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Abstract

This research integrates insights from the domipagbods focused literature on mass
customization with the increased importance ofdbevice industry by fulfilling the need for
a more systematic approach in the analysis of roastomization in a service setting. Over
the last few years, limited research is conductedhass customization applied to the service
industry. We present a revised framework basedhemvrk of Bask, Lipponen, Rajahonka &
Tinnila (2011), which allows for measuring mass tooszation on service offerings.
Modularity and mass customization are presentedidependent variables, based on an in-
depth literature analysis and a case study analysis

Results of this study show that this framework ugable for the service industry setting.
Different service offerings, being a service pracas a bank, Software as a Service (SaaS)
and the configuration of cars (Citroén DS-serigg)szaled successfully along the developed
revised 5x5 framework. By re-scaling the framewofkBask et al. (2011), this research
diminishes the existing research gap of mass custahservices, since the framework is no
longer based solely on qualitative assumptions d&ab on quantitative variables. For
managers this framework is a rather helpful toolei@mluate the strategic use of mass
customization in offering their services to custosneand gives them great insights in the
mass customization capability of their organization

This research has a limited scope, since is focasBson the service offerings perspective

and the results are based on three case studiese Fasearch should therefore concentrate
on the validation of the results we found for tbeised framework, by expanding the sample
of service offerings.

Keywords

customer co-design, mass customization, mass cusdnservices, modularity, service
industry, service offering
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1. INTRODUCTION

This chapter introduces the reader to the basicmiaology and concept of mass
customization. A problem description and purposzice is provided, and the main scope of
this research is translated into different reseagqelestions.

1.1 Background

The adage of Henry Ford does no longer apply angm®emember his famous statement:
“you can have any color car you want as long ashitteK which is related to the start of the
industrialization era in the twentieth century whdanry Ford and others transformed the
system of craftsmanship into the system of masslymtoon by a new way of producing
goods. It was characterized by the smooth-runniog fand operational efficiency of the
assembly line, specialized machinery and workekstag/hich creates great economies of
scale through standardized cars (B. J. Pine, 19@@lay however, this is no longer applicable
to the automobile industry. Pine (1993, p. 7) idtrces us to a “new frontier in business
competition. In this frontier, a wealth of varieand customization is available to consumers
and businesses through the flexibility and respamsgss of companies practicing this new
system of management.”

This new frontier is mass customization“Within the manufacturing world, mass
customization is about producing highly configudducts with the efficiency of a mass-
produced product” (Gardner, 2009, p. 3). Mass custation creates opportunities for
organizations when they are able to produce affdedand reliable output (supply) which
corresponds to the increasing demand for custonpreducts of consumers that exactly fits
to their specific needs (Papathanassiou, 2004} t€Ehdency to increased individualization of
demand results in a growing number of product Wamna, supported by flexible and agile
production systems according to Piller and Kumanga).

Hence, mass customization creates both benefitsciistomers and organizations. The
possibility of creating modular components resuttglexibility and variety for customers.
Mass customization therefore can be characteriged@oduction system with a high degree
of customer interaction. The need for this is sumed by McCarthy (2004) who gives five
competitive factors that determines why a massoouigation strategy should be adopted by
an organization:

1. Customers and their expectations have shifted &idmoad base of uniformity and
sameness to a network of niche and heterogeneakgimaquirements;

2. Fashions and customer preferences shift literalgrmight, and product life cycles
have become significantly shorter;

3. Assemble to order and the construction of prodaittifies are strategies that offer
options and differentiation, whilst maintaining fmemance in terms of cost, quality
and delivery;

4. Understanding and satisfying specific customer etgi®ns enables a company to
achieve a better strategic fit with customers’ kbagn needs;

5. The ability to forecast and understand market dppdtres is increased from the
improved and frequent communication with customers.
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These five factors explain that customer interact®oadvantageous for organizations, since
they collect information which improves the knowdedbase of the organization (Pine I,
Peppers, & Rogers, 1995).

Because mass customization has its origin in theufaaturing domain (producers creating
and selling tangible goods), this domain dominaties research landscape on mass
customization. Piller and Tseng (2010) mention #ughe existence ofrasearch gapn the
existing base of literature on mass customization the service industry. This is also
described by the above-mentioned five competitactdrs, where the word ‘product’ is used
frequently and the word ‘service’ is completely as However, adopting a mass
customization strategy could be also highly reléfanorganizations in the service industry,
according to Piller and Tseng (2010). Other autlatss mention this need:

* The importance of the service industry is incregsner the years. The world has
become a service economy, in which the contributbthe service industry to the
economy is larger than the manufacturing indusietters & Marucheck, 2007).
Based on the idea that virtually all economies @n@ducing and exchanging more
services than goods, increased attention is giverresearch that explains the
distinguishing characteristics of services relatisemanufactured goods (Vargo &
Lusch, 2008).

 Research (De Koning, Does, & Bisgaard, 2008) shdtived it makes sense for
competing organizations in the service industrintprove their operational efficiency
and effectiveness. This includes for instance ¢ualmprovement, cycle time
reduction, productivity improvement, waste reduttiand the elimination of rework
(De Koning, et al., 2008). Adopting a mass cust@atn Strategy can be seen as a
specific method for these improvements in the serwndustry. Also Piller (2004)
described the value of this flexible manufacturieghnology for efficient production
of products with a high grade of variety.

» Service organizations need to eliminate their dpmral inefficiencies to avoid
competitive disadvantages and to stay in busirdes$/iast, 2006).

Mass customization is presented by this researcla aseans to achieve a competitive

advantage for service organizations. Contributmghe research gap of mass customization
for services, this research presents a framewodt tombines modularity and mass

customization for the service industry. Next, wegant a specific section on the research
scope (1.2), we formulate the research questior® @nd the research purpose (1.4). In
section 1.5 we elaborate on the context-specieasch definitions, whereas in section 1.6
the research design is defined.

