (ROE), ROA and ROI (Leon, 2016), as summarized in Table 2.3.
These measures’ common features are that they calculate financial profitability and are
ratios, easy to use and frequently applied in industry today (Leon, 2016).

Table 2.3. Three common relative financial performance measures

Relative financial measure Calculation

. Net income (Revenue-cost)-Preferred dividends
Return on equity (ROE)

Average common stockholders’ equity

Net income (Revenue-cost)+Interest expense

Return on assets (ROA)
Average total expense (e.g., total assets)

. Net income (Revenue-cost
Return on investment (ROI) ( )

Investment

Sources: Based on definitions by Harrison and Horngren (2008, p. 499) and APICS Dictionary (2013, p.
151)

Many executives focus heavily on ROE to analyze the return to the stockholders
(Hagel et al., 2010). However, this financial performance measure can divert attention
from business fundamentals in order to maintain a healthy ROE (Hagel et al., 2010). Since
ROE depends on the mix of debt and equity, a company can show a higher ROE simply
by choosing to finance its business with more debt and less equity (Leon, 2016), for
instance.

In turn, ROA measures a company’s use of assets to earn income and gives an ROA
ratio (Harrison and Horngren, 2008). This measure has received far less attention from
executives but is considered a better measure of financial performance than income
statement profitability measures (Harrison and Horngren, 2008). ROA explicitly takes
into account the assets used to support business activities and focuses the management’s
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attention on these assets (Hagel et al., 2010), as well as indicates how efficiently the
management employs the company’s assets (on the balance sheet) to generate profits (in
the income statement) (Leon, 2016).

A financial performance measure similar to ROA is ROI, which is ‘a relative measure
of financial performance that provides a means for comparing various investments by
calculating the profits returned during a specific time period’ (APICS Dictionary, 2013,
p. 151). ROI is hence suitable for determining where a financial investment might
generate the most profit (Leon, 2016) and provides a useful overall approximation of the
success of the company’s past investment policy (Drury, 2000). ROl is therefore preferred
to ROE and ROA when comparing investment alternatives. Furthermore, ROI is the most
widely used financial performance measure and can be employed for inter-division and
inter-company comparisons (Drury, 2000). In short, ROI can be defined as net income
(revenue minus cost) divided by investment (Leon, 2016); see Table 2.3. Hence, this
relative measure consists of the three absolute measures: revenue, cost and investment.
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3 Methodology

This chapter describes how the research has been designed and conducted, the decisions
made during the research and the reasons behind them. Thus, it outlines the chosen
methods and data collection techniques, as well as how they were used.

The chapter starts by presenting the research design and how it is based on the research
purpose and the four RQs. The presentation addresses the four studies and the methods
employed, the resulting papers, as well as the RQs to which they contribute. Next, it
focuses on the research process, addressing when each study was conducted and when
each appended paper was written. Each study is thereafter presented on a study-by-study
basis, focusing on how and what data were collected and analyzed. The chapter concludes
by discussing the research quality and some ethical considerations.

3.1 Research design

This section describes the overall research design, in terms of how the purpose and the
four RQs come together, the methods chosen for answering each RQ, the conducted
studies, the resulting papers and the RQ to which each paper contributes.

As presented in Chapter 1, Section 1.4 (Research scope and delimitations), to achieve
the research purpose, the intention is to establish a robust framework for how the
DDSCOMSs can be combined for effectiveness. Hence, the focus is not on presenting an
all-inclusive view of DDSCOMSs but on creating a robust framework that can be
expanded on in the future. The study is designed in this way so that the constructs of
demand driven serve as a foundation or a bridge between the five selected DDSCOMSs
and financial performance, as illustrated in Figure 3.1. In other words, direct relations
exist between DDSCOMSs and financial performance, but this research is designed to
investigate the relation between constructs of demand driven and DDSCOMSs, as well
as the constructs of demand driven implications for financial performance, thereby
establishing transitive relations between DDSCOMSs and financial performance. In
designing the study in this way, the established relations can be expanded on in the future
by including other DDSCOMSs and/or more constructs of demand driven, as well as other
financial performance measures.

Regarding the selected research methods and data collection techniques, these should
be guided by the phenomenon under study (Alvesson and Skdldberg, 2008). The unit of
analysis in this research constitutes the five selected DDSCOMSs: segmentation,
leagility, customization, transparency and postponement. For this research, it has been
important to understand how demand-driven manufacturing companies can combine
DDSCOMSs for effectiveness. This in turn has been divided into smaller work packages
or subphenomena, formulated into the four RQs presented in Chapter 1, Section 1.3.
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DDSCOMSs

Segmentation, Leagility

Financial
performance

Customization

Purpose: ‘to explore how
demand-driven manufacturing
companies can combine
DDSCOMSs for effectiveness.

-
Transparency

Constructs of
demand driven

Figure 3.1. Relating RQs to studies

Regarding RQ1 (What constructs can be used to operationalize the concept of demand
driven?), it is necessary to first understand how the concept of demand driven manifests
itself in practice, before identifying what conceptual constructs can be used to explain the
phenomenon. Qualitative research (e.g., a case study) is usually useful for gaining a
deeper understanding of a naturally occurring phenomenon, whereas literature reviews
and analytical conceptual research help in identifying and/or logically developing
adequate constructs to operationalize the concept of demand driven. As such, empirical
case study research, in combination with literature reviews and conceptual research, has
been chosen for addressing RQ1.

RQ2 and RQ3 (What are the relations between the constructs and the DDSCOMSs?
How can the DDSCOMSs be combined?) draw on current knowledge about the identified
constructs and the five DDSCOMSs researched in this dissertation. However, information
on the relations between the constructs and the DDSCOMSs, as well as how the
DDSCOMSs can be combined, is limited to what is presented in the existing literature.
To complement these relations, others might have to be established through logical
relation building. RQ2 and RQ3 are therefore designed to be addressed using a
combination of literature reviews and analytical conceptual research.

Finally, RQ4 (What are the constructs’ implications for financial performance?)
draws on current knowledge about how the use of the constructs in designing and
operating the supply chain has implications for financial performance. It is also possible
to study the relation empirically, as it is a naturally occurring phenomenon. As such, the
mix of a literature review and a qualitative case study has been proposed to address RQ4.
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Figure 3.2. Relating the studies to research methods, appended papers, RQs and
purpose

Moreover, to address these four RQs, four studies have been conducted (Study A—
Study D), as presented in Figure 3.1 and Figure 3.2. Figure 3.1 positions the four studies
in terms of the main RQ that each addresses. Figure 3.2 then illustrates the documented
outcome (i.e., the seven appended papers) of each study. The figure also covers the RQs
to which the documented results contribute, separated into primary and secondary
contributions® (see the legend in Figure 3.2). Finally, the arrows from the RQs illustrate
that the contributions and the answers to the four RQs also add to the fulfilment of the
research purpose. The discussion on the fulfilment is addressed in Chapter 5, Section 5.5
(Summarizing the relations between RQs and the research purpose), as well as in Chapter
6 (Discussion).

As illustrated in Figure 3.1 and Figure 3.2, Study A specifically addresses RQI, in
terms of demand-driven manufacturing companies’ ability to adapt their offerings based
on actual customer orders.

Study B also specifically addresses RQ1 from the aspect of actual customer orders
initiating and driving the activities in a supply chain. The study also has a secondary
contribution to RQ?2, as it utilizes the leagility strategy, presenting the relations between

® The discussion on primary and secondary contributions is based on the analysis presented in
Chapter 5 (Concluding analysis). If a paper contributes to more than one RQ, then if not
considered a primary contribution, it is classified as a secondary contribution.
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the DDSCOMS and three constructs of demand driven. For this reason, Study B is mainly
positioned in the ‘constructs of demand driven’ circle, next to RQ1 in Figure 3.1, but a
small part of the study is located outside the circle, closer to RQ2. This secondary
contribution is also illustrated with the hatched arrow between Paper 2 and RQ2 in Figure
3.2.

Study C is the largest of the four studies, in terms of both scope and time. This can
also be observed in the number of papers (Papers 3—6) resulting from the study. These
four papers have a mix of primary and secondary contributions to all four RQs. Study C
primarily contributes to RQ1, RQ2 and RQ3. Regarding RQ1, the study adds to the
understanding about the concept of demand driven and identifies the constructs that can
be used for operationalizing this concept. However, Study C mostly contributes to R2 and
RQ3, addressing all five DDSCOMSs, nine constructs of demand driven and the relations
between them, as well as how they can be combined. Therefore, Study C is mainly
positioned between RQ2 and RQ3 in Figure 3.1. The study also offers a secondary
contribution to RQ4, in terms of how the postponement strategy (including preponement)
can be used to reposition the constructs and how this has implications for financial
performance.

Finally, Study D primarily contributes to answering RQ4, addressing the constructs’
implications for financial performance. The study also introduces the two control-based
constructs, thus making a secondary contribution to RQ1, in terms of the constructs that
can be used to operationalize the concept of demand driven.

3.2 Research process

This section describes the research process with respect to the four conducted studies and
the two main parts (part 1 and part 2) of the process. Based on the purpose, the research
intends to not only identify constructs, relations and implications between constructs and
DDSCOMS, but also to logically develop and establish relations and implications
between the constructs and DDSCOMSs, for instance. The research is therefore perceived
as having a theory application and a theory-building character. The latter can be divided
into two major classes: analytical and empirical research (Wacker, 1998). As illustrated
in Figure 3.3, the two classes can each be further divided into three subcategories of
theory building, totalling six subcategories. In this research, empirical case study
research and analytical conceptual research are the two subcategories used. Part 1 has
primarily been data driven, employing an interactive research approach using case study
research, whereas part 2 has mainly been theory driven, employing analytical conceptual
research. Even so, part 1 has had elements of analytical conceptual research in terms of
Study B.
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Conceptual

Mathematical

Analytical

Statistical

Theory building

Statistical

Experimental

Case study

Figure 3.3. Major classes and subcategories of theory building.
Sources: Adapted from Béckstrand (2012, p. 20) and Wacker (1998, pp. 373-375)

The process is further summarized in Figure 3.4, also presenting a rough representation
of when each study was conducted, as well as when the appended papers were written,
documenting the findings from the studies. Each study and the resulting paper (papers)
are presented using the same colour scheme as in Figure 3.2. Moreover, the findings from
Studies A and D were each documented in a conference version (C), before being
rewritten in a journal version (J). The process is further discussed based on the two main
parts of the research process (Subsections 3.2.1 and 3.2.2).

Paper 7 (1)

Paper 1 (C)
Study A Study B Study A

Paper 7 (C)
|

Paper 1 (J)

=)

Study C

Part 1

Part 2

2014 2015 2016 2017 2018 2019 2020

[ Major parts of the process | [ study A and resuting papers | [ Study 8 and resulting paper | [ study Cand resuiting papers |  study D and resulting papers | i thesis and dissertation |
= Master’s thesis project  (C) = Conference version

(1) = Journal version Lic. = Licentiate

Figure 3.4. Timeline of the research process

3.2.1 Part 1. Empirical case study research
Part 1 employed an interactive research approach, where the author of this dissertation
had access to five companies that participated in the research project KOPtimera. The
choice of an interactive research approach stems from its underlying idea that co-
producing the results can contribute to both managerial and theoretical knowledge, as
well as enhance the competencies of all parties involved (Ellstrém, 2007; Gunnarsson et
al., 2015). Considering that both the case companies and their representatives stood to
gain from the research, it is believed that the approach resulted in easier access to the case
companies, as well as facilitated obtaining more credible data.

Furthermore, prior to the current research, the author of this dissertation undertook his
master’s thesis project (see Hedén and Tiedemann, 2014) within the KOPtimera project.
Though not originally intended as such, the master’s thesis project can thus be regarded
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as a preliminary study, which helped contextualize the research problem and enabled the
author to familiarize himself with the companies’ processes and products. Furthermore,
Study A and the empirical data collection for Paper 1 commenced in mid-May 2014,
before the author officially became a PhD student at the School of Engineering,
Jonkoping University, on 1 July 2014. This early start of the research is shown in Figure
3.4, where the pre-study (i.e., the master’s thesis project) is also illustrated with the
hatched upward diagonal lines overlaying the far left side of the figure.

Because of the accessibility to the companies and the empirical data, the three studies
(Study A, Study B and Study D) that were designed to include empirical research or
empirical data were conducted during part 1. As a result, part 1 primarily addressed RQ1
and RQ4, where RQ4 had been attended to before concentrating on RQ2 and RQ3. For
Study A, Study B and Study D, traditional literature reviews had been employed to
synthesize the current knowledge about the phenomena at hand, as well as to develop an
analysis tool for each study.

Table 3.1 summarizes the data about the case companies involved in the research,
including contextual information, such as the country where each is based, year it was
founded, type of products, number of employees, yearly turnover in euros (EUR) and
company size. The table also provides information on the respondents (i.e., R1-24) in
terms of their roles or titles in the companies. However, for the purpose of confidentiality,
the companies’ products in combination with ‘Co’ (abbreviation of company) are used as
pseudonyms. The information regarding the number of employees, turnover and company
size is based on the annual reports for 2015 in the Amadeus (2020) database because
Study A, Study B and Study D were mostly conducted during that year (see Figure 3.4),
and the database offered contemporary data for the specific time period. Table 3.1 also
offers the possibility to distinguish which case companies have been used in which study.
The case selection criteria and the resulting case companies are further addressed in
relation to their respective studies (see Subsections 3.3.1, 3.3.2 and 3.3.4).

3.2.2 Part 2. Analytical conceptual research

In part 2, the focus turned to Study D. A mix of structured literature review and analytical
conceptual research was employed to specifically address RQ2 and RQ3. These two RQs
then added to the purpose of Study D, namely to identify and establish the relations
between the constructs of demand driven and the five DDSCOMSs, as well as between
the DDSCOMSs and how they can be used in combination.

At the outset of part 2, the current explicit knowledge about the relations between the
constructs of demand driven and the five DDSCOMSs, as well as the relations between
the DDSCOMSs, were sought after. The study thus started with a structured literature
review to identify and summarize such knowledge and how the said relations can be
combined. However, this knowledge offers a limited number of relations — those already
documented in the literature. To complement the current knowledge, other relations were
established, somewhat in parallel to the literature review, using analytical conceptual
research. The strength of such research is that it offers a way of adding new insights into
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problems through logical relationship building (Wacker, 1998), for instance, by logically
developing relations between constructs and determining why these relations exist.

Note that traditional literature reviews were used in part 1 of this research. However,
part 2 applied a structured literature review approach. The difference between these two
forms mainly lies in how the literature review is designed and documented. A traditional
literature review is often based on a personal selection of materials and written in a
narrative style. An example is a conceptual review, which aims to synthesize areas of
conceptual knowledge in order to contribute to a better understanding of the issue at hand
(Jesson et al., 2011). As such, a traditional literature review usually offers summaries
and interpretations of previous contributions but is usually done in a subjective and
narrative fashion compared with a systematic literature review (Denyer and Tranfield,
2006), which starts with a clear purpose and a defined search approach, stating inclusion
and exclusion criteria (Jesson et al., 2011). In this dissertation, a structured literature
review means an intermediate version of a traditional literature review and a systematic
literature review, that is, it is arranged and carried out using a predefined search approach,
with inclusion and exclusion criteria, and documented in parallel to being conducted.
Still, the literature review has subjective elements where backward and forward reference
searches are used. As such, a structured literature review is more robust and objective
than a traditional literature review but less so than a systematic literature review.

3.3 Studies, including data collection and analysis

In this section, the data collection and analysis are addressed on a study-by-study basis.
At times, the discussion is presented at a rather holistic and summarizing level. For a
detailed account of the design, data collection and data analysis, the reader is directed to
the specific papers in which the studies are presented. However, for Study B, a somewhat
more thorough discussion is presented, since Paper 2 (documenting Study B) excludes
any discussion on the research design or process. For Study C, the reader is directed to
Paper 4 because it includes a more detailed account of the conducted structured literature
review compared with Paper 3, Paper 5 and Paper 6.

Each of the following subsections focuses on the literature review, data collection and
data analysis but also addresses the purpose of each study and the case selection criteria
(if applicable). The four studies are also summarized in Table 3.2 in terms of the research
approach, research methods, case companies (if applicable), data collection techniques
and data analysis techniques.
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3.3.1  Study A. Concept of demand driven in terms of the ability to adapt
products

Study A addressed RQ1, where the purpose was to increase the understanding of the
concept of demand driven in terms of demand-driven manufacturing companies’ ability
to adapt products, based on either speculation or actual customer orders. Since many of
the adaptations made must go through product development, the unit of analysis
comprised the development processes in each case company, through which new
technology, new product designs or reconfigured ones were realized, that is, the new
product development (NPD) processes.

To do this, Study A employed a mix of a traditional literature review and a holistic
multiple-case study (Yin, 2009), including six case companies, where the same issue was
addressed in each company. The literature reviews were in the traditional form and carried
out using Elsevier Scopus, Google Scholar and Thomson Reuters Web of Science. The
search terms used were in the areas of NPD, co-creation, codes and standards, and
strategic decoupling points, among others. The literature that was found was used to
understand the current knowledge on the phenomena, as well as to develop a tool for the
analysis of the collected empirical data. Literature searches were carried out throughout
the study as it evolved.

The decision to conduct a multiple-case study stemmed from the notion that compared
with a single-case study, the former would create a more robust theory since the
propositions would be more deeply grounded on varied empirical evidence (Eisenhardt
and Graebner, 2007; Yin, 2009). The study combined the research activities from the
funded programmes in Sweden and the UK (specifically Wales) and drew on engaged
and extensive joint research with industry collaborators. The case company selection
criteria were based on the purpose of the study. To be deemed appropriate, the case
companies should (i) be demand-driven manufacturing companies; (ii) have internal NPD
processes; (iii) show an interest and a willingness to study the NPD processes in a research
setting; (iv) develop relatively complex products, including both standardized and
customized types; and (v) represent different industries, sizes and maturity levels. The six
chosen case companies were TurbineCo, LuminaireCo, FurnitureCo, PumpCo, FoilCo
and ChimneyCo, whose contextual information is summarized in Table 3.1.

Since the study was conducted in relation to KOPtimera and a research programme in
Wales, extensive data were collected from interviews, observations, archival documents,
workshops and steering group meetings (the series of workshops and steering group
meetings in KOPtimera are summarized in Appendix 1). The main sources of the
empirical data and the techniques used to collect the data for Study A are summarized in
Table 3.3. The observations and the interviews were conducted, and the archival
documents were mostly collected by two or more researchers, including the author of this
dissertation. The observations were made via site tours, focusing on products and material
flows to obtain an overview. The archival documents mainly described NPD processes
and provided details on them (see Table 3.3).