1.2Research scope

Mass customization is often presented as a pramfuctiethod that is cost minimizing in
combination with a high grade of customization ifatividual customers. According to Pine
(1993) the best way of creating a wide range irdped or service variances is producing
modular components. Customization and modularinati@refore seem to be closely related
to each other. In this thesis we use the framewdenkeloped by Bask et al., (2011) which
relates modularity and customization and showsdifferent stages of both variables. This
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research explores their framework, and fulfills tieed of an empirical-based framework that
measures both modularity and customization fosdrgice industry.

The framework is useful for service organizationd andividual services considering that it is
a critical measurement tool for the level of efitily meeting the diversity of customer

requests. Salvador, de Holan and Piller (2009)inorthis usefulness by emphasizing that an
organization should not only adopt mass custonumatais a strategy for the efficient

utilization of its operations, but rather the symohzation of all its organizational aspects
along its customers’ needs.

1.3Research questions

In order to explore the framework of Bask et aD12) for mass customization in the service
industry and elaborate on it, the main researclstoqureis formulated as following:

= How can mass customization be analyzed in thecemdustry?

As stated above, the main question does not givanawer on how service organizations can
adopt mass customization, but to what extent tbag)(apply mass customization.

This research question raises three sub-questions:

1) What are the main challenges for the successfulcappn of mass customization at
service organizations?

In order to define the challenges of mass custdiizdor service organizations, the
literature is reviewed. This review will give arsight on the most important obstacles
of mass customization for service organizationgeneral.

2) What is an effective framework to analyze the degoé mass customization for
service organizations?

From the literature, the framework of Bask et &011) is elaborated in order to
exploit the value of mass customization for senfioas. This framework enables us
to rate individual mass customized services on degree of modularity and
customization.

3) What is the result of implementing this revisedfeavork?

Case study analysis will be conducted to demorestheit the presented framework is
applicable for individual firms in the service irglty. This research is limited to the
implications of mass customization for the orgatwa itself. Development of this
framework gives service firms in general the pabsibto respond to individual
customer needs.

1.4Research purpose
Because customers demand services that meet theieasingly diverse needsiass

customizationhas been proposed as a solution to this challeHgesKala, Paloheimo, &
Tiilhonen, 2005). This research concludes on thecessful implementation of mass
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customization at service organizations by presgnéin evaluation framework that guides
these organizations in the right direction, whettiezir service offering matches customer
needs (being heterogeneous) with modular, custahseevice offerings at mass production
efficiency.

Next to this purpose, the developed framework canubed for future research on the
relatively unexplored field of service mass custmation, as indicated by Piller and Tseng
(2010).

1.5Research definitions

Because of the focus on services (rather than gteflwe present this relatively big section
on the main research definitions. It gives greaigint into the differences between the
service and manufacturing industry, and showsrtigortance of a well defined definition of
the word service(s) Besides that, we give a description about custerbeing the most
essential driver in service management.

1.5.1 Service organizations versus manufacturing organizans

De Mast (2006) describes three important differenoetween a manufacturing and service
organization:

(1) Products in manufacturing organizations are highhgible services and especially
the service delivery process are less so;

(2) Related to this, production flows a@ransparentin manufacturing and less transparent
in services. The same holds for problems and itegijies;

(3) Finally, the customer is much less involved in tpheduction process in the
manufacturing domain than in services. Tieractionwith the customer determines
the quality of the service.

These differences between service and manufactuwnggnizations causes us to spend
attention to the discussion about hoangibility, transparencyand interaction should be
measured. Despite of these differences, it stilai@s unclear how actually a service could be
defined. As presented above, it is almost evidéat service organizations are mainly
producing intangible products and have more intemacwith its customers relative to
manufacturing organizations that are producing ildasproducts and have less customer
contact (Reid, Luxton, & Mavondo, 2005). Howevéristdoes not alter the fact that some
services can be seen as a product (e.g., a goodugqed by service organizations (e.g., a
credit card provided by a bank). This shows tha difficult to apply the above mentioned
differences. How can these differences in termigplbe explained? For answering that
guestion, better understanding of the word ‘sefgicés required.

1.5.2 Service(s)

The most obvious explanation is that there are pexspectives distinguished for the word
service(s). On the one hand services can be sepnodscts that includes both tangible
goods and intangible services as units of outpatg¥ and Lusch (2004) call this the goods-
dominant (G-D) logic. On the other hand servicedéscribed as @rocess which is the
service-dominant (S-D) logic (Vargo & Lusch, 2004).
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“The essence of G-D logic is that economic exchaagandamentally concerned with units
of output that are embedded with value during trenufacturing process. G-D logic uses
principles developed to manage goods productionnfanaging services production and
delivery” (Vargo & Lusch, 2008, p. 255). This exipkathe difference between the G-D logic
and the S-D logic, since the first “sees servicesumits of output, and the S-D logic sees
services as a process — the application of compesefknowledge and skills) for the benefit
of another party” (Vargo & Lusch, 2008, p. 256).idts in line with the definition of Kotler
(1988, p. 477), who defined a service as “any agesformance that one party can offer to
another that is essentially intangible and doesemsailt in the ownership of anything.”

For this research, the definition of a servicealkenh from the S-D logic mindset that sees
service as a process which “the locus of value creation moves frone tbroducer to a
collaborative process of co-creation between paErf{argo & Lusch, 2008, p. 256). The S-D
logic is identified as an appropriate philosophimalndation for the development of service
science (Maglio, Vargo, Caswell, & Spohrer, 2009)d ausing it as an organizational
framework gives evidence for service organizatidresng service-providers. Therefore,
serviceis defined as “the application of specialized cetepces (knowledge and skills),
through deeds, processes, and performances fopehefit of another entity or the entity
itself” (Lusch & Vargo, 2006, p. 283).

Hence, customer value in services is created byhallnvolved parties through intangible,
dynamic resources that are capable of creatingevidtough collaboration. “In S-D logic,
goods are still important; however, service is sapknate” (Vargo & Lusch, 2008, p. 256).
This means that customer orientation should béernheart of any organization in the service
industry. The characteristics of service manageneemphasizes this statement in the next
section.