42



&

‘oD AUy 18 77y YUM P[oy d1om smararoul dn-mof[oy om [ (€) "oDaImuuIng 1e g3 YIM P[oy o1om SmaIAIoul dn-mof|of
om ], “(9uoydo[a) 10 S[00) UOHBIIUNIWIOD JUI[UO UIsn “*3°T) A[[BIIUONII[I PAIONPUODd MIIAINU], :$ON “(F *d “®QZTOT) T8 10 UuewapaL], pue (87—, "dd £ 107) uuewopal], woy pardepy :901n0g

sweJgejp| 0T-CT-ST0C 0¢ vy "PassNIsIp Os|e aJam sassa204d QdN IUJayip Suisn
Ayduesaiy 1onpoud ‘syuawindop udyepapun spafoid pue synpoid 9|qeAsasqo Aj1dalig ‘1noAe| pue wIsAs|
doysy4om ‘suondiiosap ssa20.4d| DTS % e adeiee at uononposd ‘syonpoud s,0)Auwiy) uo pasnd0y Jno3} Byl ‘dUS uoldnpoud ooAsuuiIyd
pue spieyd ssa0.d ‘sjppow 91e8-98e1S|1-71-5107 S 72 5,00Asuwiy) Jo 4noy papind e p|day €zy pue gzy ‘UsiA Auedwod e 3uuing
uonejussatd Auedwod) PISSNISIP
: €¢-€0-910¢ SL TcY 0s|e a4am sass9204d QdN IuaJaylp Suisn uaepspun syafosd pue spnpoud
‘Heyd uoneziuedio ‘saydieas adedgam ] B
Auedwio ‘suondiasap s5320.d €2-€0-9T0C S5 ]o|geasasqo w_uuw:n_ sa13|19e4 8unsay pnpoud sy mm.__m:s se ‘InoAe| pue wa3sAs 0)j104
pUE s11eUp $5920.d ‘S[apOL 21e8-03e15 £2-E0-9T0Z 6 2y uolonpoud ‘syonpoud s,0)|104 U0 PAsSNI04 Jno3 Y| "91IS uolnpoud s,0(104 40|
linoy papin3 e pjay Ty ‘(SMaIAIaIUI OM] B3 U9aMIQ ul) HsIA Auedwod e Suling
s1uawWnop| ] p
O RIS SR 90-1T-v10T 85 02y ‘61Y \ uequey| pue UeaT YIM 3JOM SH se __m\.s se ‘qnoAe| pue
e T e 90-TT-¥T0C St waisAs uoinpoud ‘syonpoud s,0)dwng uo _uwm:uou{:ou 9y ‘aus uonnpoud o)dwng
TR y—— PN g 90-TT-¥10Z 85 0zY ‘6TY 5,00dwng jo uno} papind e plRY 0zY pue 6TY ‘UsIA Auedwod e 3uung
"PassNIsIp os|e aJam $9559204d QdN|
s quaJayip Suisn uayemapun syafosd pue syonpoud ajgeasasqo Aj3dalig “inoAe
soyaseas aBedqam Auedwiod)60-2T-ST0 vv 2814 LTY60-CT-510C ev pue _wm_wm\,m co:uw_ﬁo;% ‘syonpoud Hou&::ﬁ:“_ c_% twmsmﬁ L_:S ayl .mtm_ 0J3injiuind
uoionpoud s,0)31n1uIN4 JO Jno) papind e pjay 8TY ‘UsIA Auedwod e Suung
*passnasIp os|e aJam
. 59ss9204d QdN 1ua4aip Suisn uayelspun s3oafoid pue s}onpoud 9|qeAsasqo|
(sH1ys [euonesauas) syuswnoop| sy o Wi Ut A110941g "InoAe| pue waisAs uononpoud ‘syonpoud s,0)aJ1BUIWINT UO PISNIOY
Suiseyd-1no pue -uj ‘syuswndop) B o2 uoljeluasaid sy pue unol ayl yiog ‘uoleluasaid e pjay osje yTY pue TTY
doysyiom ‘saydieas aSedgqam 911 uolanpoud s,0)adleuiwnT Yy3noayl esswidOY Ul S19Ydueasal dlwapedeo)alleurwn
Auedwod ‘suoinduasap ssasoud It i el DYl pue siaydleasaJ [elasnpul 3yl papind yTY pue TTY ‘¢ doysyiop Suung
pue sueyd ssa304d ‘sjopow a1e3-a3e1g , , *yans se uoldnpoud ay)
[t U e £7-80-7T0C Oy  |pue AJojuaaul ‘syonpoud s,0)3JieUIWINT UO PASNI0) N0 3Y| "8IS uoianpoud
T1¢-50-v10¢ VL 1y Pyl Jo JUno) paping e palNpPuUod pTY pue TTY ‘USIA Auedwod e Sulng
spJepuejs pue sapod Jo 3si| ‘syuawndop| TE-E0-STOZ|  6F 164 ‘sassado.d
doysjiom ‘saydleas afedqam 9T-€0-ST0Z|  6F 164 9z-TT-4T0z| 0sy  [QdN SH SE [|am se ‘Inoe| ‘waishs uononpoud ‘synpoud s,032ulgIN L UO P3SN0y
Auedwod ‘suondiosap ssa204d€z-0T-7107 L6 0TY ‘6Y ‘SY lnol ayl -aus uondnposd s,0)2uUigdN] YSNoJYl eIBWINJO) Ul SIaydIeasal
pue spieyd ssa20.d ‘sjppow 1e8-98e1S[c 714107 59 0TY ‘6Y ‘SY blwapede ay) pue sIaydJeasal |eLIsnpul ayl paping gy ‘s doysyop Suungl ojasuiqny
(u) ) (urw)
aleq uoneinq | sauspuodsay|  aieqg uoneing UOIIBAIDSAO 3Y3 JO SNJ04
SJUBWINJ0P [BAIY2IY SMaIAIRIU| _ SuoieAIasqo Auedwo)

¥ Apmi§ 10f pa30a]10o Aqporfioads 2ouapiaa fo $20.4n0§ €€ 2]qu ]



In total, 20 interviews were carried out (18 face-to-face and 2 using online
communication tools), each including one to three respondents (R; for more information,
compare Table 3.3 with Table 3.1). Four were follow-up interviews with FurnitureCo and
ChimneyCo, conducted by the third author of Paper 1, in which the results of Study A are
documented. The other 16 interviews were conducted by the author of this dissertation
alone or together with one or both co-authors of Paper 1. The questions asked during the
interviews were mostly open-ended, focusing on the company’s technology and product
development processes, examples of projects undertaken using these processes, products
developed and adapted within these projects, and the activities that were carried out based
on forecasts or customer orders. For more information on the processes and the questions
asked, the reader is directed to the research protocol in Paper 1 (p. 45). Moreover, all
interviews were audio-recorded, except those at ChimneyCo. Transcript summaries of the
recordings were made by the author of this dissertation shortly after each interview. The
data were then used to describe the different NPD processes applied by the case
companies, for example.

The data were mainly analyzed by positioning the companies’ NPD processes into the
engineering decoupling point framework (adapted from Gosling et al., 2017), classifying
them according to Wheelwright and Clark’s (1992) four categories and visualizing their
lead times. This approach can be perceived as pattern matching (see, e.g., Saunders et al.,
2012; Yin, 2009), where the study’s theoretical framework was used to position,
categorize and compare the theoretical framework with the data. This was first done for
each company before comparing the data with one another, which can be considered a
within-case analysis and a cross-case analysis, respectively (Eisenhardt, 1989). The
analysis focused on revealing similarities and differences among the NPD processes and
the suitability of different configurations.

Method and source triangulations, as well as investigator triangulation (Denzin, 2009;
Torrance, 2012; Williamson, 2002), were applied to the data from different data collection
techniques, among the participants in the same case companies and among the three
authors (i.e., researchers). When needed, follow-up questions were discussed with the
respective respondents by telephone or email. The participants were provided with initial
interpretations of their interviews, mostly by the feedback on their processes that were
mapped into the engineering decoupling point framework, together with the written data.
The results were then sent back to the companies for their review of the data presented,
as well as whether they recognized the emerging account as fair and reasonable — a
process that Carlson (2010) defines as member checking. The results of Study A are
documented in the appended Paper 1.

3.3.2 Study B. Concept of demand driven in terms of multiple customers in
sequence

The purpose of Study B was to examine the concept of demand driven from the aspect of

customer orders initiating and driving the activities in a supply chain, simplified into three

actors acting individually in a sequence.
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The study was designed as a combination of a traditional literature review and
analytical conceptual research. The traditional literature review was carried out using
Elsevier Scopus, Google Scholar and Thomson Reuters Web of Science. The search terms
used were in the areas of lean, agile, leagility, strategic decoupling points and strategic
lead times. From this review, the theoretical framework was formulated. Using analytical
conceptual research, the theoretical framework was then used to logically develop the
relations between leagility and decoupling thinking (here only S, D and CODP),
integrating them within a triad of actors. This resulted in a conceptual framework of four
interfaced configurations, where each was illustrated using the secondary data presented
by Béckstrand (2012) and in the master’s thesis written by the author of this dissertation
(Hedén and Tiedemann, 2014). The secondary data were therefore partially collected by
the author of this dissertation, using a multiple-case study. The choice of using data from
PumpCo resembles that of a convenience sample (see Voss et al., 2002), that is, the data
were readily available and known to the four academic researchers involved in the study.
Nonetheless, PumpCo was also found appropriate, (i) being a demand-driven
manufacturing company, (ii) having some form of customer-order-driven production (i.e.,
D> 0) and (iii) producing both standardized and customized products, where the company
and its suppliers both produce a mix of products based on forecasts and customer orders.
Furthermore, as the data were collected on separate occasions by two separate
researchers, it was possible to have a form of data triangulation between the two data sets.
The analysis was mainly done by comparing the theoretical framework with the empirical
data on PumpCo’s products and processes and can be regarded as a form of pattern
matching. In line with the process of member checking (see, e.g., Carlson, 2010), the
result of the pattern matching was then sent to R19 and R20 at PumpCo, offering them
the possibility to review the data and the results in order to edit any information that might
be considered false or misleading and to judge whether the emerging account was fair
and reasonable. The results of Study B are documented in the appended Paper 2.

3.3.3 Study C. Relations and combinations of constructs and DDSCOMSs

The purpose of Study C was to explore the relations between the constructs of demand
driven (i.e., S, D, CODP, 4s, Ap, CADP, DIDP, USIDP and DSIDP) and the five
DDSCOMSs (i.e., segmentation, leagility, customization, transparency and
postponement), as well as the transitive relations between the DDSCOMSs.

As addressed in Chapter 1, Section 1.4 (Research scope and delimitations), the
intention of this research is to establish a robust framework for how the DDSCOMSs can
be combined for effectiveness. It is thus acknowledged that the selected five DDSCOMSs
are not absolute, meaning that others exist. However, as also addressed in Section 1.4, the
five selected DDSCOMSs are still based on the research purpose. The selection criteria
are repeated here, that is, to be deemed appropriate, the strategies need to (i) address and
be applicable to supply chain operations, (ii) improve manufacturing companies’ ability
to act and adapt to customer needs, (iii) focus on the flow of material and/or information,
(iv) address different aspects of demand driven and (v) have received substantial interest
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in both literature and practice. All of the five selected DDSCOMSs comply with these
criteria.

Moreover, to fulfil the purpose of Study C, it was condensed into two major parts.
These two parts were in practice performed somewhat in parallel, both overlapping and
iteratively. However, to increase its comprehensibility, the process was somewhat
simplified and presented as two consecutive parts performed in a linear fashion: part 1,
the structured literature review, and part 2, the analytical conceptual research. Both parts
are addressed hereafter. Note that the following two subsections present a summary of
the study. For a detailed presentation of the process and the choices made, the reader is
directed to Paper 4, in which the study is thoroughly discussed.

Part 1. Structured literature review

As the first step of the literature review, it was decided what information was needed to
obtain the relations between the DDSCOMSs and the constructs of decoupling thinking,
as well as the relations between the DDSCOMS:s. This is considered to be information on
(i) what the strategies and the constructs of decoupling thinking are, (ii) how they are
intended to be used and (iii) how these areas of literature have progressed and been used
in combination.

To answer these types of questions, published literature reviews on the DDSCOMSs
and decoupling thinking were sought. The reason is that published literature reviews are
usually condensed overviews on a specific topic (Seuring and Gold, 2012). Such reviews
are usually excellent in presenting information on questions, such as the following: Where
do the DDSCOMSs and the constructs of decoupling thinking stem from? How are they
defined? How have they evolved? Have they been combined with other DDSCOMSs? As
such, the study was designed around the idea of identifying published literature reviews
on each of the DDSCOMSs and decoupling thinking. From these published literature
reviews, it was then possible to obtain a condensed summary of each DDSCOMS and
decoupling thinking, as well as to identify seminal publications and other publications
citing them. Based on this logic, a structured literature review was designed as first using
a protocol-driven method (see Greenhalgh and Peacock, 2005), identifying literature
reviews on the DDSCOMSs and decoupling thinking. This was followed by a reference
search method (also known as snowballing), using the identified published literature
reviews to find both earlier and more recent publications. In comparison to the process
described by Greenhalgh and Peacock (2005), this study neither intended nor claimed to
be systematic (cf. Tranfield et al., 2003) but structured, that is, arranged and carried out
using a predefined procedure, as well as documented in parallel to being conducted.

In the protocol-driven part, published literature reviews on the DDSCOMSs were
sought separately, using the two electronic databases Thomson Reuters Web of Science
and Elsevier Scopus. The search strings were structured using the same Boolean logic,
that is ((<the name of the DDSCOMS> OR <alternative spellings/synonyms>) AND
(¥review*)).

In the reference search method part of the study, the published literature reviews were
then used as starting points for searches within each DDSCOMS and decoupling thinking.
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The publications cited in these literature reviews and deemed interesting for the study
were further obtained. Reading these publications made it possible to find others that were
cited in the obtained publications or that cited the obtained publications. This use of
backward and forward reference searches, suggested by Greenhalgh and Peacock (2005)
and Thomé et al. (2016), enabled not only seminal publications to be identified but also
publications that cited the seminal publications and as such, how the literature on each
DDSCOMS and decoupling thinking had progressed. The reference searches ended when
new publications added nothing or little to existing findings, that is, saturation was
reached.

Part 2. Analytical conceptual research

Parallel and iteratively to the structured literature review, the analysis and the analytical
conceptual work commenced. In other words, from reading the publications on the
DDSCOMSs and decoupling thinking, both narrative descriptions and an Excel
spreadsheet were used to summarize such publications and information. The set of
narrative summaries can be perceived as a form of within-the-body of literature analysis,
summarizing the body of literature on each DDSCOMS and decoupling thinking,
respectively. These narrative summaries include information on seminal publications,
definitions, references to publications (both seminal and more contemporary), strengths
and limitations. The Excel document includes a spreadsheet per DDSCOMS and
decoupling thinking, respectively. Each spreadsheet includes the following codes in this
order: ‘title of the publication’, ‘name of the journal/conference/book’, ‘publication year’,
‘author(s)’, ‘definition(s)’, ‘retrieved from which database’, ‘type of document’, ‘date of
search’, ‘interesting publications cited or have been cited by’, ‘print screens of tables and
figures’ and ‘text clippings related to the constructs of decoupling thinking, such as lead
time(s) or decoupling point(s)’. These codes were developed prior to the structured
literature review.

During the structured literature review on the customization strategy and the
establishment of the narrative summary, it was found that there were deviations between
the point of differentiation (the point at which a product is adapted) and the CADP
construct of decoupling thinking. Furthermore, the publications on customization offered
mixed definitions of customization. To reconcile these conflicting findings and define
customization, the customization strategy needed to be further studied. The analysis of
the meaning of customization and its relation to the concept of a variant was mainly
conducted by studying definitions of customization and conceptually comparing these
with the CODP and the CADP constructs. Using a time-phased BOM in combination with
the constructs S, D, CODP, 4s, Ap and CADP made it possible to analyze the fundamental
characteristics of a customization, a variant, as well as the similarities and the differences
between them. This part of Study C and its outcome are documented in the appended
Paper 3 (Wikner and Tiedemann, 2019).

Similarly, during the structured literature review on the postponement strategy and the
establishment of the narrative summary, it was found that there were mixed answers
regarding the meaning of postponement, and as such, the operational benefits that it

47



offers. This became even more evident when populating the Excel spreadsheet and coding
the relation between the CODP construct and postponement. Some publications reported
that a postponement resulted in the CODP being moved farther upstream of the supply
system, while others noted that the CODP was moved farther downstream of the supply
system or that the CODP remained unchanged. The structured literature review also
identified the term preponement, which was first mentioned by Blackburn et al. (2004)
and could be considered the antithesis of postponement (Mahdavi and Olsen, 2017).
These apparently conflicting findings and the concept of preponement would need further
studies in order to understand and reconcile the relation between postponement and the
constructs of decoupling thinking. This conceptual work of reconciling the mixed answers
was mostly done by summarizing what the publications stated would happen to the CODP
when postponing an activity. The publications were then arranged into different
subgroups, depending on what they stated would happen to the CODP. This result was
also analyzed using time-phased BOMs, where two different published postponement
cases were conceptually plotted into two time-phased BOMs, that is, the postponing of
colour in the paint industry (Council of Logistics Management, 1995; Yang and Yang,
2010), and United Colors of Benetton’s (formally known simply as Benetton) changing
of the knitting and dying processes of garments (Andries and Gelders, 1995; Lee, 1998;
Yang and Burns, 2003). The resulting time-phased BOMs were then compared with the
original description of the operational implications. Thereafter, the two time-phased
BOMs were also compared with each other to see if the two postponement examples had
different operational implications. This part of Study C and its outcome are documented
in the appended Paper 5.

The narrative summaries of each of the DDSCOMSs made it possible to identify the
relations between the DDSCOMSs that were explicitly presented in the sample of
publications, that is, using the exact or similar wording in discussing the relation between
two or more DDSCOMSs. Likewise, some relations between the DDSCOMSs and the
constructs of decoupling thinking were also addressed explicitly in the sample of
publications, that is, using the exact or similar wording in discussing the relation between
a DDSCOMS and one or more constructs of decoupling thinking. This comparison among
the narrative summaries can be regarded as a form of cross-body of literature analysis.

However, for those not explicitly stated, the relations were established using analytical
conceptual research, relying on logical reasoning and logical relationship building rather
than empirical data (cf. Wacker, 1998). Using the resulting narrative summaries made it
possible to analyze the fundamental characteristics and underlying meaning of each of
the DDSCOMSs. Then, using analytical conceptual research, the relations between these
fundamental characteristics of each DDSCOMS and the constructs of decoupling thinking
were logically established. These relations between the constructs of decoupling thinking
and each of the DDSCOMSs were further used to establish transitive relations between
the DDSCOMSs, using their established relations to the constructs of decoupling
thinking. This part of Study C and its outcome are documented in the appended Paper 4.
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The established relations have then been used to conceptually develop a process of
balancing efficiency and responsiveness using four out of the five DDSCOMSs, that is,
segmentation, leagility, customization and postponement (also including its converse —
preponement). This part of Study C focused on the relations among the DDSCOMSs and
the risk-based and variant-based constructs. For this part, the transparency strategy was
excluded, given that the DDSCOMS was found to have a weaker relation to these
constructs. Through logical reasoning, the fundamental characteristics of each
DDSCOMS, their relations to the risk-based and the variant-based constructs and the
body of literature on decoupling thinking were used to establish a dynamic process that
would use and emphasize each DDSCOMS’s fundamental characteristics in a logical
order. This part of Study C and its outcome are documented in the appended Paper 6.

3.3.4 Study D. Strategic lead times’ implications for ROl

The purpose of Study D was to understand the lead-time constructs’ implications for
financial performance, exploring how these implications would manifest themselves in
practice. Hence, the study was designed to use the six strategic lead times.

Study D was based on a theory application approach with an element of theory-
building logic (see, e.g., Voss et al., 2002), where a conceptual model (presented in
Wikner, 2015) was more carefully positioned in relation to the literature, before being
used as a form of a proposition that was compared with the collected empirical data (i.e.,
a form of pattern matching). The literature review took the traditional form and was
carried out using Elsevier Scopus, Google Scholar and Thomson Reuters Web of Science.
The search terms used were in the areas of lead times, financial performance, ROI and
others. The literature found was used to understand the current knowledge on the
phenomena, that is, strategic lead times implications’ for financial performance, as well
as to position the model in relation to the body of literature.

The empirical investigation was then performed by using a holistic multiple-case study
(see Yin, 2009), where the linkages between strategic lead times and ROI were examined
using five case companies. The design was further based on the suggestions of Voss et
al. (2002) when matching the research purpose with the methodology, as well as on
Wacker’s (1998) recommendations regarding how to refute analytical conceptual work
(i.e., the substantiated work of Wikner, 2015).

The criteria for case company selection were based on the study’s purpose. To be
deemed appropriate, the case companies and their representatives needed to (i) be
demand-driven manufacturing companies, (ii) have some form of customer-order-driven
production (i.e., D > 0), (iii) produce customized products (i.e., Ap> 0) to be able to study
all the six strategic lead times and (iv) be interested in and possess basic knowledge of
strategic lead times to enable relevant and fruitful discussion, as well as credible empirical
data. The five selected case companies met these criteria, and their representatives could
be perceived as key informants, being managers in supply chain operations, with
substantial knowledge of their respective organizations’ supply systems (see Table 3.4).
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Extensive data had been collected in the form of numerous observations, archival
documents, interviews, workshops and steering group meetings (the series of workshops
and steering group meetings are summarized in Appendix 1). However, the activities
specifically targeting Study D were undertaken in late 2015 and the beginning of 2016
and could be divided into three major parts.