1.5.3 Service management

Gummesson (1994, p. 78) describes service managdiypgmesenting the service paradigm,
being “an interest in the customer and the cust@nigtieraction with the provider’'s personnel
in delivering the service and creating value.” Tustomer is an important actor, since “the
customer is a partner and value creation is a bal&#etween human input and technology,
between cost and revenue, and between customeziyeta@uality and productivity. Process
thinking is in the core of service delivery” (Gumssen, 1994, p. 78).

Gronroos (1994, p. 5) describes service manageragntmore a perspective than one
discipline or one coherent area of its own. It [geaspective that gives firms that face service
competition, i.e. that have to understand and marsggvice elements in their customer
relationships in order to achieve a sustainable patitive advantage, more or less similar
guidelines to the development of such separates amgamanagement, marketing, operations,
organizational theory and human resources manadeagemnvell as quality management
including service quality management and Total @udWlanagement.” Grénroos (1994)
presents different definitions of service managemehf which the definition of Albrecht
represents a perfect description that includesirtiq@rtance of customers in the service
management perspective:

“Service management is a total organizational agmo that makes quality of service, as
perceived by the customer, the number one drivorgef for the operations of the
business”(Albrecht, 1988, p. 20).
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This customer perspective proves the relevance asfice management for service
organizations and the interactive process thatdeasribed by the S-D logic. The essence of
the service management perspective is summariz&tdyroos (1994), who defines five key
areas:

(2) It is anoverall management perspectiwhich should guide decisions in all areas of
management (not only provide management princifolea separate function such as
customer service);

(2) It can be seen asustomer driveror market driven (not driven by internal efficiency
criteria);

(3) It is aholistic perspectivavhich emphasizes the importance of intra-orgaropai,
cross-functional collaboration (not specializateord the division of labor);

(4) It takes themanagement afuality as an integral parof service management (not a
separate issue);

(5) It gives importance to thiaternal developmentdf the personnel and reinforcement of
its commitment to company goals and strategiestaa¢egic prerequisites for success
(not only administrative tasks).

These five characteristics make clear that focusiolgly on economies of scale and cost
reduction as guiding management principles for nesses in the service industry is
challenged as obsolete and even potentially dangef&ervice management as an overall
management perspective gives high priority to tktereal efficiency of the firm, how
customers perceive the quality of the core prodactd the total performance of a firm,
instead of overemphasizing internal efficiency, remuies of scale and cost reduction. This
combines the overall management perspective oficeermanagement with its customer-
driven and quality-oriented facets, employee-ogdrtoncerns and its long-term perspective”
(Gronroos, 1994, p. 9). Others agree on this byingtathat “customer loyalty is the
cornerstone of successful service management” @gteskasser, & Hart, 1990, p. 30).

Hence, services should be viewed as a processstiimer co-creation that creates substantial
customer value for each individual customer. Inecaa service organizations, it is shown
that services are not always tangible and procesfrmance in services is usually not
transparent. This could be seen as an impedimeappty business improvement methods
like mass customization. In fact, the oppositeriget It has already been shown thadss
customizatiorcould be used as a strategy for process improveatasrganizations who like
to take advantage of the fact that individual cosds are different. The objective of mass
customization is to turn customer heterogeneitiés profit opportunitied.For organizations
that manufacture tangible products mass custoroiz&i@s proven importance in order to stay
in business and benefit from economies of scaleekample car producers are making use of
it, since cars could be customized by the custoawording to individual customers’
personal needs. For them this means a lot of yaneltereas the producer can profit from
mass production efficiency.

The above mentioned characteristics emphasizerteded importance for organizations in
the service industry to improve and develop custommgented processes. Winkler &
Schwaiger (2004) confirm this by stating that costo satisfaction has a positive long-run
effect on organizations’ revenues. Box 1.1 shows by a reconstruction of the recent
development in the banking industry.

! http://corporateinnovation.berkeley.edu/mcpc2(eitie. html
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Box1.1-TRENDS IN THE SERVICE INDUSTRYLUSTRATED BY THE BANKING SECTOR

way it operates and is managed. According to Fasn@009, p. 8) as an

example “banking has traditionally been a consergandustry and resistant
to change. The stable industry structure, definednbaries, clear business models,
and identifiable players made change linear andligiable.” However, the recent
global financial crisis has changed this situatiorparticular that specific moment of
September 2008 when Lehman Brothers filed for hagtkly. The banking industry
now has “an ambiguous structure, blurred boundamnesv business models, and
change in banking is unpredictable” (Fasnacht, 2009).

During the last years the service industry has \guie a major change in the

Besides these changing business rules of bankshtmgge in customer behavior also
forced other service organizations to adopt inngeatsources of competitive
advantage. Today, customers demand services thett timeir increasingly diverse
needs (Heiskala, et al., 2005; Papathanassiou)20@dsed by the economic relapse,
distinctiveness to customers is arguably more aadcenmportant for service firms (de
Man, 2010). For example, research performed bdifft consultancy firms confirms
that customer centrality is the most important erifor banks in order to respond to
increasing customer requirements. Figure 1 givesvanview of the implications on
the major trends that Atos Consulting (2009), ThestBn Consulting Group (BCG)
(2004) and (2009), and Accenture (2009) describthéir business outlooks for the
banking industry.

The shift towards customer centrality in the banking industry

Trends for retail banks Implication for retail banks
Atos Consulting

1) Shifting customer needs. Customers get and expect more insight
into products and conditions.

2 Shifting customer loyalty. Switching is easier for customers.

3) Decrease in consumer confidence. [Due to the credit crisis, consumer
confidence in the banking sector is at a
low level.

The Boston Consulting Group

1) Customers will ask more and |Customer focus is closely related to

more customized products and |operational processes.

services.

2) Process antomation and |Provide centralized and uniform

industrialization. processes that benefit the customer
experience.