Table 3.4. Interviews conducted in Study D

Type of interview Respondent (R) Company Duration (min.) Date
Focus group (11 R1 TelecomCo 80 2015-12-03
respondents) R2 TelecomCo
R4 AircraftCo
R5 TurbineCo
R6 TurbineCo
R7 TurbineCo
R11 LuminaireCo
R12 LuminaireCo
R13 LuminaireCo
R19 PumpCo
R20 PumpCo
Face-to-face individual R19 PumpCo 85 2016-02-17
interview
Face-to-face group interview R1 TelecomCo 98 2016-02-29
R2
Face-to-face group interview R11 LuminaireCo 95 2016-02-29
R12
R13
Face-to-face individual R4 AircraftCo 92 2016-03-01
interview
Online group interview R5 TurbineCo 79 2016-03-02
R8
Focus group (9 respondents) R2 TelecomCo 148 2016-03-10
R3 TelecomCo
R4 AircraftCo
R6 TurbineCo
R8 TurbineCo
R11 LuminaireCo
R13 LuminaireCo
R19 PumpCo
R20 PumpCo

Source: Adapted from Tiedemann (2017, p. 27)

The first part of the study was a workshop, whose objective was to improve the
company representatives’ understanding of strategic lead times and ROI. During this
workshop, a focus group was organized, where the author of this dissertation acted as a
moderator, presenting the conceptual model, followed by an interactive discussion among
the case companies’ representatives regarding any queries or misunderstandings about
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the conceptual model. During the focus group session, one to three representatives from
each company attended, totalling 11 respondents (see Table 3.4; focus group conducted
on 2015-12-03).

In the second part of the study, a combination of individual and group interviews was
conducted (see Table 3.4; the five interviews conducted between 2016-02-17 and 2016~
03-02). Following the definition of Saunders et al. (2012), a standard list of questions
(i.e., an interview protocol; see Appendix 2) was developed for these semi-structured
interviews, and probing questions were asked to follow up on interesting leads given by
the respondents. Shortly before the interviews, an interview protocol outline was sent to
the respondents to prepare them properly, as recommended by Voss et al. (2002). Based
on the conceptual model, the interview protocol focused on asking the respondents about
each strategic lead time’s implications for the absolute measures constituting ROI (i.e.,
revenue, cost and investment). The respondents were also asked about how the absolute
measures would change if a strategic lead time would be either reduced or prolonged,
with all the other strategic lead times held constant (i.e., ceteris paribus). The
straightforward questions regarding each strategic lead time were asked in sequence, one
by one. Lasting around two hours each, all the interviews were conducted on site and
face-to-face, except that with TurbineCo (see Table 3.4; interview conducted 2016-03-
02), which was held via an online communication tool. For each interview, the raw data
(i.e., notes and audio recordings) were grouped by case unit and imported to QSR NVivo
version 11, before being transcribed, coded and grouped by construct category (e.g., the
different strategic lead times and the three absolute measures) in the same software. The
raw data were first analyzed separately for each company (i.e., case) and entered in
separate condensed tables (i.e., data display). The tables were then sent to the
corresponding companies’ respondents for feedback and data checking before being
compared with the data from the other companies’ respondents. These steps can be
considered within-case and cross-case analyses, respectively.

In the third part of the study, the results of the cross-case analysis were discussed at a
workshop. One respondent from AircraftCo and two respondents from each of the other
four companies attended, totalling nine participants (see Table 3.4; focus group conducted
2016-03-10). Lasting approximately two and a half hours, the discussion corresponded to
a focus group session (see, e.g., Saunders et al., 2012). This session was conducted in the
same way as in the first focus group (i.e., the one held on 2015-12-03), where the author
of this dissertation acted as a moderator and presented the empirical results for each
strategic lead time, followed by interactive discussions among the respondents. The
session was also audio recorded, transcribed shortly afterward and imported to QSR
NVivo. The results of the cross-case analysis were further analyzed, using the transcribed
data from the focus group session in QSR NVivo. These results were then compared with
the conceptual model, using a pattern-matching logic, as described by Yin (2009, p. 136).
QSR NVivo has thus been used as both an analysis tool and a data management tool,
supporting the possibility of achieving a chain of evidence, from data collection to
conclusions.
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In the beginning and at the end of the KOPtimera research project, each case
company’s representatives produced written reports, documenting the need for the
project, as well as their results and the usefulness of participating in the project. These
written reports were analyzed and used to justify the need for the study and expand its
results. The results of Study D are documented in the appended Paper 7.

3.4 Research quality and ethical considerations
In this section, the quality of the research and some ethical considerations are discussed
under separate subheadings.

3.4.1 Research quality

Research quality can be assessed using different criteria, which also vary in their terms
and definitions. While the conventional criteria for assessing quantitative research are
internal validity, external validity, reliability and objectivity (Halldorsson and Aastrup,
2003; Schwandt et al., 2007), Halldorsson et al. (2007) and Shenton (2004) state that their
qualitative counterparts — credibility, transferability, dependability and conformability —
are suitable for assessing qualitative research. The author of this dissertation is of the
opinion that it is not so much what these criteria are called but how they are defined and
how the research is conducted in terms of these criteria. The criteria chosen for discussing
the present research are credibility, transferability, dependability and conformability.

Credibility

Credibility deals with the question of how research findings match reality, that is, are the
findings credible, given the data presented? (Merriam, 2009). Hence, credibility is
associated with the research design and the sufficiency of the collected data to draw
conclusions and to reduce bias. To reduce the risk of bias and misunderstandings, the
author of this dissertation audio recorded the interviews and made transcript summaries.
This allowed the author to review the empirical data several times, which would help
reduce bias, according to Saunders ez al. (2012) and Voss (2009). The empirical data were
also sent back to the corresponding respondents for their comments. This way, the
respondents had the opportunity to both normalize any empirical data that were not to be
published as is, as well as to edit any data that could be misleading or false. This process
of member checking helps reduce the risk of researcher bias and misunderstandings and
is the most important way of achieving credibility in research, according to Guba and
Lincoln (1989). Additionally, most of the empirical data were collected in parallel with
the data analysis, where complementary data were searched when needed. This way of
working with the data analysis helps in further reducing the bias, according to Eisenhardt
and Graebner (2007).

Another way of achieving credibility is through the use of triangulation (i.e., method,
source and investigator triangulation; Merriam, 2009; Shenton, 2004; Voss et al., 2002;
Yin, 2009). However, Denscombe (2010) raises the concern that results from
triangulation can sometimes be overestimated. Thus, a multiple-case study design was
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used whenever possible, which is one way of mitigating the problem with overestimated
results (Voss, 2009, pp. 170, 181; Voss et al., 2002). The use of multiple cases also
offered the author of this dissertation the possibility to compare the data both within and
between cases (e.g., within- and cross-case analysis). Similar to the multiple cases, in
terms of the structured literature review, several sources of evidence (number of
publications) were used for establishing the relations between the constructs of demand
driven and the DDSCOMSs. Thus, the design of the literature review and the use of
several publications hopefully helped in mitigating overestimated findings in any
individual publication.

Finally, the use of an interactive research approach, where both the case companies
and the company representatives stood to gain from resolving the co-identified and co-
defined problems, is believed to have resulted in easier access to the case companies and
probably yielded more credible data. In other words, by benefiting from the resolved
problems, the respondents were more likely to disseminate credible data. Additionally,
all respondents had been informed about their voluntary participation, which supported
credibility, according to Shenton (2004).

Transferability

Transferability ‘is concerned with the extent to which the findings of one study can be
applied to other situations’ (Merriam, 2009, p. 223). However, to strive for high
transferability, the findings must first be credible, since ‘there is no point in asking
whether meaningless information has any general applicability’ (Guba and Lincoln,
1981, p. 115).

Compared to quantitative research, the criterion of transferability for qualitative
research, such as case studies, is usually more problematic to meet (Yin, 2009). Thus, in
line with Guba and Lincoln (1989) and Merriam (2009), the author of this dissertation
means that it should be up to the reader to decide whether or not the results are applicable
or transferable to the reader’s context. Obviously, this puts the burden of proof on the
reader. Nevertheless, to make this decision, the reader needs access to the theories used,
as well as the empirical data from which the results are deduced (Guba and Lincoln,
1989). Following these criteria, a summary of the empirical data, as well as the literature
and the theories used, can be found in the appended papers (where applicable). In terms
of the structured literature review, the reader can also find the references to each included
publication. The reader can also follow the concluding analysis and the discussion leading
to the conclusion, regardless of whether the study in question is empirical or a structured
literature review. However, Shenton (2004) argues that in order for the reader to decide
whether or not an empirical study’s results are transferable, specific information should
be provided to the reader. The type of information and where to find it are presented in
Table 3.5.
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Table 3.5. Information needed by the reader to decide on transferability of research
results

Information needed Where information is provided

Number of The information on the number of organizations that participated
organizations that in each study can be found in Table 3.1 and Table 3.2, as well as in
participated in each the texts on Study A (3.3.1, 3.3.2), Study B (3.3.2) and Study D
study and where they (3.3.4), respectively. The information on where the organizations
were based were based is also found in Table 3.1. For Study A and Study D, the

information can also be found in the appended papers

documenting the two studies (Paper 1 and Paper 7, respectively).
Type of people who The title or role of each respondent is presented in Table 3.1. The
contributed with data information is also provided in the appended papers documenting

the two studies — Paper 1 (Study A) and Paper 7 (Study D).
Number of participants  The numbers of participants involved, academic researchers in

involved in the particular, are provided in the texts on Study A (3.3.1, 3.3.2), Study
fieldwork B (3.3.2), Study C (3.3.3) and Study D (3.3.4), respectively.

Data collection methods The information on the research methods and the data collection
employed techniques used in each study can be found in the texts on Study

A (3.3.13.3.2), Study B (3.3.2), Study C (3.3.3) and Study D (3.3.4),
respectively. This information is also summarized in Table 3.2. The
information is also provided in their respective appended papers,
documenting each study.
Number and length of This information is provided in the texts on Study A (3.3.1, 3.3.2)
the data collection and Study D (3.3.4) and summarized in Table 3.3 and Table 3.4,
sessions respectively.
Time period over which  This information is provided in the texts on Study A (3.3.1, 3.3.2)
the data were collected and Study D (3.3.4) and summarized in Table 3.3 and Table 3.4,
respectively.

Note: The ‘Information needed’ column is based on Shenton’s (2004, p. 70) criteria.

Dependability

Dependability ‘refers to the extent to which research findings can be replicated’
(Merriam, 2009, p. 220), that is, repeated by other researchers, yielding comparable
results (Merriam, 2009; Saunders et al., 2012; Yin, 2009).

Similar to transferability, for qualitative research, the criterion of dependability is
usually problematic to meet. In fact, Merriam (2009) states that a qualitative study
conducted twice will not lead to the same results, owing to the prevailing circumstances
that contribute to the research outcomes. Dependability is therefore not a measurement of
whether the study can be replicated by others but whether others can observe that the
results make sense, given the data collected (Lincoln and Guba, 1985; Merriam, 2009).
Hence, similar to transferability, dependability is a subject for the reader to evaluate. The
best way to increase dependability is thus to describe the research design (Shenton, 2004),
as well as the research process. To assist the reader in judging the research’s
dependability, the research design and process are presented in detail, addressing
questions such as how and why the studies were designed. The dissertation and the
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appended papers also present what choices were made, in terms of case selection and
publication inclusion and exclusion criteria, for instance.

Conformability

Finally, conformability ‘refers to the extent to which a measure actually measures the
construct (abstract concept) it was designed to measure’ (Williamson, 2002, p. 128). In
other words, the findings reflect the results of the research conducted and are free from
researcher bias (Guba and Lincoln, 1989; Yin, 2009).

This criterion is probably the most difficult to fulfil, where such a simple matter as
selecting what body of literature to use can be biased. For instance, the literature reviews
and publications used for this research were to some extent based on the bachelor’s and
the master’s studies of the author of this dissertation, as well as on his fellow researchers’
previous experiences and knowledge. However, to reduce any bias owing to empirical
data, multiple sources of evidence were used whenever possible. The data were also sent
back to the key informants in each case company, for their review of the drafts, further
increasing objectivity. Regarding the structured literature review, a rather large sample of
publications was included to compare the findings between publications, where multiple
references were sought for each finding. As such, the author of this dissertation had been
aware of these possible biases throughout the research process, working on reducing any
bias, supporting and improving the chain of evidence throughout the process.

3.4.2 Ethical considerations

There are different ethical considerations to think of and reflect on throughout the
research process (Creswell, 2002). Here, ethical considerations in relation to funding,
dissemination of the findings and data collection are addressed.

The research presented in this dissertation has mainly been funded by Jonkoping
University, as well as by the Swedish Knowledge Foundation (KKS) and the participating
companies. Both Jonkdping University and KKS are, in one way or another, funded by
the Swedish government and thereby the public through taxes. The findings and the
knowledge gained from the research should therefore not only be disseminated to
participating companies, but as much as possible, also to the public. This is consistent
with the bylaws of the KKS (2017) and the guidelines from Jonkdping University’s board
(Hogskolan i Jonkoping, 2007; Jonkoping University, 2017), which advocates that
knowledge and know-how should be communicated to the public. Therefore, the
appended papers and the main text of the dissertation have been or will be published in
open-access outlets as much as possible. By publishing in open-access journals and
databases, such as the Digitala Vetenskapliga Arkivet/Digital Scientific Archive (DiVA),
the research results are made available also to those who lack access to scholarly journals
and commercial journal databases.

Moreover, whatever methodology is used, the fundamental ethical principle of all
research is to ‘do no harm’ (Miles et al., 2014; Simons, 2009). In case studies, and
especially during interviews, sensitive, personal or problematic information may be
disclosed (Simons, 2009). To safely keep the respondents’ integrity, all participants were
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informed about what the data would be used for and that these would only be used for
research purposes. The respondents were also informed that participating in the research
was voluntary (i.e., by oral informed consent; see Blumberg er al., 2011, p. 116).
Furthermore, in accordance with the Swedish Research Council (Vetenskapsradet, 2017),
information that was considered identifiable or confidential (e.g., names and financial
figures) was removed or normalized (anonymized) in reports and scientific publications
if required by the respondents and their companies. The data and the personal information
were also processed and stored in such a way that could not be accessed without
authorization. Finally, in addition to member checking (see, e.g., Carlson, 2010; Miles et
al., 2014), the respondents were given the chance to edit their information before the
appended papers were published.
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4 Summary of appended papers

This chapter summarizes the seven appended papers in terms of their key contributions
to this dissertation. Each paper’s purpose, research design and findings are briefly
presented before providing a bullet list of the essential aspects used in the analysis in
Chapter 5.

4.1 Paper 1. Structuring a new product development process
portfolio using decoupling thinking

The purpose of Paper 1 is ‘to develop a structured NPD [new product development]
process portfolio for manufacturing companies that facilitates the organization of NPD
processes for both standardized products, focusing on time-to-market, and customized
products, focusing on time-to-customer’ (Tiedemann et al., 2020a, p. 39). The paper is
based on Study A, contributing to the answer to RQI. It is designed as a multiple-case
study, including six demand-driven manufacturing companies.

The paper specifically addresses the activities conducted in NPD projects of demand-
driven manufacturing companies, distinguishing the activities conducted on speculation
from those conducted based on commitment from specific customers. As such, the paper
recognizes and illustrates that demand-driven manufacturing companies can perform
production-related activities based on commitment from customers, as well as
engineering-related activities. The paper thus recognizes that the CODP can be positioned
in the engineering dimension, that is, the customer order can initiate a continuum of
engineering activities, ranging from simple adaptations of a product’s component to more
complex research-based activities, such as proof of concept or testing materials,
principles and applications. The paper extends the view of the concept of demand driven,
recognizing that it is one of degree. In particular, the paper discusses different degrees or
levels of customer-order-driven activities, in terms of what type (form), as well as where
(place) and when (time) the activities are performed based on commitment from actual
customer orders.

Using empirical data from the six case companies on such areas as types of NPD
processes used for different projects, types of activities conducted within processes,
outcomes of projects and process lead times, a structured NPD process portfolio is
developed (see Figure 4.1). This portfolio illustrates and emphasizes that demand-driven
manufacturing companies should adopt a holistic view when designing their NPD
processes, taking into consideration not only the lead times of conducting the processes
but also what types of activities are performed and if they are based on speculation or
commitment from specific customers. The resulting portfolio also acknowledges that
different project outcomes, and thus NPD process outcomes, can be used in another
process. In other words, developed standardized products can be updated or even
customized in future projects that are performed within another process. As such, a
product can be developed on speculation but later customized on commitment from a
specific customer.
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Figure 4.1. A structured NPD process portfolio

Source: Tiedemann et al. (2020a, p. 55)
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Paper 1 contributes to the dissertation and addresses RQ1 in the following ways:

e [Itincreases and enriches the understanding of the concept of demand driven,
specifically customer-order driven, addressing what types of engineering
activities are conducted by demand-driven manufacturing companies.

o The paper uses the CODP in analyzing and differentiating engineering
activities conducted on speculation from those conducted on
commitment from customer orders.

e [t directly addresses demand-driven manufacturing companies’ ability to adapt
and customize products through engineering activities.

o The paper also indirectly addresses the CADP, given that products are
differentiated and customized based on actual customer orders.

4.2 Paper 2. Leagility in a triad with multiple decoupling points

The purpose of Paper 2 is ‘to describe the different types of actor interfaces that can be
identified when a leagility strategy is employed by the two supply actors in a triad’
(Wikner et al., 2015, p. 114). The paper is based on Study B, addressing RQ1 and RQ2.
The paper is based on analytical conceptual research, where the four identified interfaces
are illustrated using empirical data from PumpCo.

The paper addresses leagility from a triad of actors using multiple CODPs. In having
two or more CODPs employed by a sequence of actors, different combinations of
forecast-driven flows (lean or efficient) and customer-order-driven flows (agile or
responsive) can be identified. However, as addressed by Naylor et al. (1999), leagility
entails a total supply chain perspective, meaning that the total supply chain flow can make
the transition from a lean to an agile approach but should not do the opposite. If companies
are unaware of this complexity related to actor interfaces, the potential advantage of
employing a leagile strategy cannot be realized. The study contributes by identifying two
interface alignments and two interface misalignments when two consecutive supply
actors (supplier actor and focal actor) act individually (see Figure 4.2). The paper
concludes that the S and the D of the actors, and consequently, the position of the CODPs,
have a critical impact on how to balance efficiency with responsiveness at the actor
interfaces.
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Figure 4.2. Four interface configurations combining efficiency and responsiveness
Source: Adapted from Wikner et al. (2015, pp. 116-118)

Paper 2 contributes to the dissertation and addresses RQ1 and RQ2 in the following
ways:

e It addresses the concept of demand driven from the perspective of multiple
actors in a supply chain, discussing their ability to act on actual customer orders
and to customize the offerings.

o Utilizing multiples of the risk-based constructs (S, D and CODP), four
possible supply chain interface configurations are identified and
illustrated.

e It illustrates the importance of the Ss, the Ds, and the CODPs for how to balance
an efficient flow with a responsive one in a supply chain.

4.3 Paper 3. Customization and variants in terms of form, place and
time

The purpose of Paper 3 is ‘o analyze customization in terms of form, place and time, as

well as relate it to variants’ (Wikner and Tiedemann, 2019, p. 384). The paper is based

on Study C, addressing RQ1, RQ2 and RQ3. Analytical conceptual research is used to

fulfil the purpose of the paper.

Paper 3 specifically addresses the question of what a customization is and how a
customized offering can be discussed as a combination of form, place and time. In
addressing this question, the paper distinguishes between standardized and customized,
presenting different levels of uniqueness. In terms of form and place, the paper explains
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that the creation of variants is related to the BOM and converging and diverging flow
structures. In terms of form, a converging flow structure is one where two or more items
are combined into one item (see Figure 4.3; Bl and B2 are combined into C) by
assembling or mixing, whereas in a diverging flow structure, one item is or can be
separated into two or more items (B is divided into C1 and/or C2) by splitting or creating
variants. Diverging flow structures can further be divided into two main types, where the
attribute-based kind is passive, meaning that the result is already given at the point of
divergence. The decision-based type is then active, meaning that what mix to make must
be decided. Using these types of flow structures, the paper also addresses the issue of the
relation between a variant and a customization, concluding that a variant is a more general
term than customization, where the latter can only be made on commitment to actual
customer orders. In other words, a customization can only be made if the customer has
conveyed the needed information to the actor performing the actual customization,
whereas a variant can be made based on speculation.

The paper also states that if a variant created on speculation can be postponed so that
the variant instead is made on commitment from a customer, then the variant can be
regarded as a customization option. In line with this finding, one of the main conclusions
of the paper is that the pre-theory decoupling thinking and the two constructs, CODP and
CADP, provide a better understanding of the questions of what (form), where (place) and
when (time) customization can be made.

Al Bl a x1
}5 /:_C
A2 B2 Q2 x
Converging Diverging (attribute-based) Diverging (decision-based)
Form Assembling or mixing Splitting in a process Creating variants
Place Moving from local to ) Moving from central to local
central warehouse warehouse

Figure 4.3. Combining flow structures with the form and the place dimensions
Source: Adapted from Wikner and Tiedemann (2019, p. 385)

Paper 3 contributes to the dissertation and addresses RQ1, RQ2 and RQ3 in the
following ways:

e Itaddresses the concept of demand driven, discussing what an offering is, as
well as what can be considered a customized offering.
o It distinguishes between standardized and customized offerings,
addressing the relation between a variant and customization.
e It presents the relations between the concept of demand driven and the two
constructs of decoupling thinking, CODP and CADP.
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4.4 Paper 4. Demand-driven supply chain operations management
strategies — a literature review and conceptual model

The purpose of Paper 4 is ‘7o explore the relations among the DDSCOMSs’ (Tiedemann,

2020, p. 3), that is, the relations among segmentation, leagility, customization,

transparency and postponement. The paper is based on Study C, contributing to the

answer to RQ1, RQ2 and RQ3. It combines a structured literature review and analytical

conceptual research.

Paper 4 addresses the concept of demand driven, discussing its meaning. Based on the
underlying meaning, constructs within the pre-theory decoupling thinking are identified
as possible constructs for operationalizing the concept of demand driven. Relations
between the constructs and each of the DDSCOMSs are then either identified through the
structured literature review or conceptually developed using analytical conceptual
research. Using the concept of transitivity, the relations between the DDSCOMSs are also
established, that is, if a relation exists between one DDSCOMS and a construct, as well
as between the same construct and a second DDSCOMS, then a relation also exists
between the first and the second DDSCOMS.

The paper concludes that the literature on the DDSCOMSs offers a limited number of
direct relations between the DDSCOMSs. However, in using the constructs of demand
driven (also known as constructs within decoupling thinking) and the concept of
transitivity, the relations between all DDSCOMS pairs can be established, summarized
into a conceptual model (see Figure 4.4).

Decoupling thinking

Figure 4.4. Transitive DDSCOMS relations model
Source: Tiedemann (2020, p. 27)

Paper 4 contributes to the dissertation and addresses RQ1, RQ2 and RQ3 in the
following ways:

e It operationalizes the concept of demand driven, utilizing constructs of
decoupling thinking.
o The paper presents nine out of the eleven constructs of demand driven
used in this dissertation, that is, the risk-based constructs (S, D and
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CODP), variant-based constructs (4s, A4p and CADP) and information-
based constructs (DIDP, USIDP and DSIDP).
e It presents the relations between the nine constructs and the five DDSCOMSs:
segmentation, leagility, customization, transparency and postponement.
o Using the idea of transitivity, the relations between the DDSCOMSs are
also addressed.

4.5 Paper 5. Postponement revisited — a typology for displacement
The purpose of Paper 5 is ‘fo establish a typology that highlights the three key properties
of displacement’ (Tiedemann and Wikner, 2019, p. 205). The paper is based on Study C,
contributing the answers to RQ2, RQ3 and RQ4. The paper combines a structured
literature review and analytical conceptual research to fulfil its purpose.

Paper 5 specifically addresses the ambiguities in the postponement literature regarding
what postponement means, and as such, the operational benefits of utilizing the strategy.
In analyzing the meaning of the word postpone, as well as its converse, prepone, a
typology for displacement is proposed (displacement being a collective term for
preponement and postponement). The typology (see Table 4.1) is based not only on the
meaning of the phrases ‘to prepone’ and ‘to postpone’ but also the CODP construct and
a time-phased BOM, as well as the three dimensions of form, place and time. The
proposed typology offers a more nuanced understanding of displacement, also
recognizing that activities can be preponed rather than postponed. The typology also
enables the comparison of different displacement alternatives and their operational
benefits.

Table 4.1. Preponement and postponement in terms of form, place and time

Preponement Postponement

Form A form transformation activity A form transformation activity
performed earlier in the flow performed later in the flow
structure structure

Place A place transformation activity A place transformation activity
performed earlier in the flow performed later in the flow
structure structure

Time CODP earlier in the flow structure CODP later in the flow structure

Source: Adapted from Tiedemann and Wikner (2019, p. 207)

Paper 5 contributes to the dissertation and addresses RQ2, RQ3 and RQ4 in the
following ways:

e It provides nuances to the postponement strategy and recognizes its converse,
realizing that operational benefits can be gained by also preponing activities.
o It discusses the CODP construct’s importance for postponement and
preponement.
e [t utilizes the three dimensions of an offering, that is, form, place and time.

63



o In discussing postponement and preponement in terms of these three
dimensions, the typology illustrates that what can be perceived as a
postponement in terms of form can still be regarded as a preponement in
terms of place and/or time or even as no displacement at all. As such, the
operational benefits of postponing and/or preponing activities are
nuanced.

4.6 Paper 6. Some common and fundamental characteristics of four
supply chain strategies — customization, leagility, postponement
and segmentation

The purpose of Paper 6 is ‘o identify a common foundation that highlights how the four

supply chain strategies [i.e., segmentation, leagility, customization and postponement]

support the strive to balance efficiency and responsiveness’ (Tiedemann and Wikner,

2018, p. 2). The paper is based on Study C, contributing to the answers to RQ2 and RQ3.

The paper combines a structured literature review and analytical conceptual research to

fulfil its purpose.

This part of Study C focuses on the relation among the DDSCOMSs and the risk-based
and variant-based constructs. For this part, the transparency strategy is excluded, given
that the DDSCOMS is found to have a weaker relation to these constructs. Thus, the paper
focuses on analyzing the four DDSCOMSs: segmentation, leagility, customization and
postponement (also including postponement’s converse, that is, preponement). From the
analysis, it is recognized that the four strategies have different strengths and weaknesses
but share a common foundation in the pre-theory decoupling thinking and some of its
constructs, that is, CODP, S, D, CADP, 4s and Ap. Using these relations, as well as the
strength of each strategy, a process for establishing and maintaining a balance between
efficiency and responsiveness is established (see Figure 4.5). The paper concludes that
the four-phase process can increase supply chain operations managers’ understanding of
the synergy among the four DDSCOMSs by emphasizing the strategy that is particularly
suited for each phase. In doing so, the process also reduces the complexity of applying
the strategies simultaneously. In short, the process emphasizes the significance of
carefully positioning and repositioning strategic decoupling points for maintaining
competitiveness and consequently, long-term profitability.
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Figure 4.5. Process of balancing efficiency and responsiveness using four DDSCOMSs
Source: Tiedemann and Wikner (2018, p. 8)

Paper 6 contributes to the dissertation and addresses RQ2 and RQ3 in the following
ways:

e It outlines the relations between the constructs of demand driven and the
DDSCOMS:s.
o Itidentifies and establishes the relations between the risk-based
constructs (S, D and CODP), the variant-based constructs (4s, Ap and
CADP) and the four DDSCOMSs (segmentation, leagility, customization
and postponement).
e [t utilizes the relations between the four DDSCOMSs and the constructs of
demand driven in outlining a four-phase process that exploits each strategy’s
strengths.

4.7 Paper 7. Understanding lead-time implications for financial
performance — a qualitative study

The purpose of Paper 7 is ‘to qualitatively explore what implications SLTs [strategic lead

times] have for ROI’ (Tiedemann et al., 2020b, p. 3). The paper is based on Study D,

contributing the answers to RQ1 and RQ4. In the paper, a conceptual model (presented

in Wikner, 2015) is substantiated and empirically investigated through a multiple-case

study, using a combination of interviews and focus groups.

Paper 7 specifically addresses the relation between lead-time performance and
financial performance from a qualitative perspective. To do so, it substantiates a
conceptual model that outlines the implications of the control-based, risk-based and
variant-based strategic lead times (i.e., Eus, I, S, D, As and Ap) for the absolute measures
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of ROI. These implications are summarized in the ‘CM’ columns in Table 4.2, where a
check mark (v') indicates that a construct is considered to have implications for an
absolute measure of ROI. The substantiated model is also empirically investigated using
the data collected from the interviews, summarized in the ED (empirical data) columns
in Table 4.2. In general, the respondents support the conceptual model. However, the
model does not capture all implications perceived by the respondents (compare the check
marks in the CM [conceptual model) and the ED columns in Table 4.2). Drawing on these
results, the paper offers several conclusions, including the following: (i) From a financial
perspective, it might not always be more beneficial to reduce a strategic lead time;
sometimes, it might even be more advantageous to do the opposite, prolong a strategic
lead time. (ii) In addition to strategic lead times’ expected length (i.e., 1), their uncertainty
(i.e., standard deviation, o) is also important. (iii) The strategic lead-time implications for
ROI can have different strengths or even be non-existent. (iv) The implications can also
be considered to be of a direct or an indirect nature, that is, transitive.

Table 4.2. Comparison of conceptual model with empirical data

Strategic lead time Revenue Cost Investment

cM ED cM ED CcM ED
External lead time (Ex) v v v v
Internal lead time (/) v v v v
System lead time (S) v v v
Delivery lead time (D) v v v v v
Adapt lead time — supply-based (As,) v v v v v
Adapt lead time — demand-based (Ap) v v v v

Source: Adapted from Tiedemann et al. (2020b, p. 13). Notes: CM = conceptual model; ED = empirical
data. The subscript & for £ and 7 indicates that each branch in a time-phased BOM has a separate tuple of
E and /. Similarly, the subscript i for Ag indicates that there could be multiple 4ss in a supply system. E is
here considered Evs.

Paper 7 contributes to the dissertation and addresses RQ1 and RQ3 in the following
ways:

e [t addresses strategic lead times’ implications for financial performance,
utilizing the absolute measures of ROIL.

o Inso doing, it directly utilizes the control-based constructs / and Eus, the
risk-based constructs S and D, the variant-based constructs As and Ap,
and indirectly, the CODP and the CADP constructs.

e Itis the only appended paper specifically addressing the two constructs / and
Eus.
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5 Concluding analysis

This chapter presents a concluding analysis of the research findings presented in the seven
appended papers, provides answers to the four RQs raised in Chapter 1, Section 1.3, and
discusses the relations between the stated RQs and the appended papers.

As explained in Section 1.3, the purpose of RQ1 is to create a solid foundation on
which the rest of the research can be based. Although not the focus of the research per se,
the answer to RQ1 is an important one that has repercussions for RQ2, RQ3 and RQ4.
This is evident from the analysis, where RQ1 is answered collectively using the findings
reported in Papers 1-4 and 7. This can also be seen in Table 5.1, summarizing which RQ
each of the appended papers’ address. Moreover, the RQ that each paper primarily
addresses is indicated with an uppercase check mark (i.e., ¥'). If a paper addresses more
than one RQ, the secondary contribution is indicated with a lowercase check mark (i.e.,
v'). Note that the primary and the secondary contributions presented in Table 5.1 are in
relation to each paper’s contributions, that is, the table does not compare the magnitude
of each paper’s contribution relative to the others.

Furthermore, the answers to RQ2 and RQ3 use the findings reported in Papers 2—6 and
Papers 3-6, respectively. Finally, RQ4 is primarily addressed and answered in Paper 7,
though using the idea of postponement and preponement, presented in Paper 5.

Table 5.1. Appended papers’ contributions to the four RQs

Paper RQ1 RQ2 RQ3 RQ4
1 v
2 v v
3 v v 4
4 7 v 7
5 v v v
6 v v
7 v v

Notes: ¥ indicating which RQ each paper primarily addresses. v indicating a secondary contribution to
the answer to a RQ.

The remainder of this chapter offers a more detailed analysis of the relations between
each RQ and the findings reported in the papers (see Table 5.1) in answering the four
RQs. The RQs are addressed in a consecutive order under separate headings. The chapter
concludes with a discussion on the relation between the answers to the RQs (outcomes)
and the research purpose.
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5.1 RQ1. What constructs can be used to operationalize the

concept of demand driven?
To answer RQ1, the findings reported in Papers 1-4 and 7 are used to analyze and
illustrate the concept of demand driven so as to understand the underlying meaning.

The analysis results in demand driven being defined as the ability to act and adapt to
customer needs. The analysis further shows that the concept of demand driven is that of
degree and can be divided into different subcategories, such as customer-order driven,
defined as the ability to act on commitment to actual customer orders, where at least parts
of the production and movement of material and information are initiated, that is, driven
by actual customer orders, providing the ability to adapt the offerings based on actual
customer orders.

Papers 14 then illustrate different and important aspects of demand driven from a
customer-order-driven perspective, such as demand-driven manufacturing companies’
ability to act on and adapt products based on actual customer orders. In using the pre-
theory decoupling thinking, the papers also demonstrate that decoupling thinking, through
some of'its constructs (see Table 5.2), can be used to operationalize the concept of demand
driven.

Paper 2 specifically addresses the concept of demand driven from the aspect of
customer orders initiating and driving the activities in a supply chain, simplified as three
actors in sequence acting individually. As addressed in the paper, depending on what
manufacturing strategy the focal actor and the supplier actor employ, the customer order
penetrates the supply system at different points in relation to when the product should be
delivered, resulting in different Ds. Furthermore, as each actor orders from the actor
upstream of itself, multiple customer orders are generated throughout the supply system.
The commonly used term for describing this phenomenon is multiple decoupling points
(Sun et al., 2008) or more specifically, multiple CODPs (Shidpour et al., 2014; Verdouw
et al., 2008). As addressed in Paper 2, the constructs of CODP can thus be used to
illustrate this phenomenon. Depending on the combinations of CODP positioning by the
focal actor and the supplier actor, different combinations of the cumulative lead time for
each actor, as well as the lead time from the customer order receipt to delivery can be
identified, that is, different combinations of the constructs S and D of decoupling thinking.

Four of these combinations of CODP positionings are further addressed in Paper 2,
illustrating four generic possibilities for when the supplier actor initiates activities based
on actual customer orders from the focal actor. Through this, two interface alignments
and two interface misalignments are identified. These four interface combinations
indirectly address the second aspect of demand driven, that is, the ability to adapt
offerings based on actual customer orders. In alignment 1 and misalignment 2, the
supplier actor is either unable or not requested to adapt the offering for the focal actor, at
least, not in terms of form, since the supplier actor’s D = 0 (excluding any potential lead
time for moving the product between the actors; see Figure 4.2). However, the focal actor
can still be able to use the material in making an adaptation, since the focal actor’s D > 0.
In terms of misalignment 1 and alignment 2, both the supplier actor and the focal actor
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have a D > 0, meaning that an adaptation can be made by either one of the actors. In fact,
in terms of alignment 2, the adaptation (i.e., customization) for the customer actor can
even be made by the supplier actor, as the supplier actor’s CODP resides at or downstream
of the focal actor’s CODP (see Figure 4.2).

Table 5.2. Compilation of the constructs of demand driven

Construct Definition
Control-based constructs

Internal lead time (/)

The part of the supply system that is controllable by
an actor

The upstream part of the supply system beyond an
actor’s control

External lead time upstream (Eys)

Risk-based constructs
System lead time (S) The cumulative lead time of the complete supply

system

The time from the receipt of a customer order to

the time when the customer requested the delivery

of the product

Separates decisions about initiating flow based on

speculation for future customer orders from

commitment to actual customer orders

Delivery lead time (D)

Customer order decoupling point
(copp)

Variant-based constructs

Adapt lead time — supply-based
(As)

Adapt lead time — demand-based
(Ao)

Customer adaptation decoupling
point (CADP)

Information-based constructs
Demand information decoupling
point (DIDP)

Upstream supply information
decoupling point (USIDP)
Downstream supply information
decoupling point (DSIDP)

The lead time downstream from the point where it
is possible to make variants

The lead time downstream from the point where
the delivery-unique offering is made

Separates decisions about differentiating flow
based on standardization for a market of different
customers from adaptation to actual customer
orders

The upstream point from where demand
information is constrained

The point from where supply information is
constrained upstream

The point from where supply information is
constrained downstream

Sources: Based on definitions by Wikner (2014a, 2018) and APICS Dictionary (2013)

However, the ability to offer an adaptation is more specifically addressed in Papers 1
and 3. Paper 3 states that an offering is usually categorized by not only its physical
properties (i.e., form) but also where (i.e., place) and when (i.e., time) it will be available
to the customer. Form, place and time can thus be perceived as three dimensions of an
offering, where customization can be described as a combination of form, place and time.
Furthermore, as discussed in Paper 3, customization is a term commonly used to
distinguish between a standardized offering and a customized offering. A construct that
has been introduced specifically for this distinction is the CADP (Wikner, 2014a, 2018;
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Wikner and Béackstrand, 2012). Moreover, one of the main conclusions in Paper 3 is that
a common aspect of customized offerings is their basis on individual customer
requirements. In other words, for an actor to customize a product, a customer order must
first be received, stating what has to be customized. Thus, by definition, a customization
cannot be performed on complete speculation but should be based on commitment from
a customer, that is, at or downstream of the CODP (Hoekstra and Romme, 1992; Wikner,
2018). Hence, as concluded in Paper 3, decoupling thinking and the two constructs of
CODP and CADP provide a better understanding of the questions of what (form), where
(place) and when (time) an adaptation can be made based on actual customer orders.

This point is further addressed in Paper 1, presenting different engineering-related
activities that can be conducted based on actual customer orders. The paper addresses
demand-driven manufacturing companies’ ability to act on actual customer orders within
NPD, using a customer-order-driven perspective. As illustrated in Figure 5.1, customer
requests can result in a standard design just being brought together for a specific need,
with individual parts being customized on an order-by-order basis (activities under
‘outline’), or even existing items being only assembled for a solution (activities under
‘parts”), for instance. Still, a customer request might result in materials, principles or
applications needing to be tested (activities under ‘engineer’), for instance. Using the
CODP construct, Paper 1 thus illustrates and concludes that demand-driven
manufacturing companies can and do act on actual customer orders within NPD.
Furthermore, as the paper addresses customer involvement in NPD, where the projects
are of a one-time nature, the developed products are customizations in themselves. Hence,
the paper indirectly addresses and empirically illustrates demand-driven manufacturing
companies’ ability to adapt their offerings based on actual customer orders.

Paper 2 also indirectly illustrates the importance of sharing demand-related and
supply-related information between actors, such as what is requested and what is the
capacity for supplying the ordered product. As addressed in Paper 4, these aspects of
demand driven can be operationalized using the constructs DIDP, USIDP and DSIDP of
decoupling thinking. Furthermore, Paper 2 raises the question of controllability. The three
actors featured in Paper 2 act individually, indicating that each actor can apply control
within its own boundary, but the parts upstream and downstream of it are beyond its
control. The aspects of information sharing and controllability are not bound to only the
concept of demand driven but remain important for the ability to offer adaptations, for
instance. Papers 4 and 7 address these aspects using the constructs DIDP, USIDP, DSIDP
and / and Eus, respectively.

Papers 1-4 and 7 thus illustrate that constructs of decoupling thinking (see, e.g.,
Hoekstra and Romme, 1992; Sharman, 1984; Wikner, 2014a, 2018) can and are often
used for studying questions related to the concept of demand driven. These constructs can
be used to operationalize the concept of demand driven and address questions such as
when and where demand-driven manufacturing companies can act on customer orders
(related to the constructs S, D and CODP), as well as when and where they adapt their
offerings based on actual customer orders (related to the constructs As, Ap and CADP).
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Decoupling thinking also addresses additional aspects of importance to the concept of
demand driven, such as controllability (related to the constructs 7 and Evs, addressed in
Paper 7) and information sharing (related to the constructs DIDP, USIDP and DSIDP,
addressed in Paper 4). Additionally, decoupling thinking offers practical managerial tools
for analyzing flows and operationalizes the constructs, such as a time-phased BOM (see,
e.g., Bickstrand, 2012; Wikner, 2014a, 2018).
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Figure 5.1. Activities conducted in different NPD processes
Source: Tiedemann et al. (2020a, p. 52)

To synthesize the answer to RQI, the control-based, risk-based, variant-based and
information-based constructs of decoupling thinking presented in Table 5.2 can thus be
used to operationalize the concept of demand driven. Hence, the answer to RQI
constitutes the eleven constructs of demand driven found in the pre-theory of decoupling
thinking that are compiled in Table 5.2. These are also thoroughly elaborated on in
Chapter 2, Section 2.2, as well as in the appended papers, particularly Papers 4 and 7.
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5.2 RQ2. What are the relations between the constructs and the
DDSCOMSs?