Accenture

1) Transparency of banks in Stops erosion of consumer confidence.

approaching customers.

2) Simplify the product offering Building strong relations with customers.

while promoting customer-focused

product initiatives.

3) Renewed customer focus. Alleviate the complexity of products and
services.

Source: Atos Consulting (2009), The Boston Consulting Group (2004, 2011), Accenture {2009).

Figure 1. Trending topics for retail banks accordirg to consultancy firms.
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The shared findings of these consultancy firmsicorsf that individual banks can only
profit from the shift in customer behavior by a quetitive advantage achieved
through increased transparency, reduced compleaity, increased differentiation.
This is explained as being the industrializationha banking industry.

Industrialization is essentially a conversion disan methods to more efficient, cost
effective, standardized and streamlined systemstHer delivery of products and
services (Levitt, 1976). A worldwide developed Actge survey proves that the
banking industry is subject to industrializatiom. éssence, industrialization of the
banking industry means the following (Accentur@)2):

1) Creating the ability to differentiate on the outsi{the market), to increase
revenues;

2) Simplification on the inside, with the aim of redug costs and complexity;

3) Execution mastery, which prioritizes execution @®ie capability.

To be more specific, industrialization means sifgplg the bank’s operating model

on the inside, which reduces costs, whilst creativgability to differentiate on the

outside, in order to grow revenues. Accenture’veyiiexplains simplification on the

inside as the “componentization or standardizatain products, processes and
technology, and the use of these components tdaecreadularized customer service
platforms. These modularized platforms can cut srousiness and product silos.
This reduces costs, but also creates the flexibiitjuired to customize products and
services for different customer segments” (Accent@009, p. 5). That means more
differentiation for customers. Figure 2 shows thiee¢ elements of industrialization in
the banking industry.

_.a clearview of what makes them unigue—whether
£ e it be product, sales, service, brand or business mode|
Differentiation
“on the outside” - an ability to deliver consistently positive experience
for customers in each market segment

5

. simplicity in everything they do:
What does “industrizlized Simplification

—

ina” wZiE - standardized or componentized products,
banking” mean? “an the inside” 3 i produc

processes and systems
- identifying where they need seale and how to get it

.. prionitize execution a5 3 core capability:

|, Execution mastery = manqgin_n the in\.-*ES.tmE.nT_ﬂ and I'I-?'EE of change programs
— creating a culture to drive operational strategy

Figure 2. Industrialization in banking comprises ttree core elements (Accenture, 2009).

According to these elements, industrialization anking will lead to standardized
operational platforms which ensure a consistent amtbrm customer treatment on
the one hand, and customized segmentation of pte®dmncl services on the other. The
survey indicates that in 2006 already 90% of thestjoned banks were investing in
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differentiation and simplification of the operatingmodel. Nikolaidou,
Anagnostopoulos and Tsalgatidou (2001, p. 65) esipbdhe need of this by stating
that “given the competitive nature of the bankingustry, improving and revising
business processes is required.” Customers of diaamstitutions are increasingly
getting used to the fact that they get a customenradge of services on demand.
Therefore, increased operational efficiency resmlta strong competitive advantage
(BCG, 2004).

1.6 Research design

Since this research investigates a relatively ulve®gd research area (mass customization for
services), we use as well theory in order to cbuate to practice, as practical findings that
contribute to the existing knowledge base. Desigiense research is an effective

methodology that is useful for both this practiaatl theoretical element of this thesis.

According to Hevner, March, Park and Ram (2004}igte science research is a research
paradigm in which a designer answers question aeleto human problems via the creation
of innovative artifacts, thereby contributing nemokvledge to the body of scientific evidence.
The different stages of design science are pregemtefigure 3, which gives a simple
representation of the model.

Identify problem situations (P)
and desired outcomes (QO)

l

EReview extant
theories, knowledge,

and data
Proposefrefine Test design
design theory - » theory and
and knowledge knowledge

Figure 3. Design theory development (Carlsson, Heimgsson, Hrastinski, & Keller, 2011).

First, during the problem identification stage st mecessary to establish the criteria for
evaluating the expected outcome in order to vetibt it meets the goals (Carlsson, et al.,
2011). Klein, Jiang and Saunders (2006) suggesé tbriteria how design propositions can be
evaluated:

1. Importance: meets the needs of practice by addagssieal world problem in a timely
manner, and in such a way that it can act as #rarsj point for providing an eventual
solution;

2. Accessibility: is understandable, readable, anduges on results rather than the
research process;
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3. Suitability: is suitable for addressing the problemmplete, provides guidance and/or
direction, and provides concrete recommendations.

In design science research, the problems as wethasproblem situations have to be
articulated and formulated by the researchers th sa way that they can be researched
(Carlsson, et al., 2011).

Second, the review phase is where design thednmdd be enhanced by being grounded in
previous research and knowledge. A design theoouldhbe enhanced by continuously
interacting with what is currently known, thatggpunding in extant theories. Reviews should
be driven by a focus on outcomes and how outcomede produced (Carlsson, et al., 2011).

The third step is to specify from the extant thesrvhat would work for the particular design
that is created. “The transition from extant thesrio design propositions requires a logical
break-down of the extant theories, as well as aptah of the design propositions to the
context where the design is to be implemented”|&San, et al., 2011, p. 119).

The last step is to test and verify the creatededge in order to make clear whether it is a
useful theory. “After having formulated an initidésign theory, the next step is to test the
design theory with empirical tests, which inclutie selection of appropriate data collection
methods. In doing this, it can be examined whetiherdesign theory may be used as support
when trying to change reality. Based on the resthis outcome may be reflected on and the
design theory may be refined. Through multiple ®sidone can accumulate supporting
evidence iteratively and continuously move towagdgdence saturation” (Carlsson, et al.,
2011, p. 123).