The answer to RQ1 indicates that the concept of demand driven and the eleven identified
constructs of decoupling thinking share a common foundation. As such, it is reasonable
to assume that these constructs can be used to answer RQ?2 by identifying and/or logically
developing the relations between the constructs of demand driven and the five
DDSCOMSs researched in this dissertation, that is, segmentation, leagility,
customization, transparency and postponement. The answer to RQ2 is particularly
addressed in Paper 4. Nevertheless, the findings reported in Papers 2, 3, 5 and 6 are also
analyzed and used to support and substantiate the answer to RQ2.

The relations are addressed on a strategy-by-strategy basis and summarized in Table
5.3, using the three categories of risk-based, variant-based and information-based
constructs. The relations are also classified as weak, fair or strong, using the following
criteria:

e Weak = The relations are not explicitly presented in the publications and do not
use exact or similar wording for the constructs; indirect relations have to be
established.

¢ Fair = A mix of direct and indirect relations is somewhat explicitly presented in
the publications but does not use exact or similar wording for the constructs.

e Strong = Direct relations are explicitly presented in the publications, where
even exact or similar wording for the constructs is used.

The three different classes are illustrated using a greyscale from light to dark, with a
typographical emphasis, where italic font is used for a weak relation, regular font for a
fair or intermediate relation and bold font for a strong relation. Note that the relations
between the two control-based constructs and the five DDSCOMSs are not addressed
here but are left for further research.

5.2.1 Relation between the constructs and the segmentation strategy

As indicated in Paper 4, when establishing segments based on a combination of
customers, products and processes, requirements such as service level, required D and
level of uniqueness should be addressed (Aitken et al., 2005; Sabri, 2015; Shaikh et al.,
2017). The segmentation strategy is thus viewed as having a strong relation to the
positioning of the two constructs CODP and CADP, where even multiple CODPs and
CADPs can exist between and within the segments. Consequently, the established
segments have various implications for the prerequisites on which the supply chain is
designed and operated. Furthermore, when and what type of demand- and supply-related
information is needed can also differ between segments, due to the suppliers used and the
customer served in each segment, for instance. Thus, the segmentation strategy is also
perceived as having relations to the three information-based constructs, DIDP, USIDP
and DSIDP (though considered weak).
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Table 5.3. Relations between the constructs of demand driven and the five DDSCOMSs

Decoupling thinking

Risk-based constructs
S, D and CODP

Variant-based constructs
As, Ap and CADP

Information-based constructs
DIDP, USIDP and DSIDP

Segmentation

Segmentation in terms
of market, product
and process
characteristics results
in multiple CODPs,
different D offerings
and/or different D:S
ratios.

Segmentation can result
in multiple CADPs,
where each segment can
be offered different
solutions and different
Aps.

When and what type of demand
information and supply information is
needed can differ between segments
and suppliers, resulting in multiple
DIDPs and multiple USIDPs and
DSIDPs, respectively.

Leagility

The CODP is used to
define and describe
leagility. The lean part
of the flow is the S-D
segment, and the agile
partis D.

The CADP will most likely
be situated in the agile
flow of leagility.

The DIDP must be positioned at or
upstream of the CODP in the lean
part of the leagile flow. The USIDP
and the DSIDP will have implications
\for a company’s ability to produce
and distribute products in a manner
that is appropriate for the lean
(efficient) or agile (responsive) part of|
the leagile flow.

Customization

The CODP positioning
constrains possible
customization
offerings. A relatively
longer D usually
implies that a higher
degree or level of
customization can be
offered.

The CADP is the point
where customization can
be offered. The CADP
positioning, and thus the
length of the Ap, have
implications for the
degree of possible
customizations offered.

To make customizations based on
customer orders, the DIDP should be
located at or upstream of the CODP
and thus the CADP. Moving the
USIDP upstream and/or the DSIDP
downstream and sharing information
on the available and needed capacity
to carry out customizations enable
actors of the supply system to make
more informed and feasible
production and distribution plans.

Transparency |Transparency in terms |Transparency in terms of |The point where transparency in
of real demand needs |real demand needs to be terms of demand-related
to be shared at or shared at or preferably |information is constrained can be
preferably upstream of {upstream of the CODP seen as the DIDP, whereas the point
the CODP and D. and thus the CADP. where transparency in terms of
supply-related information is
constrained can be seen as either
the USIDP or the DSIDP.
Postponement|Time postponement is [Form and place Postponement is related to

about reducing the
S—-D segment to
minimize the risk of
conducting activities
based on speculation.

postponement are about
delaying Apand/or As,
moving the CADP
downstream of the
supply system or
generating new
potential CADPs and
potential customization
offerings by
repositioning As
downstream of D.

improving decision making and
reducing the need for reversibility.
Moving the DIDP upstream can
enable better decision support, just
as moving the USIDP upstream
and/or the DSIDP downstream can
enable actors in the supply system to
make more informed and improved
production and distribution plans.
This in turn can lead to form, place
and/or time postponement by

reducing safety lead times.

Source: Adapted from Tiedemann (2020, p. 22)
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5.2.2 Relation between the constructs and the leagility strategy

Papers 2, 4 and 6 illustrate the obvious relation between the leagility strategy and the
CODP construct, where the construct is even used to define or describe the strategy as
such (see, e.g., Christopher and Towill, 2000; Mason-Jones et al., 2000a, 2000b; Naylor
et al., 1999; Prince and Kay, 2003; Van der Vorst et al., 2001; Van Hoek, 2000). The
risk-based constructs S, D and CODP thus have a strong relation to leagility, where the
lean (efficient) and the agile (responsive) parts of the flow can be discussed in terms of
the S—D segment and D, respectively. This is specifically addressed in Paper 2, when
discussing leagility within a triad of actors, using S, D and CODP.

Furthermore, the leagility strategy usually does not directly address the level of
uniqueness. However, as presented in Papers 4 and 6, since the demand is stable and
predictable upstream of the CODP but can be volatile and variable downstream, the
CADRP should be located in the agile part of the flow (Naylor et al., 1999). The ability to
offer customizations and the positioning of the CADP are thus indirectly related to the
CODP positioning.

In Paper 4, the DIDP, USIDP and DSIDP are not found to have a strong relation to
leagility. However, as discussed in the paper, the DIDP must be positioned at or upstream
of the CODP, having implications for the CODP positioning and thus the use and the
design of the leagile flow. Similarly, the positioning of the USIDP and the DSIDP will
have implications for a company’s ability to produce and distribute products in a manner
that is appropriate for the lean or agile part of the flow, that is, either efficient or
responsive.

5.2.3 Relation between the constructs and the customization strategy

By definition, the CADP, 4s and 4p have a strong relation to the customization strategy.
As discussed in Paper 4, the positioning of the CADP and thus the Ap will have strong
implications for what type of customization is possible to offer (Duray et al., 2000;
Ogawa and Piller, 2006). Still, as discussed in Paper 3, the CADP must be positioned
downstream of the CODP. Hence, the CODP has indirect implications for the types of
customizations that are possible to make. The DIDP, the USIDP and the DSIDP also have
indirect implications for the CADP and thus the customization strategy. As presented in
Paper 4, these relations are considered weaker, addressing the need for demand-related
information upstream of the CODP and thus the CADP. Furthermore, moving the USIDP
upstream and/or the DSIDP downstream can enable other actors in the supply chain to
increase their delivery reliability by making more feasible production and distribution
plans, knowing about the available and needed capacity for carrying out the customization
activities. As such, the DIDP, the USIDP and the DSIDP are perceived more as enablers
of the customization strategy.

5.2.4 Relation between the constructs and the transparency strategy
The relation between the constructs of demand driven and transparency is exclusively

addressed in Paper 4. Given that transparency is about sharing high-quality demand and
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supply-related information among the actors in the supply chain (Barratt and Barratt,
2011; Barratt and Oke, 2007; Christopher and Lee, 2004; Lee and Whang, 2000; Zhang
et al., 2011), it has strong relations to the three information-based constructs DIDP,
USIDP and DSIDP. For instance, the point where the transparency of demand-related
information is constrained can be seen as the DIDP. Similarly, the point where supply-
related information is constrained can be seen as either the USIDP or the DSIDP.

Furthermore, as concluded in Paper 4, the relations between the transparency strategy
and the CODP and the CADP are not observed as strong but fair and of an indirect nature.
This means that the demand-related information needs to be positioned upstream of both
the CADP and the CODP for the company to act on customer orders. The point where the
transparency of demand-related information is constrained can thus act as an upstream
boundary for feasible CODP and CADP positionings.

5.2.5 Relation between the constructs and the postponement strategy
In summarizing the discussion on postponement in Papers 4, 5 and 6, postponement can
be condensed into a strategy for reducing the supply risk by intentionally delaying
activities until better decision support is gained. However, as discussed in Paper 5, there
are mixed answers about the meaning of postponement and whether an activity should be
postponed (i) closer to the CODP, (ii) until the CODP or even (iii) downstream of the
CODP. Whichever option is selected, the CODP has a strong relation to the postponement
strategy, where activities related to variants, and hence converging and diverging flows
(see Paper 3), usually entail a higher risk if performed on speculation (i.e., upstream of
the CODP). Related to this, the strategy has also been known as delayed product
differentiation, delayed differentiation and even late customization. Arguably,
postponement is also related to the CADP, where the risk of carrying out customized-
related activities can be reduced by postponing the point in time when they are performed.
Furthermore, as addressed above, information is arguably important for the
postponement strategy to increase the decision support and reduce the supply risk. This
can be done by sharing demand-related information farther upstream of the supply chain,
moving the DIDP upstream. Similarly, sharing supply-related information can enable
more actors in the supply chain to make more informed and feasible production and
distribution plans, reducing the need for safety lead times, for instance. As such, activities
can be postponed simply by moving the USIDP upstream and/or the DSIDP farther
downstream of the supply chain. Nonetheless, Paper 4 concludes that the relations
between postponement and the three information-based constructs (DIDP, USIDP and
DSIDP) have to be considered fair rather than strong.

5.3 RQ3. How can the DDSCOMSs be combined?

In answering RQ2, the relations between the constructs of demand driven and the
DDSCOMSs are identified and/or established. Using this knowledge, the next step is to
identify and/or establish the relations between the DDSCOMSs and thus how the
strategies can be combined. In answering RQ3, a DDSCOMS process for maintaining
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supply chain fit is outlined, combining the DDSCOMSs and using the identified and
established direct and transitive relations. As such, the answer to RQ3 is particularly
addressed in Paper 6, but the findings reported in Papers 3, 4 and 5 have also been used
to support and substantiate the answer. In Paper 4, the reported results on the transitive
relations between the constructs of demand driven and the DDSCOMSs, as well as the
direct relations between the DDSCOMS pairs, are particularly used as the underlying
knowledge for how the DDSCOMSs can be combined.

The relations between the constructs of demand driven and the DDSCOMSs outline
the building blocks for how the DDSCOMSs can be combined. The next step is to identify
and establish the relations between the DDSCOMSs themselves, followed by how the
DDSCOMSs can be combined into a process. In other words, using the established
relations, a process that utilizes the different DDSCOMSs’ focuses and strengths can be
created. The DDSCOMS process for maintaining supply chain fit (see Figure 5.2) is based
on the findings and the conclusions presented in Papers 4 and 6. The process consists of
four main phases, each addressed under a separate subheading below. Note that even
though presented as rather linear, the DDSCOMS process should be managed as an
ongoing cycle, similar to the Plan-Do-Check-Act (PDCA) cycle (also known as the Plan-
Do-Study-Act cycle, Deming cycle and Shewhart cycle; see, e.g., Deming, 1994;
Shewhart, 1931; Shewhart and Deming, 1986). The start of the DDSCOMS process
assumes that segmentation from a decoupling thinking perspective has not been done
earlier or is at least not explicitly articulated. As such, the first step is to make an initial
segmentation. However, the initial state can also be that the segments are already defined
and that the supply chain(s) is (are) already designed. In this case, the starting point is
Phase 3, where the supply chain is enacted, that is, the designed supply chain is
operational.

/ DDSCOMS process \
/ [ 4. Postponement/Preponement \
(Supply chain adjustment)
@
(Supply chain enactment)

@

2a. Leagility 2b. Customization 2c. Transparency
(Risk-based constructs) (Variant-based constructs) (Information-based constructs)

(Supply chain design)

1. Segmentation
(Supply chain identification)

\ for maintaining supply chain fit /

Figure 5.2. DDSCOMS process for maintaining supply chain fit
Source: Adapted from Tiedemann and Wikner (2018, p. 8)

Note that the process presented in Figure 5.2 is based on that in Figure 4.5, also found
in the appended Paper 5. However, the process in Figure 5.2 is an updated version, also
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including Subphase 2c. Furthermore, the figure uses the term supply chain instead of the
more general term flow, which is used in the original Figure 4.5.

5.3.1 Phase 1. Identifying segments

As addressed in Paper 6, before designing or redesigning a demand-driven supply chain,
demand-driven manufacturing companies first need to understand their customers’
requirements, as well as their own products and process characteristics, in order to
develop homogeneous segments (Aitken et al., 2005; Ghosh et al., 2018; Roscoe and
Baker, 2014; Sabri, 2015; Shaikh et al., 2017). Papers 4 and 6 conclude that the
segmentation strategy can be used to identify or create these segments, allowing
companies to organize their businesses to compete across the span of their markets, thus
reducing the risk of having to overcharge some customers or underserve others (Fuller et
al., 1993; Sharma and Lambert, 1994). The identified segments also set the CODP and
the CADP positions for the different supply chains. Practical examples of these include
differentiated inventory policies, differentiated D options, differentiated allocation and
order promising, differentiated supplier bases (Thomas, 2012) and differentiated
customization options (Smith, 1956; Su et al., 2005). In short, the use of the segmentation
strategy results in homogeneous segments, providing the basis for the DDSCOMS
process. Hence, the segmentation strategy can be regarded as a supply chain identifier
and is positioned at the bottom of Figure 5.2, acting as a foundation for the following
phases of the DDSCOMS process for maintaining supply chain fit.

5.3.2 Phase 2. Designing the supply chain for supply chain fit

As addressed in Paper 6, Phase 2 builds on the identified segments, aiming at balancing
the need for efficiency and responsiveness using the two strategies, leagility and
customization. Furthermore, as presented in Paper 4, the transparency strategy supports
the leagility and the customization strategies in establishing better decision support. The
transparency strategy can thus also be used in Phase 2, supporting the act of balancing
efficiency and responsiveness. However, note that the CODP, CADP, DIDP, USIDP
and/or DSIDP are positioned or constrained by the resulting segments established in
Phase 1. For instance, the D and customization requirements within a segment will have
direct implications for the CODP and the CADP positioning, respectively. Thus, Phase 2
is about designing the supply chain for supply chain fit under these constraints, balancing
the need between forecast driven and customer-order driven, standardized variants and
customized ones, as well as the need for demand-related and supply-related information.
Phase 2 is further divided into three subphases (2a, 2b and 2c¢; see Figure 5.2).

Phase 2a

As addressed in Papers 4 and 6, the leagility strategy can help balance the need for
efficiency with responsiveness (Agarwal ef al., 2006; Mason-Jones et al., 2000a; Naylor
et al., 1999). This is done by addressing the demands’ characteristics, for instance,
whether the demand is stable or volatile in volume and variety, low or high in volume and
low or high in variety (Christopher and Towill, 2002; Mason-Jones et al., 2000a;
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Narasimhan et al., 2006; Naylor et al., 1999). In particular, the leagility strategy can be
used to address the two risk-based constructs S and D and thereby the D:S ratio and the
S—D segment. Paper 4 points out that the leagility strategy also addresses the CADP,
stating that it should be at or downstream of the CODP (Childerhouse and Towill, 2000;
Mason-Jones et al., 2000a; Naylor et al, 1999). However, what is considered a
customization, and what the difference is between standard variants and customized one
are addressed more by the customization strategy.

Phase 2b

In this subphase, the customization strategy can be employed to address questions such
as how to target individual customers in the segments with unique offerings reflected in
the product (Akinc and Meredith, 2015; McCarthy, 2004; Spring and Dalrymple, 2000),
discussing both variants and customizations. As such, the strategy also addresses the
degree of customer involvement (i.e., the CODP and CADP positioning), the level of mix
flexibility and the type of product modularity offered (McCarthy, 2004). Paper 6
concludes that the customization strategy can be used to design the supply chain for
differentiation, based on the customization needs in each customer/product/process
segment.

Phase 2c

As presented in Paper 4, transparency can be used to support the leagility and the
customization strategies. For instance, the transparency strategy can support decision
makers in deciding on what demand information to share, as well as how far upstream it
should be shared (i.e., the DIDP positioning). As such, it can support the leagility strategy
in enabling forecast improvements and strengthening an efficient flow upstream of the
CODP. Similarly, transparency in supply-related information can support the leagility
and the customization strategies in deciding on what supply-related information to share,
as well as how far upstream (i.e., the USIDP positioning) and downstream (i.e., the
DSIDP positioning). The transparency strategy can thus enable the actors in the supply
chain to produce and distribute their products in an appropriate manner for them, either
efficiently or responsively. In improving the transparency of both demand-related and
supply-related information, the supply chain actors can also improve their planning and
control, knowing more about what customizations are requested and the capacity needed
for making these customizations. The transparency strategy can thus aid both the leagility
and the customization strategies in enabling better decision support, addressing questions
such as what information to share, when to do so and with whom, as well as what its
operational benefits are.

Although Subphases 2a, 2b and 2c¢ are described as conducted in sequence, the three
subphases might need to be conducted in parallel, where an even iteration between them
may well be necessary. This is in line with the statement by Daaboul ez al. (2015) that the
best customization strategy is the one where both the CODP and the CADP are considered
simultaneously. For instance, when positioning the CADP, the CODP positioning might
need to be re-evaluated if the positioning allows reducing D, or where the existing CODP
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position constrains the possible customization offerings. This is indicated with the
bidirectional arrows between Subphases 2a and 2b, as well as between Subphases 2b and
2¢ in Figure 5.2. Furthermore, if discrepancies in the segments are identified during the
design of the supply chain, when using the strategies of leagility, customization and
transparency, then Phase 1 might need to be revisited once more to modify the segments.
This is indicated with the arrow between Phases 1 and 2 on the far-right side of Figure
5.2

5.3.3 Phase 3. Operating the supply chain for financial return

As presented in Paper 6, once the segments are identified (Phase 1) and the supply chain
is designed and balanced (Phase 2), the next step is to put the supply chain to use by
enacting it for financial return. However, as discussed in Papers 4 and 6, business
conditions and market requirements are dynamic and change over time. Thus, what is
considered an appropriate supply chain design can also change over time (Aitken et al.,
2005; Childerhouse et al., 2002; Christopher and Towill, 2000; Gligor, 2017; Hines,
2013; Sebastiao and Golicic, 2008). Hence, it might be necessary to introduce some changes

in the actual supply chain design to respond to new preconditions. This is addressed in Phase
4.

5.3.4 Phase 4. Adjusting the supply chain to maintain supply chain fit
Misalignments might be identified during supply chain operations, which in turn would
require a realignment between supply and demand to once again achieve supply chain fit.
As presented in Paper 6, these misalignments could arise as demand changes, where
competitive priorities have shifted or where the supply chain might have changed on the
supply side, for instance. Whatever the case, the changes might result in the need to adjust
the supply chain design. Papers 4 and 6 address this issue, stating that the postponement
strategy offers such a dynamic aspect to SCOM, emphasizing that the supply chain as
such must adapt to changes in the preconditions (Aitken et al., 2005). However, as
discussed in Papers 3 and 5, postponement could be perceived as only a delay in activities
to a later point in the supply chain. However, a supplier actor might also want to perform
activities earlier in the supply chain. As such, postponement’s converse (i.e.,
preponement) could also be interesting to utilize. In Phase 4, postponement and
preponement, in combination with a time-phased BOM, for example, could thus assist
supply chain operations managers in analyzing what activities would need to be
postponed or preponed to maintain supply chain fit.

If the analysis in Phase 4 necessitates changes to the segments and/or supply chain(s),
Phase 4 is followed by either Phase 1 or Phase 2. In other words, just as the supply chain
needs to be adjusted and realigned, it is important to note that the segmentation analysis
might also require updating over time, not treated as a ‘one-off” exercise (Ghosh et al.,
2018). Thus, this might need revisiting Phase 1, where the segments are re-evaluated and
updated, or Phase 2, where the supply chain is redesigned and balanced using the leagility,
customization and/or transparency strategies in combination with risk-based, variant-
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based and information-based constructs, respectively. This is indicated by the two
downward arrows on the far-right side of Figure 5.2, going from Phase 4 to Phase 1 and
Phase 2, respectively.