Figure 4 identifies the existence of three desgarse research cycles that can be used in IS
research projects:

Environment Design Science Resaarch Knowledge Basa

Foundations

Application Domaln 5

Selentitic Theories &

® People
Mathods

Buidl Design
* Drganizationsl Systems Arifacts &
* Tachnical Procesaes
Systams

® Expetience &
Expaortse
* Dinblams

& Opporiuni|ss

Rigor Cycle
® Grounding
* Additions fo KB

Relevance Cycle Design
* Raquirements Cycle
*® Fiald Testing

Evaluate * Mota-Artfacts (Dasign
Products & Degign

Frocesses)

Figure 4 - Design science research cycles (A. Hevig&Chatterjee, 2010).

It presents the IS research framework found in ldeet al., (2004) with overlaid research
cycles. TheRelevance Cyclberidges the contextual environment of the reseprofect with

the design science activities. In this thesis, ¢batextual environment are presented by
several cases of service organizations or individaevices, which are introduced in chapter
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4. Here, the match is made with the built artifédeting the revised framework of Bask et al
(2011).

The Rigor Cycleconnects the design science activities with thenkedge base of scientific
foundations, experience, and expertise that infahmssresearch project. This is actually the
existing knowledge on mass customization, preseintetiapter 2, which is the grounding of
this thesis.

The centralDesign Cycleterates between the core activities of buildimgl &valuating the
design artifact and processes of this researcleqroJ his cycle tries to solve the challenges
found in literature with a specific artifact forgmtice, in order to create a feedback loop for
the knowledge base. Chapter 5 concludes on thike dyc defining its implications for the
knowledge base and the environment.

“These three cycles must be present and clearlytifdble in a design science research
project” (A. Hevner & Chatterjee, 2010, p. 16). tihe end, design science research, as is this
thesis’ method, will contribute to as well the eoviment as to the knowledge base with
artifacts that are grounded by the knowledge baderdroduced in the environment.

This theoretical explanation does not explain iptdehow design science research — more
specific: the design cycle — should be conductduerdfore, the design science research
methodology (DSRM) is introduced (Peffers, TuunariRothenberger, & Chatterjee, 2007),

which incorporates principles, practices, and pidoces required to carry out design science
research (see figure 5). It is obvious that theeepaoblems with applying mass customization
to the service industry, and therefore this progesslel can be used to design a suitable

solution framework.

Process lteration

igantty T Define . Design & | Demonsiration * Evaluation > Communication
Probiem Objectives of Developmeant P
& Maotivate 1 1]
2 %Sk - ) g Find'suitable | = g Oﬁmﬁw =8 Scholarty
Nominal process Deting probiam S ) Artitact B ontait R five, £3 pubiications
@ < T efficient =1
- What would a = - E
Mees Shaw £ beter antitact | & 2 @ E g8 _
importancs £ accomplish? x Use ariifactto | # € | Heraisbackto | o % Professional
o solva probiem é design pubficatians
x

Probiem- Objective- Dasign & Client/
Cenlerad Centered Development Context

Centered Initiated

Initiation Solution o
Initiation

Possibla Research Entry Points

Figure 5 - DSRM Process Model (Peffers, et al., 20D
The design science process includes six stepxfBeét al., 2007):

1. Problem identification and motivationin this stage, the research problem is
introduced and the value of finding a solution isstified. Chapter 1 already
contributed to the identification of the problermdachapter 2 adds the required
knowledge of the state of the problem and the itgpae of its solution.
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2. Definition of the objectives for a solutiodfrrom chapter 3 onwards, this thesis
introduces the applicability of mass customizatimn service organizations. It
elaborates on the objectives of the framework ofkBeat al., (2011) and describes the
objectives for an extended version of this framdw8&olution.

3. Design and developmenthe latter part of chapter 3 presents the revissadework
(the artifact). This is done by moving from objges (stage 2) to design and
development of the revised framework by using kmalge from theory. As a result
of this stage, we come up with the intended satutio

4. Demonstration This stage demonstrates the use of the revisedefivork (artifact) by
applying it on multiple cases in chapter 4. It Iselis to effectively use the artifact in
order to solve the problem.

5. Evaluation This stage observes and measures how well tii@cagupports a solution
to the main problem. This is done through the campa of the objectives of the
solution (stage 2) and the observed results fromguse revised model for the case
study analysis (demonstration, chapter 4).

6. CommunicationCommunication is done through this thesis, inctthe problem and
its importance, the artifact, its utility and noyelthe rigor of its design, and its
effectiveness to researchers and other relevam@ees is presented.

1.7 Structure of the rest of this thesis
The different phases of the design science methedracial for a scientific approach of the

concept of mass customization. Figure 6 gives arsalic overview about how this research
uses the different stages as described above ésépage):
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Environment Design Sciance Reseaarch Knowladge Basa
ieatian Doma Foundations
poL_ﬂr sablialio ® Scientitic Thearies &
Peogle Buikl Design Mathods
* Drganizationsl Systems Arifacts & gy
* Tachnical Procesaes
Syslems
¥ . * Expetience &
L Exportme
;5:"'-_"_"':"" . Relevance Cycle Design Rigor Cycle
wpparnses * Raquiremants Cycle * Grounding
® Field Testing & Additions o KB

* Mota-Artifacts (Dag
Products & Desig

Frocesses)

Evaluate

Answers
and
solutions

Increased
knowledge

Design of an artifact for
’\ two MC problems: Identify the mai
Apply MC in a‘service Business Applicable [ challenges of (for
setting (cases) needs 1. Modularity knowledge | services)
2. Customization
Chapter 4 Chapter 3 Chapter 2

Figure 6 - Using DSRM in this research

Using the DSRM model from figure 6 gives great appaties for the relatively unexplored
field of framing mass customized services.

Chapter 2 first describes the available literatinag is used for this research on the features
and challenges of mass customization in generahdivers the first research sub question.

Chapter 3 explains the applicability of mass custation for service organizations, by
giving a solution for the main challenges of masst@mization by using the design science
process model. The second sub question is ans\vetieid chapter.