5.4 RQ4. What are the constructs’ implications for financial
performance?

The answer to RQ3 is explicitly addressed in Paper 7 by empirically explaining the
implications of the constructs I, Eus, S, D, As and Ap for the absolute measures of ROI
(i.e., revenue, cost and investment). However, in addressing the implications, the idea
behind the typology presented in Paper 5 is used, where the strategic lead times’
implications for the absolute measures are discussed in terms of how the absolute
measures would change if the strategic lead times were reduced or prolonged, and as such,
if the activities would be preponed or postponed. Since Paper 7 addresses changes to S,
D, As and Ap, it also indirectly addresses the CODP and the CADP constructs. However,
the focus is on the strategic lead times and their implications for ROI. Furthermore, the
constructs’ implications for the absolute measures are addressed in the following
subsections using the categories of control-based, risk-based, and variant-based
constructs, as well as summarized in Table 5.4. The analysis focuses on the physical
material flow and as such, does not address the information-based constructs (i.e., DIDP,
USIDP and DSIDP). The relations between these three information-based constructs and
ROI are left for further research.

5.4.1 Control-based constructs’ implications for RO/

The construct [ is the controllable part of the supply system (Wikner, 2018), usually
related to the manufacturing company’s internal process, where items spend time in being
transformed from raw materials to finished products. Consequently, / is considered to
have implications for the amount of materials in the system (both as a cost and an
investment), such as work in process (WIP) inventory (Gregory and Rawling, 1997,
Liker, 2004; Wouters, 1991), as well as the cost of resources transforming inputs into
outputs (i.e., both labour and machine costs).

Furthermore, being the upstream part of the supply system that is uncontrollable by
the focal actor, the construct Eus is usually associated with purchased materials and
consequently with direct material costs and investments made in the raw material
inventory. As suggested in Paper 7, the length of and the uncertainties in Eys thus have
implications for cost and investment.

In conclusion, Paper 7 states that both / and Eus have implications for both cost and
investment, yet neither / nor Eys is found to have direct implications for revenue (marked
N/A in Table 5.4).
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5.4.2 Risk-based constructs’ implications for ROl

The upstream end of S indicates the point in the supply chain at which a company should
start taking a material-based risk (Mather, 1988; Towill, 1996; Wikner, 2015), especially
if conducted on speculation, upstream of the CODP and thus D (Hoekstra and Romme,
1992; Wikner, 2015, 2018). In extending S, more materials will most likely accumulate
in the system, especially if the S—D segment is extended. However, an extended S-D
segment can in fact be beneficial if the added lead time can be used for levelling
production and reducing the need for volume flexibility. Nevertheless, the consequences
of extending S can be longer cash-to-cash cycles, as well as a system that is less
responsive to product and technology changes. This further increases costs, especially for
companies with shorter product life cycles, for instance. In summary, S is important from
both cost and investment perspectives. However, no significant relation is found between
S and its revenue-generating capability (marked N/A in Table 5.4).

The upstream end of D then indicates the CODP positioning and the main inventory
point that is related to the CODP (Hoekstra and Romme, 1992; Olhager, 2010; Sharman,
1984). D is thus related to the main buffer point at which customers are served and
consequently, the investment and the cost of capital tied up in the materials in this
inventory. Furthermore, D is recognized as a key lead time for creating competitive
advantage. Reducing D can increase revenue (Hoekstra and Romme, 1992; Vickery et
al., 1995) through the increased demand and/or the possibility to charge premium prices
(Gunasekaran et al., 2001; Wouters, 1991). D can also be reduced by postponing the
CODP or decreasing the load on the resources downstream of the CODP.

Paper 7 thus concludes that D has strong implications for all three absolute measures
of ROL. Furthermore, S is perceived as having implications for both cost and investment
but no significant implications for revenue.

5.4.3 Variant-based constructs’ implications for ROI
The construct As relates to potential variants that can be offered by a manufacturing
company and can thus be regarded as offering untapped possibilities for customization.
In extending D or reducing As downstream of the CODP, these possible customizations
can be offered to customers (Wikner, 2015). As discussed in Paper 7, this will most likely
have implications for cost and investment, leading to an increase in item numbers, product
range, potential suppliers and time slack, as adding complexity typically adds queue time,
for instance. Furthermore, 45 is found to have direct implications for revenue, specifically
loss, due to the inability or the untapped possibility to offer customization, thus resulting
in lost sales. Therefore, As has implications for all three absolute measures of ROI.
Similar to D, Ap is also considered a key lead time for creating competitive advantage,
that is, if a customization is requested by customers and can be offered within the
requested time (i.e., D), which Ap is, by definition. 4p is thus found to have an obvious
potential for increasing revenue. Moreover, as discussed in Paper 7, by postponing the
form activities related to the customization, the customers’ input for product
differentiation features is required at a later point in the supply system, resulting in
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increased order flexibility (Christopher and Towill, 2000; Forza et al., 2008), where the
materials and the activities specific to that customization can be respectively acquired and
performed later in time (i.e., the CADP is postponed). As such, Ap also has implications
for cost and investment.

Paper 7 thus concludes that both 45 and Ap have implications for revenue, cost and
investment (see Table 5.4).

5.4.4 Summarizing the constructs’ implications for ROl into propositions

The notion that short lead times can be sources of competitive advantage has been well
established in the literature (see, e.g., Christensen et al., 2007; De Treville et al., 2014;
Gregory and Rawling, 1997; Thomas, 2008; Towill, 1996). However, as addressed in
Paper 7, from a financial perspective, it might sometimes be more beneficial to prolong
rather than reduce the lead time, for example, when Eys and thereby S are prolonged so
that less costly materials can be sourced from low-cost countries or when / is prolonged
to achieve production levelling (using machines more efficiently) by employing buffers
to isolate variations.

Paper 7 also concludes that in addition to the length of strategic lead times, the
uncertainty in the strategic lead times is important (i.e., the reliability). Furthermore, the
findings indicate that the constructs’ implications for ROI can have different strengths
(e.g., weak or strong) or even be non-existent (see the implications of S, / and Eys for
revenue, Table 5.4). Building on this, the implications can also be of a direct or an indirect
nature, where implications can be transitive, such as when As is reduced and fall within
D (downstream of the CODP), enabling the offering of a new customization. This can
have revenue-generating abilities. However, as concluded in Paper 7, these should be
considered indirect since once As falls within the CODP, it becomes a possible 4p. As
such, it is Ap that has implications for revenue though made possible by reducing the
specific 4s.

Table 5.4. Summaries of lead-time constructs’ implications for ROI

Strategic lead-time construct Revenue Cost Investment
Control-based

Internal lead time (/) N/A v v

External lead time upstream (Eusx) N/A v v
Risk-based

System lead time (S) N/A 4 v

Delivery lead time (D) v v v
Variant-based

Adapt lead time — supply-based (As) v v v

Adapt lead time — demand-based (4p) v v v

Source: Adapted from Tiedemann et al. (2020b, p. 13). Notes: The subscript & for £ and / indicates that
each branch in a time-phased BOM has a separate tuple of £ and /. Similarly, the subscript i for 4y indicates
that there could be multiple Ass within a supply system.
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5.5 Summarizing the relations between RQs and the research
purpose

The research purpose presented in this dissertation is to explore how demand-driven
manufacturing companies can combine DDSCOMSs for effectiveness. The purpose is
further broken down into four RQs, where the meaning of the concept of demand driven
is first analyzed and operationalized by the constructs identified within the pre-theory
decoupling thinking. The outcome of answering RQ1 comprises the eleven constructs of
demand driven found within decoupling thinking, here presented using a summarized
version of Table 5.2 in the lower centered circle in Figure 5.3, compiling the eleven
constructs. These constructs, and decoupling thinking in general, provide tools (such as a
time-phased BOM) for analyzing and designing supply systems within demand-driven
manufacturing companies.
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‘ performance
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Figure 5.3. Illustrating the relations between the RQs, their outcomes and the research
purpose

Moreover, the relations between the DDSCOMSs and how they can be combined are
not always clearly stated in the body of literature on each DDSCOMS. This gap is
addressed by RQ2 and RQ3. First, as illustrated with the bidirectional arrow between the
decoupling thinking circle and the DDSCOMS:s circle in Figure 5.3, the purpose of RQ2
is to identify or conceptually develop the relations between the constructs of demand
driven and the DDSCOMSs. The outcome of answering RQ2 constitutes the relations
between the constructs and the DDSCOMSs, illustrated in Figure 5.3 using a summarized
version of Table 5.3, which presents the relations between the constructs of demand
driven and the five selected DDSCOMSs. Second, in answering RQ3, direct relations

83



between the DDSCOMSs are identified. Using the identified and established relations
among the constructs of demand driven and the DDSCOMSs (i.e., the outcome of
answering RQ2) also makes it possible to identify the transitive relations between the
DDSCOMS pairs through their relations to the constructs of demand driven. Both the
direct and the transitive relations are then used to develop the DDSCOMS process for
maintaining supply chain fit, combining the five selected DDSOCMSs. Hence, the answer
to RQ3 is the developed process, illustrated in Figure 5.3 using the process figure itself
(Figure 5.2).

Still, the outcome of RQ3 assumes the effective use of the DDSCOMSs. In knowing
more explicitly if the DDSCOMSs are effective, it should also be understood how the
supply chain design has implications for demand-driven manufacturing companies’
effectiveness. In this research, the term effective means doing the right things, which in
turn should lead to competitiveness and as such, business value and profitability. Business
value and profitability are therefore converted into financial performance in RQ4. The
purpose of RQ4 is thus to explore the constructs’ implications for financial performance,
in terms of the absolute measure ROI. This is illustrated with the solid arrow going from
the decoupling thinking circle to the financial performance circle (see Figure 5.3). The
answer to RQ4 is then summarized in Table 5.4, which is also used to summarize the
answer to RQ4 in Figure 5.3.

By answering the four RQs, the relations are established between the constructs, the
DDSCOMSs and the financial performance measure ROI. These relations further enable
the transitive relation between DDSCOMSs and financial performance, illustrated in
Figure 5.3 with the two black arrows between the DDSCOMS:s circle and the decoupling
thinking circle, as well as the decoupling thinking circle and the financial performance
circle, respectively. In other words, the established relations also make possible the
transitive relation between DDSCOMSs and ROI, adding to supply chain operations
managers’ understanding of how demand-driven manufacturing companies can combine
DDSCOMS:s for effectiveness.

To summarize, the purpose can be separated into three major parts, as follows: (i) What
is meant by demand driven and thereby demand-driven manufacturing companies? (ii)
How can the DDSCOMSs be combined? (iii) How do the design and the operations of
supply chains have implications for effectiveness? The answers to the four RQs each
address one of these three major parts, where RQ1 is aimed at analyzing the underlying
meaning of the concept of demand driven. RQ2 and RQ3 then address the questions of
how the DDSCOMSs can be combined. Finally, RQ4 addresses the issue of how the
design of demand-driven manufacturing companies’ supply chain operations has
implications for their effectiveness. The totality of the answers to the four RQs thus
accommodates the purpose, concluding that constructs within decoupling thinking can be
used to operationalize the concept of demand driven, as well as to combine DDSCOMSs
for designing supply chains for supply chain fit. Then, through the constructs’ relations
to ROL, it is possible to gain a better understanding of how the supply chain design has
implications for financial performance and thereby its effectiveness.
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6 Discussion

The purpose of this research is ‘7o explore how demand-driven manufacturing companies
can combine DDSCOMSs for effectiveness’. This purpose is further based on the three
challenges raised in the introduction, as follows: (i) the challenge of ensuring that the
employed DDSCOMSs do not conflict with one another but are compatible and designed
to work together to support the business objectives; (ii) the challenge of employing a
dynamic approach to supply chain design, realizing that the changes in customer needs
and what is perceived as customer value also have implications for the design of supply
chain operations; and (iii) the challenge of knowing how the supply chain operations’
implications for financial performance are manifested.

This chapter discusses the findings presented in Chapter 5 and relates them to the three
challenges, stated in Chapter 1, Section 1.2, as well as the frame of reference in Chapter
2. Moreover, in operationalizing the concept of demand driven using constructs found
within decoupling thinking, it is logical that the research produces findings related to the
pre-theory decoupling thinking. These findings are also discussed in this chapter.

The chapter is further organized in a similar order as that of the four RQs, starting with
a discussion on the use of decoupling thinking to operationalize the concept of demand
driven. This is followed by a collective discussion on the findings related to challenges
(i) and (i1) since they are somewhat intertwined, both focusing on the relations among the
DDSCOMSs and how the DDSCOMSs can be combined and used in a more dynamic
manner. The chapter ends with a discussion on challenge (iii), how the supply chain
operations’ implications for financial performance are manifested.

6.1 The use of constructs within the pre-theory decoupling thinking

As addressed beforehand, the body of literature on decoupling thinking and its constructs
has a rather significant impact on and for this research. Not only are the constructs of
decoupling thinking used to operationalize the concept of demand driven, but the
constructs also provide a better understanding of the context itself. For instance, applying
the CODP and the engineering decoupling point framework by Gosling et al. (2017)
provides a better understanding of the types and the range of engineering activities that
demand-driven manufacturing companies can conduct based on actual customer orders.
These findings demonstrate that such companies not only accommodate customers’
requests in production and distribution but can even develop products and conduct
engineering-related activities based on actual customer orders. Interestingly, though,
within decoupling thinking, the driver is usually discussed as either a forecast or a
customer order, that is, the decision domain upstream of the CODP is speculation, and
downstream, it is commitment (Wikner, 2018). When applying the CODP construct on
NPD projects of demand-driven manufacturing companies, the drivers are specifically
addressed and empirically exemplified. An unexpected finding from this application
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involves the range and the types of forecast-based drivers that initiate NPD projects, some
of which are as follows:

e new technologies offering opportunities for designing novel and innovative
products or production processes,

e components being discontinued by suppliers,

e material and chemical substances becoming restricted (e.g., restriction of the use
of certain hazardous substances [RoHS]) and needing subsidies or

e anew catalogue of products being developed.

These findings illustrate that there are different drivers or reasons for starting an NPD
project based on speculation and that these drivers can be either internal or external. In
other words, an NPD project can be undertaken due to changes by actors outside the
company (e.g., test institutes and suppliers) or by actors within the company (e.g., CEO,
marketing department, or research and development). These drivers can also be classified
as reactive (e.g., due to components becoming obsolete) or proactive (e.g., updating or
developing new innovative products to stay competitive).

Establishing the relations between the constructs of decoupling thinking and the
DDSCOMS:s also yields some interesting findings. For instance, establishing the relations
between the constructs of decoupling thinking and the customization strategy results in
the term customization being nuanced. In the customization body of literature, the term
differentiation is frequently used, such as the point of differentiation in the supply system
at which an adaptation is made (see, e.g., Childerhouse and Towill, 2000; Garg and Tang,
1997; Tang, 2006). However, differentiation is a broader term, meaning that a component
or a product can have variants and the differentiation can be based on either forecasts or
customer orders. The findings show that the CODP and the CADP constructs can be used
for a nuanced difference, where the point at which the customization occurs (the CADP)
can only be conducted downstream of the CODP. Hence, only the points of differentiation
that are at or downstream of the CODP can be considered feasible points of customization.

Establishing the relations between the constructs of decoupling thinking and the
postponement strategy also generates some interesting findings. Illustrating different
postponement examples cited in the literature reveals mixed answers, not only to what
postponement is, but also how it can be achieved. Hence, the implications for operational
performance will differ accordingly. These conflicting answers are made even more
apparent when developing the typology for displacement, including the three dimensions
of form, place and time, as well as the CODP and the CADP constructs. Using these
dimensions and constructs of decoupling thinking, the typology offers the possibility to
compare different displacement options, whether to prepone or postpone activities. The
result is a more nuanced illustration of the operational implications that comes from
displacing activities. The typology can thus assist in comparing and nuancing different
displacement options, possibly leading to better decision support.
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6.2 Combining DDSCOMSSs using direct and transitive relations
Challenges (i) and (ii) are associated with the relations among the DDSCOMSs and how
they can be combined in a dynamic way. These challenges are addressed by RQ2 and
RQ3, though using the answer to RQI, that is, the constructs of demand driven. A
structured literature review has been conducted to identify the relations among the
DDSCOMSs and the constructs of demand driven. The review concludes that there is a
vast body of literature on each DDSCOMS and that it offers a comprehensive
understanding of what the strategies are, how they should be used, as well as the expected
results from using them, for instance. Nevertheless, the literature review also shows that
the publications on the DDSCOMSs provide limited support for what the relations are
between the DDSCOMSs and how they can be combined. This is particularly noticeable
for the relations between (i) transparency and segmentation and (ii) transparency and
leagility. As shown in Table 6.1 (see also Table 4 in Paper 4), only two publications each
are found for these two relations (note that the number of publications addressing each
DDSCOMS or the relation between the DDSCOMS pairs is indicated in parentheses in
each intersection in Table 6.1). In fact, out of the 246 publications on the DDSCOMSs in
the sample, only 2 to 8 publications address the relations between transparency and each
of the other DDSCOMSs (see the boxes where transparency intersects the other four
DDSCOMSs in Table 6.1). Still, some exceptions are found, such as the relation between
customization and segmentation (28 publications), where customers’ different
customization requirements have resulted in companies creating more and even smaller
segments to tailor to the customers’ specific needs (MacCarthy et al., 2002; McCarthy,
2004; Su et al, 2005). Another more prevailing example is the relation between
postponement and customization (79 publications), particularly mass customization,
where postponing the point of differentiation is perceived as a way of offering mass
customization (Feitzinger and Lee, 1997; Garg and Tang, 1997; Mikkola and Skjott-
Larsen, 2004; Salvador et al., 2002; Swaminathan, 2001). Despite the exceptions, the
findings indicate that a great majority of the relations between the DDSCOMSs is not
explicitly addressed in the literature. Here, the constructs of demand driven (i.e.,
constructs found within decoupling thinking) are proven to be useful. The findings show
that all the DDSCOMSs are based on key aspects of decoupling thinking, even if the
terminologies differ, and that some relations are stronger than others (see Table 5.3).
Using these established relations between the constructs and the DDSCOMSs also makes
it possible to establish the transitive relations between the DDSCOMSs. Table 6.1 uses
the summarized information in Table 5.3, presenting the fair or the strong relations, both
between the constructs of demand driven and each DDSCOMS (the diagonal intersection
where each DDSCOMS intersects itself), as well as the transitive relations between the
DDSCOMSs (the boxes where two different DDSCOMSs intersect). The relations’
strength is indicated using the same logic as in Table 5.3, that is, using a greyscale from
light to dark and a typographical emphasis, where regular font is used for a fair relation
and bold font for a strong relation.
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Table 6.1. The transitive relations that are considered strong or fair

Segmentation Leagility Customization| Transparency |Postponement
D, CODP, Ap
Segmentation and CADP - - - -
(86)
D, CODP, A, |S, D, CODP, As,
Leagility and CADP Ap and CADP - - -
(5) (67)
Ap, CADP, D |S, D, CODP, As,| As, Ap, CADP,
Customization| and CODP Ap and CADP |S, D and CODP - -
(28) (12) (194)
DIDP, USIDP,
D, CODP, Ay |S, D, CODP, As, |S, D, CODP, As,| DSIDP, S, D,
Transparency and CADP Ap and CADP | Apand CADP | CODP, As, Ap -
(2) (2) (7) and CADP
(147)
S, D, CODP, As, |S, D, CODP, As,
D, CODP, A, |S, D, CODP, As, SA‘L')‘:‘;' dcégg; Ab, CADP, Ap, CADP,
Postponement| and CADP Ap and CADP |™ (79) DIDP, USIDP | DIDP, USIDP
(7) (15) and DSIDP and DSIDP
(8) (139)

The constructs of demand driven can thus be used as the common ground that unites
the different strategies, aiding in how they relate and thus how they can be combined. For
instance, the customization strategy and the postponement strategy in themselves excel
in addressing questions, such as how the product can be adapted for each customer and
how an activity can be delayed so that it can be performed using better decision support.
Combining these strategies with the risk-based constructs (S, D and CODP), the variant-
based constructs (4s, Ap and CADP) and the time-phased BOM tool (see, e.g., Figure 2.5)
makes it possible to analyze the effects of a postponed adaptation activity. In other words,
such changes may result in (i) less activities being conducted on speculation (i.e., a
reduced S—D segment), (ii) the possibility to offer customizations that were previously
not viable (i.e., an Ay is transitioned downstream of the CODP, resulting in a new feasible
Ap and CADP), and/or (iii) the possibility to reposition the CODP farther downstream,
offering customers a shorter D (i.e., the CADP is moved downstream, making it possible
to simultaneously move the CODP downstream). For instance, considering Figure 6.1, by
reducing the lead time for producing item Y (also postponing the time when items X and
U are needed), from 3 time units down to 1, it is now possible to (i) conduct less activities
based on speculation, where the S—D segment is reduced from 7 time units, down to 5,
(ii) offer item X as a customization, which previously was not possible due to D < 4s,x,
and/or (iii) offer customers a shorter D, going from 5 time units down to either 3 time
units, or 4 time units (keeping the possibility to offer item X as a customization), for
instance.