Chapter 4 presents the case studies that usegshelsed framework of chapter 3 in order to
analyze the degree of modularity and customizatiaghe service industry.

Finally, chapter 5 will conclude this thesis by aesing the main research question, drawing
conclusions and through giving its implications.
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2 MASS CUSTOMIZATION EXPLAINED

This chapter explains the concept of mass custdimizalts origins are presented, and
definitions are provided. Then, application for #ervice industry is researched, which leads
to a conclusion on the most relevant challengesriass customized services. This explains
why it is difficult for service organizations towddop a well-functioning mass customization
strategy.

2.1The genesis of mass customization

Before mass customization is related to servicammgtions, the general development of the
concept is reviewed. Davis (1987) and Pine (199)ewhe first researchers who studied the
concepts of mass customization in depth. They destimass customization as a process by
which firms apply technology and management methiodprovide product variety and
customization through flexibility and quick respaeness (Davis, 1987; B. J. Pine, 1993).
Mass customization is the ability to provide pragueilored to individual customer needs on
a large scale at, or close to, mass productiogiefity using flexible processes (Da Silveira,
Borenstein, & Fogliatto, 2001; Hart, 1995; Heiskadhal., 2005; B. J. Pine, 1993).

Whereas in mass production low costs are achiexigthply through economies of scale, for
mass customization this is achieved primarily tigfto@conomies of scope. Although Davis
and Pine made mass customization popular, theigutivin Toffler already described in the
1970s the opportunities of modern flexible manufang technologies (Toffler, 1970).
According to Toffler, “in a production system whes@itching costs are marginally small,
high variety and individuality would come at almaost cost” (Piller & Kumar, 2006b). Piller
and Kumar (2006b) however mention the role of thterhet as the enabler of matching the
flexible manufacturing capabilities (envisioned bgffler) with customer demands in sales
efficiently. Hence, Internet lowered transactiorstsoand connected supply and demand for
organizations and customers (Piller, Moeslein, &ti&i, 2004), and caused the breakthrough
of mass customization.

Da Silveira et al. (2001) describe three ideas tstify the development of mass
customization systems, which are based on thengsdof Kotha (1995):

1. New flexible manufacturing and information techrgpés enable production systems
to deliver higher variety at lower cost;

2. There is an increasing demand for product variety eustomization. According to
Kotler (1988, p. 11), “even segmented markets am t©o broad, and do not permit
developing niche strategies;”

3. The shortening of product life cycles and expandirdystrial competition has led to
the breakdown of many mass industries, increasiagheed for production strategies
focused on individual customers.

Hence, mass customization could be adopted by mafgons as a strategy that provides them
with a sustainable competitive advantage. The segtion will exactly make clear how mass
customization could be defined and how mass cugtttion is characterized.

05/2012 — Maarten ter Harmsel



UNIVERSITY OF TWENTE. Master thesis: Mass customization as a solutiothi® service industry 21

2.2 Definitions of mass customization

Davis (1987) was the first researcher that defimags customization. He distinguished the
difference between mass and customized marketsefiyig mass customization as “when
the same number of customers can be reached aas& mmarkets of the industrial economy,
and simultaneously they can be treated individuallyin the customized markets of pre-
industrial economies” (Davis, 1987, p. 169) Pin@9Q) popularized this concept further and
defined mass customization as organizations “piogigénough variety in products and/or
services so that customers find exactly what thagtvat a reasonable price” (Piller, 2004, p.
314) According to Tseng and Jiao (2001, p. 691)smastomization corresponds to “the
technologies and systems to deliver goods andcgsr¥hat meet individual customers’ needs
with near mass production efficiency.”

Piller and Muller (2004, p. 584) summarized thosmegal definitions by explaining mass
customization on the basis of three options: “Masstomization means the production of
goods and services for a relatively large markétjclv meet exactly the needs of each
individual customer with regard to product charastes ©ption 1 — differentiation optign

at costs roughly corresponding to those of standaads-produced goodsption 2 — cost
option). The information collected during the processaividualization serves to build up a
lasting individual relationship with each custor{@ption 3 — relationship optigtf

This definition shows immediately that mass cusiation is not a one-size-fits-all solution
for matching all customer demands with a persoadliproduct or service since there is
always room for choice left. Pine (1998) made aadnio place mass customization into
perspective by explaining it as a creator of urtithidemand: “customers don’t want choice.
They want exactly what they want.”

This means that there can be measurable levelsagk mustomization defined, which is
described in the literature as different concept®ass customization. That makes clear that a
one-size-fit all implementation of mass custommatis difficult to provide. For instance,
Gilmore and Pine (1997) define four different aredsnass customization. These four have
different approaches in the realization of cust@tiamn.

1. Collaborative customizationIn this approach, firms conduct a dialogue with
individual customers to determine the precise pcodifering that best serves the
customers’ needs. The information from this diakgis used to specify and
manufacture a product that suits the individuatauner.

2. Adaptive customizationn this approach, firms produce a standardizediyet which
can be customized by the customer.

3. Transparent customizatiorin this approach, customers are not informed tlioel
fact that products are customized for them. Thoufjims provide individual
customers with unique products.

4. Cosmetic customizationThis approach has an artificial nature, sincenddedized
products are presented to different customers iquenvays.

In some cases a single approach is sufficient @wisg customers best. More often,
managers will need a mix of some or all of the fapproaches to serve individual customers
(Gilmore & Pine 11, 1997).
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Wijnhoven (2011) introduces this as distinct classd information process models.
Collaborative and adaptive customization can beseld as aalue shopwhich “consist of
interactions between a client (problem owner) ardlise provider. A value shop is a process
for abstract information goods” (Wijnhoven, 2011, §). Transparent and cosmetic
customization could be classified in terms of infation process models asvalue chain
which are “the time-related concepts of start anH, and sequences of increased value, i.e.,
processes that can be decomposed into activit@gjnfoven, 2011, p. 85). Value chain
models can be used for low abstract informationdgoo

Duray et al. (2000) succeeded in the merge of oustoinvolvement and modularity.
“Bringing these concepts together, mass custonoizatan be defined as building products to
customer specifications using modular componen&hieve economies of scale” (Duray, et
al., 2000, p. 611). As a result, four mass custation archetypes are proposed, see figure 7
on the next page.

1) Fabricators implement as well customer involvement as modhylam the design and
fabrication stage of the production cycle. Fabacatdeliver distinctive designs and
uniqueness, since customers are involved earlyaiptoduction process;

2) Involvers combines customer involvement in the design aiati¢ation stage, but
utilize modularity during the assembly and use et&gustomers participate again in
the process from the beginning, but no new modales fabricated during this
interaction;

3) Modularizers includes customized modularity from the desigd &brication stage,
but involves the customer at the assembly andtage.s

4) Assemblersincludes both customer involvement and modulartyhe assembly and
use stage. This offers mass customization dueeautitization of modularity which
creates a great variety of choices for customers.

Based on these archetypes, it is possible to digsh manufacturers that are mass
customizers and those that are not by determiningther they involve the customer in the
design process, and they employ modularity to tistacner.

05/2012 — Maarten ter Harmsel



UNIVERSITY OF TWENTE. Master thesis: Mass customization as a solutiothi® service industry 23

Type of
. Modularity
Point of
Customer
Involvement Design | Fabrication Assembly | Use
Design
Fabricators Involvers

Fabrication

Assembly

............................................. Modularizers Assemblers
Use

Figure 7 - Matrix grouping of mass customization cofigurations (Duray, et al., 2000).

The applicability of mass customization for sergidewever, is not treated yet. Since it is
clear how mass customization has been groundeddeweloped, and how the concept is
defined, we switch to the more specific implicasdar service organizations.

2.3Mass customization for the service industry

Regarding the features of mass customization destriabove, it is shown that mass
customization is largely focused on the manufaoturdomain, for the production of
customized goods. However, there is also evidenmenm fthe literature that mass
customization adds a lot of value to the provistdrservices. For instance, Salvador et al.
(2009) poses that “mass customization is not saxoedceapproach with limited application
possibility. It is a strategic mechanism that iplagable to most businesses. The key is to
view it basically as grocessfor aligning an organization with its customergeds.” This
actually means that service organization shouldlde to adopt mass customization in order
to meet the needs of individual customers. The i&d¢hat this holds true, as long as “it is
appropriately understood and deployed” (Salvadoa).e2009, p. 76). Therefore, this section
compares the differences between mass customizatigoods, relative to services. Doing
this allows us to determine the most important etspef mass customized services that need
to be revised in the framework of Bask et al. (20Fbr that, it is important to review as well
the service supplier as the customers point of v@mce both have respectively influence on
the degree modularity and the desired level ofarustation.
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2.3.1 Mass customization of goods relative to service magsustomization

The value of mass customization for service orgeins can be explained by providing the
differences between mass customized goods anatesrvi

Different authors describe the essence of the rdifiee between goods and services.
Zeithaml et al. (1985, p. 35) state that “servid&$er from goods in their intangibility,
heterogeneity, perishability, and inseparabilitypodduction and consumption.” Besides this,
“service transactions do not result in change afienship” (Cowell, 1988, p. 300).

According to Piller and Tseng (2010), a major eliéihce between them is the fact that
services are provided to the customer along a psogae which the customer is directly
involved (similar to value shops). These two authsiress customer integration as one of the
main differences between mass customization fodgamd services. Figure 8 summarizes
the general differences between them.

Mass customization of Goods VERSUS Service Mass Customization
. Configuration primarily e Customer integrated into
based on human-to- the service delivery process

machine interaction

e Heterogeneity of the service

. Configuration rules and
outcome

choice menu are hard-

coded into the "machine”

« Often to be deliverd
personally

4 4

. Configuration settings « Configuration is an ongoing
cannot be flexibly adapte process with direct

involvement of the

customer

e

e Prior fixed configuration
settings are limited

Figure 8. Differences of mass customization for gois and services (Piller & Tseng, 2010).

As visible from figure 8, customers are an integratt of the production process for service
organizations. Kaplan and Haenlein (2006, p. 17&)tton an opportunity and a challenge for
this direct integration of the customer in the sar\wdelivery process. “On the one hand the
company has a continuous contact with the custowtdch is a benefit for the customization
of the service delivery. On the other hand, thegrdtion of the customer implies an inherent
heterogeneity of the process’ outcome, which makedfficult to maintain standardized
service modules.”
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2.3.2 Benefits and challenges of mass customization feuppliers

Heiskala et al. (2005) analyzed the benefits aralleiges of mass customization from the
viewpoint of the supplier and the customer. Basedaocase study, they analyzed the
relevance of each benefit and challenge in sendoagared with mass customized goods.

Below, a summary of supplidrenefitsis given in figure 9. This research chapter presid
also the benefits, although the area of interestlee challenges.

Benefit
Reduction in inventory

Relevant in services?
No; Services are perishable and therefore not
storable

Reduction in product model obsolescence; fashioMo; Services are perishable, therefore

risk

More accurate customer information

discounts to move aging products from stock
are not an issue.

Yes

Customer participation in design: satisfactionoeff Yes Although mass service customers

spent and switching cost

Potential for premium pricing

participate in specification more than MP
goods customers as it is.

Yes

Figure 9 - Supplier benefits from mass customizatio (Heiskala, et al., 2005).

From their research they show the most cited berafimass customization as being
reduction in inventoriesSince services are not storable, this benefibigelevant in services.
More accurate customer informatia® a benefit that seems relevant for service argéions,
as mass customization often involves a continuoisdogle with customers and the
information reflects actual customer informationll@P, et al., 2004). Next to this, premium
pricing is proven to be feasible in mass-customigedvices (Sundbo, 2002). This is an
important feature of mass customization.

There are alsohallengesfor suppliers, which are presented in figure 10.

Relevant in services?