Other relations between the DDSCOMSs are possible to establish by using their
relations to the constructs of demand driven, such as the relation between the leagility
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strategy and the transparency strategy. Transparency in the form of demand-related
information may enable a leagile flow, where the information is shared upstream of the
CODP as far as possible to support an efficient flow (within the S—D segment). For more
examples of transitive relations, see Paper 4.

S-D segment =7 D=5 —
CADP AD L Asy =5

—

8 Asx=6
3
g . o W X
= Y z
L ]
Q Q 4 Y |
o
3
$-D segment =5 @ D=5 =
g 6"" p=Asy =3
=
% Asx=4
[ ® ° W X
Y YA
Qo U
12 10 9 8 7 6 5 4 3 2 0

Figure 6.1. Analyzing the effect of a postponed activity using the time-phased BOM tool
Source: Adapted from Tiedemann and Wikner (2019, p. 206)

These transitive relations are further illustrated in Figure 6.2, where each DDSCOMS
is represented by a piece of a jigsaw puzzle that can be joined together with the
foundation, that is, decoupling thinking. The DDSCOMSs’ jigsaw-puzzle pieces are fixed
to the foundation using the construct(s) of decoupling thinking to which the respective
DDSCOMSs have a strong relation (compare Table 5.3 or Table 6.1 with Figure 6.2).
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Thinking

Transparency

Figure 6.2. Transitive relations between decoupling thinking and each DDSCOMS

This means that the leagility strategy, for instance, is fixed to the decoupling thinking
foundation using the three risk-based constructs (S, D and CODP). Through the relations
between the DDSCOMSs (the jigsaw-puzzle pieces) and the constructs of decoupling
thinking (the foundation), the transitive relations between the DDSCOMSs can be
established. As such, the constructs of decoupling thinking act as interfaces between the
DDSCOMSs. Using the constructs to establish the transitive relations between the
DDSCOMSs offers more relations between the DDSCOMSs, not found explicitly in the
literature on each DDSCOMS. Using the constructs of decoupling thinking to establish a
robust framework for how the DDSCOMSs can be combined offers other benefits,
including the following:

o It simplifies the possibility to include additional constructs in the future, such as
the discretization decoupling point, the network split decoupling point and the
downstream customer contact decoupling point, to name a few (see, e.g.,
Noroozi and Wikner, 2016; Wikner, 2014a, 2018 for more information). These
can be included by building on the already established relations.

e It simplifies the possibility to include additional DDSCOMSs in the future,
where transitive relations to the already established DDSCOMS relations can be
obtained by basically establishing the relations between the new DDSCOMS
and the constructs.
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e The constructs offer the possibility to utilize other established relations to
decoupling thinking that are presented in the literature. For example, the time-
phased BOM tool can aid in nuancing the operational effects of changing the
supply chain design using the DDSCOMSs (see, e.g., Figure 6.1).

Furthermore, the identified and established relations between each DDSCOMS and
the constructs of demand driven also present the strengths of each DDSCOMS. Using
these relations, it is thus possible to identify how the DDSCOMSs can be combined, using
and leveraging the different strategies’ strengths. The proposed DDSCOMS process of
maintaining supply chain fit (see Figure 5.2) is such an example, which operationalizes
the knowledge on these relations. The process highlights the different DDSCOMSs’
strengths and focuses them into different phases. In doing so, the process also helps in
reducing the overwhelming complexity of applying the five DDSCOMSs simultaneously.
Instead, the process emphasizes the DDSCOMS that is particularly suited for each phase.
Moreover, by applying the constructs of decoupling thinking, the process can be
operationalized using the knowledge and the tools offered in the decoupling thinking
body of literature. For example, the established segments in Phase 1 can be seen as
different clusters of BOMs and thus clusters of time-phased BOMs. These clusters are
then designed in Phase 2, where the time-phased BOM aids in illustrating the operational
effects of positioning the CODP, CADP, DIDP, USIDP and DSIDP. In Phase 4, as
customers’ requirements and business environments change, the time-phased BOM once
again can aid in illustrating the cause—effect relation of postponing or preponing activities
to accommodate the new requirements.

Moreover, the established segments of product-customer-process combinations in
Phase 1 can in practice result in different inventory policies, different D options,
differentiated allocation and order promising, as well as differentiated supplier bases
(Thomas, 2012). When the business environment changes, these segments might need to
be changed for the company to stay competitive and continue to deliver customer value.
By its cyclic design, the dynamic DDSCOMS process for maintaining supply chain fit
(see Figure 5.2) emphasizes the need to carefully position and reposition the strategic
decoupling points in order to maintain competitiveness through the supply chain fit. The
findings on the relations between the DDSCOMSs thus address the first two challenges
of (i) ensuring that the employed DDSCOMSs do not conflict with one another but are
compatible and designed to work together to support the business objectives and (ii)
employing a dynamic approach to supply chain design, realizing that the changes in
customer needs and what is perceived as customer value also have implications for the
design of supply chain operations.

91



6.3 Relation between supply chain design and financial

performance
The third (iii) and final challenge presented in Chapter 1, Section 1.2 (Problem statement)
is that of knowing how the supply chain operations’ implications for financial
performance are manifested. This challenge is addressed in RQ4.

The findings on strategic lead times’ implications for financial performance build on
and contribute to a long stream of research that acknowledges lead times’ importance for
manufacturing companies’ competitiveness and implications for financial performance.
Still, the qualitative research approach slightly separates itself from the majority of
studies conducted and reported in the literature (see, e.g., Blackburn, 2012; Christiansen
et al.,2007; De Treville et al., 2014; Jayaram et al., 1999; Vickery et al., 1995). In using
a qualitative approach, the focus has not been on answering the questions of whether the
lead times have implications for financial performance and how significant these
implications are but on understanding how these implications manifest themselves in
practice. Still, the research findings support the aforementioned publications, concluding
that both the length of and the variation in lead times have implications for financial
performance (see, e.g., Christensen et al., 2007; Handfield and Pannesi, 1992; Jayaram et
al., 1999) and that these implications are relative, meaning that they can differ in strength.

Furthermore, by using a system of strategic lead times and decoupling points, the
notion that lead time is a general term is stressed, acknowledging different types of lead
times. As such, lead times’ implications for financial performance can differ substantially,
depending on what part of the supply system the lead time concerns and the activities that
are performed within that time. For instance, many of the benefits of having a shorter D
can be gained without reducing S, such as when the CODP is shifted downstream. For
example, this means that the manufacturing lead time can stay unchanged, where only D
is reduced. Stalk and Hout’s (1990a, 1990b) belief that shorter lead times offer
competitive advantage remains true to this day. This is perhaps truer in terms of D,
making it possible to offer customers a shorter lead time from order to fulfilment
compared with competitors’ offers. However, in terms of Eys (similar to the supply lead
time), demand-driven manufacturing companies evidently replace regional suppliers for
less costly ones in other parts of the world, thereby extending Evys in many cases.
Similarly, there are reasons why not all manufacturing companies shift their
transportation mode to a faster one, from sea to air delivery, for instance.

Another one of the more prevalent findings stems from the use of ROI. Specifically,
this research acknowledges that lead times have significant implications for cost
(Blackburn, 2012; De Treville et al., 2014; Whicker et al., 2009), but beyond this, it also
explores the strategic lead times’ implications for investment and revenue. The identified
implications of strategic lead times for the absolute measures of ROI further emphasize
the question of whether lead times should always be shortened. In other words, a relative
measure such as ROI goes beyond the cost perspective and increases the possibility to
compare two or more supply chain design options. For instance, in comparing two supply
chain design options, the costlier alternative could still be more profitable if the potential
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revenue would exceed these costs. Likewise, although the ability to offer a shorter D is
viewed as a competitive advantage, there are limits to the degree to which demand-driven
manufacturing companies should work on reducing their D. This dissertation’s findings
indicate that a shorter D might not always be more advantageous in terms of financial
performance. Clearly, the cost of reducing D will at a certain point exceed the financial
reward of increasing the revenue. This finding is perhaps not so surprising. Nonetheless,
the results illustrate the importance of understanding how strategic lead times have
implications for financial performance, and it might be worth questioning the belief that
all lead times should always be reduced. Sometimes, doing the opposite might even be
more financially rewarding. The findings on strategic lead times’ implications for ROI
increase the possibility to ask these questions, supporting managerial decision making.

Considering that strategic lead times are designed as a system, it is also possible to use
them to simulate a supply chain design. As such, the findings help in establishing and
illustrating the relations between supply chain design and business value in terms of ROI.
As encouraged by Stank er al. (2019), the research’s findings arguably help in
demystifying the relations between supply chain design and business value. Using this
nuanced understanding of strategic lead times’ implications for ROI, supply chain
operations managers can be more equipped to design their supply chains, understanding
how and why the supply chain design has implications for financial performance,
providing the ability to more explicitly judge its effectiveness, that is, whether they do
the right things, based on how the supply chain operations contribute to the manufacturing
companies’ financial performance.

The findings of this research thus provide information on the relations between
DDSCOMSs and how they can be combined to design and manage supply chains for
supply chain fit and effectiveness. This is illustrated in the DDSCOMS framework for
effectiveness (see Figure 6.3), which combines the information in Table 5.3 and Table
5.4, for instance. Here, decoupling thinking (the green pentagon) serves as the foundation
on which the DDSCOMSs are fixed in order to use the construct(s) of decoupling thinking
to which the respective DDSCOMSs have a strong relation (see Table 5.3 or Table 6.1).
The relative financial performance measure ROI then comprises the ‘core’, illustrating
that the ultimate goal of all for-profit demand-driven manufacturing companies is to
create business value (i.e., to generate money and earn profits; Goldratt and Cox, 2016;
Harrison and Horngren, 2008; Leon, 2016; Ptak and Smith, 2019). The core (i.e., ROI) is
also fixed to the decoupling thinking foundation using the risk-based and the variant-
based constructs. Figure 6.3 should thus be interpreted as follows: decoupling thinking
and its constructs (the foundation) can both be used to design supply chains and aid in
understanding the relation between the DDSCOMSs and the operational effects of
changing the supply chain design. Through decoupling thinking and its constructs, it is
then also possible to understand how the changes to the supply chain design will have
implications for ROI. Figure 6.3 is thus meant as an illustrative summary of the findings,
catering to the three challenges raised in Chapter 1, Section 1.2, as well as contributing
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to the knowledge on how demand-driven manufacturing companies can combine
DDSCOMSs for effectiveness.

For instance, the customization strategy has strong relations to the variant-based
constructs, as does ROI. In designing the supply chain using the customization strategy,
it is also possible to understand what implications this will have for financial
performance. For example, when designing the supply chain using the customization
strategy, if it is possible to reduce 4s so that it falls downstream of the CODP, then it
becomes a possible customization offering (i.e., Ap). This can have an obvious potential
for increasing revenue, if not cannibalizing excessively on other products offered by the
same demand-driven manufacturing company. However, the new customization offering
can also result in new item numbers, thus increasing the cost and investment in setting up
and maintaining the extra item numbers.

Thinking

Transparency

Figure 6.3. DDSCOMS framework for effectiveness

Similarly, if a new market segment is identified, where customers require shorter Ds,
the postponement strategy can be used to reposition the CODP so as to reduce D. Through
the risk-based constructs, it is then possible to understand their implications for financial
performance, where a shorter D could increase revenues, due to an increase in demand
and/or the possibility to charge premium prices. At the same time, if D is reduced by
simply repositioning the CODP downstream, the material at the main inventory point that
is related to the CODP will have gone through more value-adding activities, thus
increasing cost and investment.
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7 Conclusions

This chapter concludes the dissertation, starting by presenting the theoretical
contributions of this research. Thereafter, the managerial contributions are addressed,
discussing how managers can use the results, as well as the possible benefits of doing so.
The chapter ends by presenting the research limitations and proposing further research to
address them. The sequence in which the contributions, limitations and recommended
further research is presented resembles the order in which the areas are discussed in
Chapter 6, similar to the order of the four RQs from which the results are drawn. Hence,
the sequence should not be interpreted as a rating of their significance.

7.1 Theoretical contributions
This research makes several noteworthy contributions to the existing literature. The five
primary contributions are addressed below, following the order presented in Table 7.1.

Table 7.1. Summaries of theoretical contributions and order in which they are

addressed
RQ Heading Contribution title
1 7.1.1 Nuancing different types of drivers for engineering activities
land2 7.1.2 Nuancing customization and presenting a typology for displacement

1-4 7.1.3 DDSCOMS framework for effectiveness and decoupling theory
2and3 7.1.4 Combining DDSCOMSs for supply chain fit
4 7.1.5 Lead-time implications for financial performance

7.1.1 Nuancing different types of drivers for engineering activities

In answering RQ1, activities within NPD are separated into forecast-driven and customer-
order-driven types using the CODP construct, for instance. The result of this research
contributes to nuancing the types of engineering-related activities that demand-driven
manufacturing companies can perform based on customer orders. In applying the
engineering decoupling point framework (Gosling et al., 2017) on NPD processes in
demand-driven manufacturing companies, the research contributes by using the
framework in a new context, both substantiating and advancing decoupling thinking (see,
e.g., Dekkers, 2006; Rudberg and Wikner, 2004; Wikner and Rudberg, 2005a). The use
of the CODP construct in NPD also contributes to the more traditional marketing and
innovation literature, nuancing the difference between customer-driven and demand-
driven activities. Specifically, the research highlights the difference between performing
activities based on actual customer orders and those involving customers based on
forecasts to obtain market needs and test concepts, such as customer participation, co-
creation and co-innovation (see, e.g., Chang and Taylor, 2016; Eslami and Lakemond,
2016; O’Hern and Rindfleisch, 2010; Song et al., 2016).
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7.1.2 Nuancing customization and presenting a typology for displacement

The three dimensions of form, place and time (Debreu, 1987), in combination with the
CODP and the CADP constructs, were used in Study C to answer RQ1. The results of
this study help in refining the relation and the difference between standardization and
customization, as well as between variant and customization. As such, the results
contribute to the body of literature on customization, building on the works of Duray
(2002) and Kikeld (2019), among others.

Furthermore, in answering RQ2, the three dimensions and the CODP construct were
also used in developing a typology for displacement. This displacement typology
recognizes that an activity can either be postponed or preponed, offering the possibility
to reconcile the apparently conflicting views of the meaning of postponement, as well as
the operational benefits of employing the strategy. The typology thus builds on and
substantiates the body of literature on postponement, separating postponement into three
dimensions, as well as including its converse — preponement.

7.1.3 DDSCOMS framework for effectiveness and decoupling theory
To answer the four RQs and fulfil the purpose of this research, the intention has been to
develop a robust framework based on the constructs that operationalize the concept of
demand driven. This approach has made it possible to develop a robust framework for
how the DDSCOMSs can be combined for effectiveness (see Figure 6.3). In using
decoupling thinking as the foundation, the framework becomes robust and not dependent
on any specific DDSCOMS. In other words, the framework is insensitive to the chosen
DDSCOMSs and can be expanded by including other DDSCOMSs, constructs or
financial performance measures in the future. The framework contributes to the literature
by proving the relations between DDSCOMSs and financial performance in terms of ROIL.
In identifying and establishing these relations, the research also establishes the
relations among the different streams of literature, including decoupling thinking,
DDSCOMSs, supply chain fit and management accounting, among others. Overall, the
research substantiates the body of literature on decoupling thinking (see, e.g., Giesberts
and van der Tang, 1992; Hoekstra and Romme, 1992; Olhager, 2003; Sharman, 1984;
Wikner, 2014b, 2018) by relating it to other bodies of literature and using them to build
theory, thereby contributing towards establishing decoupling thinking as a theory.

7.1.4 Combining DDSCOMSs for supply chain fit

In answering RQ1 and RQ2, by analyzing the strategies that can be used for establishing
supply chain fit, the research results also contribute to the growing body of literature on
supply chain fit (see, e.g., Fisher, 1997; Gligor, 2017; Lee, 2002; Randall et al., 2003;
Sabri, 2019; Stock et al., 1998; Wagner et al., 2012).

First, as highlighted by Sabri (2019), the vast majority of contemporary supply chain
fit publications employs quantitative approaches, such as a survey-based approach (see,
e.g., Flynn et al., 2010; Gligor, 2016, 2017; Qi et al., 2017; Qi et al., 2011; Rojo et al.,
2016; Wagner ef al., 2012). Moreover, the supply chain fit literature depends mainly on
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theory-testing studies rather than theory-developing studies, which probably hinders the
theory generation of what is considered a relatively new body of literature (Sabri, 2019).
The use of a theory-building analytical conceptual approach thus complements and
substantiates the vast majority of supply chain fit research, contributing to the
development of the theory.

Second, the structured literature review that was conducted to establish the relations
between the DDSCOMSs and the constructs of demand driven offers a unique and
extensive summary of both the DDSCOMSs themselves and the publications on them. As
such, the research results make another contribution by not only summarizing but also
refining the literature on each DDSCOMS by presenting the relations between these
strategies.

Third, contemporary research (e.g., Chang et al., 2015) has shown the importance of
incorporating supply chain strategies into strategy models and frameworks. Gligor (2017)
even proposes that further research can expand the Fisher (1997) model on supply chain
fit by integrating other strategies, such as agility (i.e., part of leagility) and visibility (i.e.,
transparency). This research contributes to this by extending the literature on supply chain
fit, including the work of Fisher (1997), presenting the relations between the five
DDSCOMSs and how they can be combined.

7.1.5 Lead-time implications for financial performance

The answer to RQ4 contributes to the long stream of publications on the relation between
lead time and financial performance (see, e.g., Blackburn, 2012; De Treville et al., 2014;
Droge et al., 2004; Heydari et al., 2016; Jayaram et al., 1999; Stalk and Hout, 1990a,
1990b; Stank et al., 2019; Vickery et al., 1995; Whicker et al., 2009; Wouters, 1991).
Previous studies have mainly approached this problem using a quantitative approach,
focusing on the questions of whether lead time has implications for financial performance
and how strong the implications are, bypassing the question of Zow these implications are
manifested in practice. Similarly, studies on supply chain fit have concluded that it has
implications for financial performance (e.g., ROA), also elaborating on how strong these
implications are (Gligor, 2016, 2017; Wagner et al., 2012). Additionally, most studies
(see, e.g., Blackburn, 2012; De Treville et al., 2014) have focused on the lead times’
implications for cost, as well as the idea that lead times by default should be reduced.
This research thus sets itself apart from these studies. Using a qualitative approach and
the strategic lead times, this research has focused on the question of zow the strategic lead
times’ implications for ROI are manifested. In presenting answers to the ‘how question’,
the findings contribute to the body of literature on supply chain fit, as well as that on the
relation between lead time and financial performance, presenting the implications of
strategic lead times for ROI. Furthermore, the research results acknowledge that
extending rather than reducing lead times can sometimes be more financially rewarding.
Nonetheless, the results support previous research findings that the length of and the
variation in lead times have implications for financial performance (see, e.g., Christensen
et al., 2007; Handfield and Pannesi, 1992; Jayaram et al., 1999) and that the implications’
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strengths can differ and even be considered direct or indirect (transitive). The research
results thus contribute to demystifying the relation between supply chain design and
financial performance, as advocated by Stank et al. (2019).

7.2 Managerial contributions

Practitioners in demand-driven manufacturing companies can also benefit from the results
of this research. The four primary contributions are presented below, following the order
listed in Table 7.2.

Table 7.2. Summaries of managerial contributions and order in which they are

addressed
RQ Heading Contribution title
1 7.2.1 Increased understanding of the concept of demand driven
2 7.2.2 Analyzing operational implications of displacement options
2and3 7.2.3 Understanding DDSCOMSs and a process for maintaining supply chain fit
4 7.2.4 Demystifying lead times’ implications for ROI

7.2.1 Increased understanding of the concept of demand driven

In terms of RQ1 and the analysis of the concept of demand driven, this result can increase
managers’ understanding of what activities are performed by demand-driven
manufacturing companies based on customer orders. Specifically, this research extends
the discussion from production-related activities to engineering-related ones. For
example, the applied engineering decoupling point framework (see Figure 5.1) and the
proposed structured NPD process portfolio (see Figure 4.1) can be used by practitioners
and stakeholders to visualize and reflect more deeply on the configuration of NPD
processes and the relation between the business-level objectives and customer
involvement in NPD. This is pointed out in the statement by R18, where the engineering
decoupling point framework ‘could be a good way of making people think at the very
early stages, where strategically, do we want to engage customers?’

7.2.2 Analyzing operational implications of displacement options

In answering RQ2, the relation between the customization strategy and the CODP and the
CADRP constructs has been researched. The results of this analysis contribute to increasing
the understanding of what customization is and how standard variants can be offered as
customizations using the postponement strategy, for example. Specifically, using the
CODP and the CADP constructs, the research results help in nuancing the difference
between standardization and customization, as well as between variants and
customizations. Combined with the time-phased BOM tool, the initial state can be
illustrated and the operational implications of displacing the CODP and/or the CADP can
be analyzed (see, e.g., Figure 6.1).

98



7.2.3 Understanding DDSCOMSs and a process for maintaining supply chain fit
Answering RQ2 and RQ3 has established the relations between the DDSCOMSs and
decoupling thinking and the transitive relations between the DDSCOMSs. These relations
can increase managers’ understanding of the strengths of each strategy, as well as how
the strategies can be combined. The proposed DDSCOMS process for maintaining supply
chain fit operationalizes this knowledge and can be used by supply chain operations
managers in demand-driven manufacturing companies to design and manage their supply
chain operations. The cyclic process contributes by specifically stressing the dynamic
aspects of supply chain fit, that is, as the prerequisites change, so should the design of
supply chain operations. This is emphasized in the process of carefully positioning and
repositioning the strategic decoupling points to maintain competitiveness, consequently
contributing to using the supply chain operations effectively. The four phases also reduce
the overwhelming effort of applying the five DDSCOMSs simultaneously, instead
emphasizing the strategy that is particularly suited for each phase, thus attending to the
usability of the process.

7.2.4 Demystifying lead times’ implications for RO/

The results of RQ4 provide supply chain operations managers with insights that can help
them better understand the relations between the supply chain operations’ design and
financial performance. This is done by presenting illustrative examples of strategic lead
times’ implications for the absolute measures of ROI (see Paper 7). The research also
stresses important aspects of these implications, that is, both the length of and the
variation in lead times have implications for ROI, and these implications differ in strength
and can be direct or even indirect (transitive). Furthermore, the constructs of demand
driven and their implications for ROI allow themselves to be operationalized using a time-
phased BOM tool, for instance. This visual aid has proven useful in analyzing different
supply chain design options from a financial performance perspective. For instance, R8
expresses these benefits in the following words: The relation between “cost for lead
time” and “change in lead time” has been highlighted and exemplified for some of our
products, which has led to a correction of the strategic focus where we in a better way
have managed to justify where we are going and why’. In other words, this research
establishes and highlights the relations between the constructs of decoupling thinking,
DDSCOMSs and their implications for ROI in the context of demand-driven
manufacturing companies. As such, the research highlights how tools within decoupling
thinking can be complemented with the understanding of how supply chains can be
designed and operated for generating profits by establishing and maintaining supply chain
fit. Here, decoupling thinking equips managers with the ability to analyze the financial
implications of a potential change to the supply chain design, as advocated by Stank et
al. (2019).

99



7.3 Limitations and further research

While this research makes important contributions to literature and practice, it has
limitations and thus opportunities for further research. Some of them are addressed in the
following subsections, based on the order presented in Table 7.3.

Table 7.3. Summaries of limitations and further research and order in which they are

addressed
RQ Heading Contribution title
1 7.3.1 Internal and external types of forecast-based drivers in engineering
land2 7.3.2 Establishing decoupling thinking as a theory
1-4 7.3.3 Expanding the DDSCOMS framework for effectiveness
2 7.3.4 Benefits of using the displacement typology
2and3 7.3.5 Improving the DDSCOMS process for maintaining supply chain fit
4 7.3.6 Augmenting lead times’ implications for ROI

7.3.1 Internal and external types of forecast-based drivers in engineering

In answering RQ1, the concept of demand driven was investigated in the NPD context,
using the CODP construct. In separating NPD activities into forecast-driven and
customer-order-driven types, interesting avenues for further research were identified. The
underlying driver for initiating a production-related activity is usually to stock or restock
an inventory (forecast driven) or fulfil an actual customer request (customer-order
driven). For customer-order-driven NPD and engineering-related activities, the
underlying driver is also a request by an actual customer. However, the findings present
several types of drivers for initiating NPD and engineering-related activities based on
forecast, ranging from components being updated by suppliers, where the BOMs have to
be updated with new item numbers, to advances in technology that offer the opportunity
to produce new innovative products. Further research can follow up on these internal and
external forecast-based drivers, for instance, by discussing suppliers’ and customers’
roles in NPD (see, e.g., Eslami and Lakemond, 2016).

7.3.2 Establishing decoupling thinking as a theory

In answering RQ1, decoupling thinking was found useful for operationalizing the concept
of demand driven. Answering RQ2 revealed that decoupling thinking or parts of it had
even been framed as theories, such as decoupling theory (Wikner, 2014a), CODP theory
(Cannas et al., 2018) and flow theory (Wikner, 2018). This research acknowledges that
decoupling thinking possesses all the elementary elements of a theory. However, due to
some relatively new constructs (e.g., USIDP and DSIDP) that have not undergone a
satisfactory number of description, explanation and testing cycles, it still has to be
considered a pre-theory, based on Merriam’s (2009) view on theory. Further work could
thus continue to establish decoupling thinking as a theory by the iterative cycle of
describing, explaining and testing the constructs, propositions, logic and boundary
conditions of decoupling thinking.
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7.3.3 Expanding the DDSCOMS framework for effectiveness

In answering the four RQs and fulfilling the research purpose, the DDSCOMS framework
for effectiveness was developed. As previously stated, this framework contributes to the
literature by proving the relations between DDSCOMSs and financial performance in
terms of ROI, using the constructs found within decoupling thinking. However, in
answering RQ2 and RQ3, the focus was on the constructs that were considered to have
strong relations to the selected DDSCOMSs, excluding Eus and /. Similarly, in answering
RQ4, the focus was on the physical material flow; as such, the information-based
constructs (i.e., DIDP, USIDP and DSIDP) were not addressed. Hence, the DDSCOMS
framework presents the transitive relations between the DDSCOMSs and ROI, using the
risk-based and the variant-based constructs. However, the relations between the
DDSCOMSs and the control-based constructs, as well as between ROI and the
information-based constructs, are left for further research. The framework could also be
expanded by including other constructs, DDSCOMSs and/or financial performance
measures in the future.

7.3.4 Benefits of using the displacement typology

When answering RQ?2, it was found that the literature on postponement offered mixed
answers to the relations between postponement and the risk-based and the variant-based
constructs of decoupling thinking. To reconcile these conflicting findings, a displacement
typology was developed using analytical conceptual research, that is, in a logical way
using the existing literature on postponement and decoupling thinking. Although the
typology is illustrated using secondary empirical data, the practical use of the typology is
not fully recognized. Using either primary or secondary data, the typology for
displacement could be applied to and compared with other typologies (e.g., Forza et al.,
2008) or representations of postponement (Alderson, 1950; Lee, 1998; Yang and Burns,
2003), for instance. From such comparison(s), the operational benefits of using the
typology to compare the displacement of different supply chain operation activities can
be better understood.

7.3.5 Improving the DDSCOMS process for maintaining supply chain fit

In answering RQ2 and RQ3, the DDSCOMS process for maintaining supply chain fit was
proposed. This process presents an avenue for further research. First, the process stems
only from using analytical conceptual research. Hence, the operational benefits of the
process could be empirically tested, such as by investigating the application in practice
and possibly supplementing it with procedures to support its practical use. One way is to
apply the process in one or several demand-driven manufacturing companies, using a case
study approach. Second, the process could be extended, including other DDSCOMSs.
Third, this research only includes a subset of the constructs of decoupling thinking
presented in the literature (see, e.g., Noroozi and Wikner, 2016; Wikner, 2014a, 2018 for
other constructs). Hence, more constructs of decoupling thinking could be added to the
already established relations, where the relations between the two control-based
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constructs and the DDSCOMSs should also be researched. In fact, the approach of using
transitive relations through the constructs of decoupling thinking facilitates the ability to
include additional constructs, as well as DDSCOMSs.

7.3.6 Augmenting lead times’ implications for RO/

Finally, the answer to RQ4 presents strategic lead times’ implications for the absolute
measures of financial performance. These implications are by no means exhaustive, and
it is acknowledged that other implications and strategic lead times exist. For example, in
terms of controllability, it would be interesting to complement the relations and include
the downstream external lead time (Eps). Just as Eus relates to the purchased material and
the supplier in many instances, Eps should relate to customers and third-party actors in
charge of distributing the products (movement) to the customers. As such, facing the
customers, Eps might have direct or indirect implications for revenue, for instance. Other
studies could address strategic lead times’ implications for broader performance
measures, such as resilience and sustainability. In fact, during the second focus group
session in Study D, R1 and R13 briefly discussed the implications of strategic lead times
for non-financial performance measures, such as environmental sustainability. Additional
qualitative studies can expand on the implications identified in this research and
complement them by including more constructs, such as Eps, as well as the information-
based constructs (DIDP, USIDP and DSIDP). Furthermore, despite the possibility of
operationalizing strategic lead times’ implications for ROI through a time-phased BOM
tool, the findings could be augmented with a method or a procedure to support the
practical use of the results.
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Appendix 1. Workshops and steering group meetings in KOPtimera
Workshop series and steering group meetings in KOPtimera

Activity Date Theme of the WS/SGM/FC Relation to the dissertation

SGM1 2014-01-29  Administrative details, outlining SGMs N/A
for 2014

SGM2 2014-03-13 Expectations for and arrangement of ~ Establish initial contacts with the
projects companies and their representatives

Wws1 2014-05-13/14 Introduction to key performance Contextual understanding
indicators (KPIs) and tour of
TelecomCo

SGM3 2014-06-10  Follow-up and planning onwards N/A

Ws2 2014-09-16/17 Presentation of preliminary findings Validation of empirical data and
from LuminaireCo’s NPD processes discussion of the companies’ NPD
and discussion on NPD processes used in Study A

SGM4 2014-10-22 Discussion on companies’ assighment Preparation for data collection on the
on NPD companies’ NPD processes used in

Study A

Wws3 2014-11-26/27 Review of companies’ NPD processes  Empirical data on the companies’
and examples of products. Tour of products and NPD processes used in
TurbineCo Study A

SGM5 2015-01-28 Follow-up and preparation for WS4 N/A
ws4 2015-03-24/25 Discussion on theory of constraints N/A

SGM6 2015-04-22 Preparation for WS5 on leagility Preparation for Study B

WS5 2015-05-19/20 Discussions on leagility and tour of Contextual understanding of leagility
PumpCo used in Study B

SGM7  2015-06-17 Follow-up and preparation for WS6 N/A

WS6 + 2015-09-22/23 Discussion on the companies’ Empirical data and contextual

SGM8 assignments on leagility understanding of leagility

wWs7 2015-12-02/03 Presentations of companies’ own Contextual understanding and

assignments, tour of TelecomCo and  preparation for Study D
presentation of conceptual framework
on strategic lead times’ implications
for return on investment
SGM9 2016-01-27 Follow-up and preparation for WS8 N/A
Ws8 2016-03-09/10 LuminaireCo’s presentation of its lead Validation of empirical data in Study D,
times project, tour of LuminaireCo and contextual understanding of lead time
discussion of preliminary findings from and financial performance
Study D
SGM10 2016-04-12 Follow-up and preparation for WS9 N/A
WSs9 2016-05-17/18 TurbineCo’s presentation of its supply Contextual understanding
chain strategy and all companies’
presentation of their assignments
SGM11 2016-06-15 Follow-up and preparation for WS10  N/A
SGM12 2016-09-15 Follow-up and preparation for WS10  N/A
and the FC
WS10 2016-10-18  Discussion of the role of meetings and N/A
effective meetings, as well as
preparation for the FC
FC+ 2016-11-15/16 Dissemination of the results of Summary of data and findings from
SGM13 KOPtimera Study A, Study B and Study D
Notes: Workshop (WS), Steering group meeting (SGM), Final conference (FC), New product development
(NPD)
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Participants during the Workshops in KOPtimera
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Participants during the Steering Group Meetings in KOPtimera
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Appendix 2. Interview protocol used in Study D
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Glossary of key terms, acronyms and
abbreviations

This glossary contains a list of definitions of some key terms, as well as a list of some

key abbreviations and acronyms used in the main text of this dissertation.

Definitions of some key terms used in the main text

Adapt lead time — demand-based (4p) — The lead time downstream from the point
where the delivery-unique offering is made (adapted from Wikner, 2014a, p. 186;
2018, p. 443)

Adapt lead time — supply-based (A4s) — The lead time downstream from the point
where it is possible to make variants (adapted from Wikner, 2014a, p. 186; 2018, p.
443)

Bill of materials (BOM) — ‘A listing of all the subassemblies, intermediates, parts,
and raw materials that go into a parent assembly showing the quantity of each
required to make an assembly’ (APICS Dictionary, 2013, p. 15)

Constructs — Definitions of terms or variables, which by their very nature cannot be
observed directly. Constructs are thus conceptual in nature and used to explain
phenomena (based on Bacharach, 1989, p. 500; Wacker, 1998, p. 363)

Constructs of decoupling thinking — Constructs that comprise and are defined in
decoupling thinking

Constructs of demand driven — Constructs found within decoupling thinking that
operationalize the concept of demand driven

Customer adaptation decoupling point (CADP) — Separates decisions about
differentiating flow based on standardization for a market of different customers
from adaptation to actual customer orders (adapted from Wikner, 2014a, p. 196)
Customer order decoupling point (CODP) — Separates decisions about initiating
flow based on speculation for future customer orders from commitment to actual
customer orders (adapted from Wikner, 2014a, p. 194)

Customer-order driven — The ability to act on commitment to actual customer
orders, where at least parts of the production and movement of material and
information are initiated, that is, driven by actual customer orders, providing the
ability to adapt the offerings based on actual customer orders

Customization — A strategy that is used to accommodate customer demand for
adapted and unique products, by building, fitting or altering according to customer
specifications (based on Merriam-Webster Dictionary, 2020d)

Customize — “To build, fit, or alter according to individual specifications’
(Merriam-Webster Dictionary, 2020d)

Decoupling thinking — A management philosophy based on a holistic and
integrated approach to flow discontinuities, focusing on creating effective flows
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using strategic lead times and positioning of strategic decoupling points (adapted
from Wikner, 2018, p. 445)

Delivery lead time (D) — The time from the receipt of a customer order to the time
when the customer requested the delivery of the product (adapted from APICS
Dictionary, 2013, p. 44; Wikner, 2018, p. 443)

Demand driven — The ability to act and adapt to customer needs

Demand-driven supply chain operations management strategy (DDSCOMS) —
A strategy that can be used by demand-driven manufacturing companies to
organization, plan and control the controllable part of the supply chain, while taking
into consideration the uncontrollable part, to support the company’s ability to act
and adapt to customer needs.

Demand information decoupling point (DIDP) — The upstream point from where
demand information is constrained (adapted from Wikner, 2014a, p. 204; 2018, p.
452)

Displacement — A collective term for preponement and postponement, that is,
repositioning of transformation activities to an earlier or a later point in time (see
preponement and postponement)

Downstream supply information decoupling point (DSIDP) — The point from
where supply information is constrained downstream (adapted from Wikner, 2014a,
p. 205; 2018, p. 452)

Effective (or effectiveness) — Referring to doing the right things (based on Drucker,
2007), the word can be used in relative (more or less effective) or absolute terms
(effective or ineffective)

External lead time upstream (Eys) — The upstream part of the supply system
beyond an actor’s control (adapted from Wikner, 2018, p. 443)

Internal lead time (/) — The part of the supply system that is controllable by an
actor (adapted from Wikner, 2014a, p. 186; 2018, p. 443)

Lead time — “A span of time required to perform a process’ (or series of operations;
APICS Dictionary, 2013, p. 90)

Leagility — A strategy combining the two strategies, lean and agile, within a total
supply chain, where the CODP is positioned to best suit the need for responding to a
volatile demand downstream yet providing level scheduling upstream (adapted from
Agarwal et al., 2006; Mason-Jones et al., 2000a; Naylor et al., 1999)

New product development (NPD) — A process in which ideas are developed into
viable new products or extensions to existing products or product ranges (adapted
from Law, 2016)

Operationalize — Make something clearly distinguishable, measurable and
understandable so that it can be used in practice (based on Merriam-Webster
Dictionary, 2020a; Wikipedia Encyclopedia, 2020)

Operations management (OM) — ‘The activity of managing the resources which
produce and deliver products and services’ (Slack et al., 2010, p. 4)
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Postponement — A strategy aimed at reducing demand-related risk by delaying
transformation activities to a later point in time when better decision support can be
attained (based on Van Hoek, 2001; Yang et al., 2005)

Preponement — Repositioning of transformation activities to an earlier point in
time. In this research, preponement is regarded as postponement’s converse or
antonym

Segmentation — A strategy in which the total market is disaggregated into
submarkets or segments that share some measurable characteristics based on
demographics, psychographics, lifestyles, geography, benefits and so forth (adapted
from APICS Dictionary, 2013, p. 101)

Strategic decoupling point — ‘DPs [decoupling points] that play a role of critical
importance to the interface of the supply system and its context’ (Wikner and
Johansson, 2015, p. 220)

Strategic lead times — Lead times that are of particular importance from either a
demand or a supply perspective and based on the boundary of the system (based on
Wikner, 2014a, 2018)

Strategy — A careful plan of action(s) to achieve an objective (based on Merriam-
Webster Dictionary, 2020b; Vitasek, 2013, p. 184)

Supply chain — ‘A set of three or more entities (organizations or individuals)
directly involved in the upstream and downstream flows of products, services,
finances, and/or information from a source to a customer’ (Mentzer et al., 2001, p.
4)

Supply chain fit — Strategic consistencies among the characteristics of a product
and its demand, with the supply chain used for supplying the customer(s) with that
product (based on Fisher, 1997; Wagner et al., 2012)

Supply chain management (SCM) — ‘The systemic, 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)

Supply chain operations management (SCOM) — The organization, planning and
control of the controllable part of the supply chain by also considering the
uncontrollable part.

System lead time (S) — The cumulative lead time of the complete supply system
(adapted from Wikner, 2018, p. 443)

Transitive relation — If A has direct implications for B, and if B has direct
implications for C, then through transitivity, A has indirect implications for C
through B (adapted from Merriam-Webster Dictionary, 2020¢)

Transparency — A strategy that accommodates informed decisions and improves
decision making by advocating the need for sharing high-quality information that
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describes various factors of demand and supply throughout the supply chain
(adapted from Williams et al., 2013, p. 545)

Upstream supply information decoupling point (USIDP) — The point from where
supply information is constrained upstream (adapted from Wikner, 2014a, p. 205;
2018, p. 452)

Work in process (WIP) — A good or goods in various stages of completion
throughout the plant, including all material from raw material that has been released
for initial processing up to completely processed material awaiting final inspection
and acceptance as finished goods inventory’ (APICS Dictionary, 2013, p. 190)
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Abbreviations and acronyms used for some key terms

Ap

As
BOM
BOMs
CADP
CM
CODP
D
DDSCOMS
DIDP
DSIDP
ED
Eus

I

N/A
NPD
Rx
ROI
RQ

S

SCM
SCOM
UcCDP
USIDP
WIP

Adapt lead time — demand-based

Adapt lead time — supply-based

Bill of materials (singular)

Bills of materials (plural)

Customer adaptation decoupling point
Conceptual model

Customer order decoupling point

Delivery lead time

Demand-driven supply chain operations management strategy
Demand information decoupling point
Downstream supply information decoupling point
Empirical data

External lead time upstream

Internal lead time

Not applicable or not available

New product development

Respondent number x (e.g., respondent 10 = R10)
Return on investment

Research question

System lead time

Supply chain management

Supply chain operations management

Upstream controllability decoupling point
Upstream supply information decoupling point
Work in process
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