Yes Intangibility of services may highlight the
difficulties. Simultaneity of production and
consumption: errors cannot be necessarily
notices before delivery, as in goods.

Challenge
Elicitation: complexity, increased information,
ensuring validity, first time right

Difficulties in achieving the required production
process flexibility

Finding balance of increased customization and
customer value

Yes But maybe to a lesser extent, human
workers allow for flexibility.

Yes

Yes Maybe even a bigger issue in services
where knowledge at customer interface is often
tacit and information needs to flow between
persons to a larger extent than in manufacturing

Increase in information flows and information
transferred (product & customer)

Figure 10 - Supplier challenges from mass customitian (Heiskala, et al., 2005).
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A major challenge is the difficulty ofustomer needs elicitatiofor services (Piller, et al.,
2004). Elicitation is complex, because the infolioratinvolved increases. Communicating the
value of a service to the customer is emphasizethéyntangibility of the service offering
(Matthyssens & Vandenbempt, 1998). Actually, itresethat all supplier challenges from
mass customized goods are also applicable to mastenaized services. Especially the
information intensity is a huge challenge for masstomization of services to overcome.

2.3.3 Benefits and challenges of mass customization foastomers

According to Heiskala et al. (2005), mass custotionabenefitsfor customers have not
attracted much attention in literature. Two besedite mentioned, which are also relevant for
service offerings:

1. Improved fit between product and customer needsh@dL995);
2. Enjoyable participation in design and specificatmnthe product (Franke & Piller,
2004).

Challengedor customers are more easily found, figure 11msamnzes the main findings.

Challenge Relevant in services?

Increased price of products Yes

Time and effort spent in design, specification No; Due to perishability, service customers may be
more accustomed to spend effort in specification

Waiting for the finished product No; Services are perishable and produced after
purchase as it is.
Complexity of design, specification. Yes Intangibility may even highlight complexity.

Customers and/or customer service staff having
trouble with understanding the service contract
options.

Figure 11 - Customer challenges from mass customizan (Heiskala et al., 2005)

Increased pricesire obviously relevant for mass customizationes¥ises. This means more
expensive service provision for customers. Alsotiwgitime and effort spent on the product
could be a challenge for customers, but Heiskakd. 2005, p. 212) argues that “customers,
being more involved in the production process, rb@ymore accustomed to state their
preferences, and wait for the delivery of the dipattiservice. The argued added customer
value from mass customization should compensatthése customer sacrifice€Complexity

of mass customized services desgythe main challenge found, which is particulariused
by the inherent intangibility of services.

It seems that there are obstacles for service fihaislike to implement mass customization as
a strategy in order to obtain operational efficierieiller and Tseng (2010) describe this as
the conflicting goals of mass customization: “oe ttne hand to satisfy divergent needs of
customers and on the other to accomplish efficieoognparable to volume production
without the economies of scale.”

Piller and Tseng (2010) mention the following chalies of successful mass customization
for goods and services:
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1. Speed and lead timenass produced goods are readily available frontheffshelf and
customers expect this short lead time from custechfroducts.

2. Customers’ needscustomers often do not know exactly what they w@nistomers
can order such explicit customized goods thatnbiseconomic to produce.

3. Economies of scalecustomization leads to small quantities and higbemieties,
which makes it difficult to reach the necessaryescheconomy.

4. Value: Offering choices may not automatically be of valaecustomers. The offered
product variety should match the customers’ peextialue of the product.

5. Complexity:High variety and small quantities can drive addiéil costs, that could
defeat the efficiency goal of mass customization.

Companies that like to adapt to a system of mas®uouzation should find an integrated
way to address these challenges. Next to the fnadlenges of Piller and Tseng (2010),
Haas and Kunz (2010) address two specific chalketmenass customization for services:

1. Customer integrationn the production process. Customers of servigasfiare not
simply consuming the outcome of the production ess¢ but are an integral part of it.
Hence, service costs could easily explode, resultfrom fulfilling every wish a
customer has. To overcome this problem, the urmlwistg of customers’
customization needs is required. A well thoughotigh design of the service can ease
the decision making process and prevent this frapphaning;

2. Intangibility of the service offer. The intangible nature ofvgass relatively increases
the complexity of the configuration process. Imadgjion of the service is difficult for
the customer and communicating the advantage efiaaffer is more difficult for the
service organization. Empathy and deep understgnafirconsumers’ customization
needs is key for creating a superior service egpes.

Based on those two challenges, Haas and Kunz (20¥10) describe the key challenge of
mass customization for service organizations asan$ating customer needs into
customization concepts and guidelines.”

2.3.4 Summary of challenges for service organizations

Since this chapter tries to find an answer on itfs¢ fesearch sub-questionli{at are the main
challenges for the successful application of mastarnization at service organizationsi

is useful to provide an overview of the challendg@snd and described in this chapter on
applying mass customization at service organizatgm far. Table 1 concludes on the main
challenges that prevent mass customization fromgogiiccessful in the service industry. The
findings are categorized by author(s), some docihdienges are double.

Summary of Mass Customization challenges for senés

Main challenges of successful MC for services
(Heiskala et al., 2005)
1) Supplier challenges Elicitation, complexity, ieased information;
Difficulties in achieving the required productioropess flexibility;
Finding balance of increased customization ancooost value;
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Increase in information flows.

2) Customer challenges Increased price;
Complexity of design, specification is difficult tonderstand

Main challenges of successful MC for services
(Piller & Tseng, 2010) / (Haas & Kunz, 2010)

3) Speed and lead time Customers expect short lead time from customizedymts or services
= supplier challenge

4) Customers’ needs: Customers can order such explicit customized goodsrvices that it i
not economic to produce
= supplier challenge

5) Economies of scale: Customization leads to small quantities and higlagieties
= supplier challenge

6) Value: Offering choices may not automatically be of valoeustomers
= supplier challenge
7) Complexity: High variety and small quantities can drive addiéibcosts

= supplier challenge

8) Customer integration Service customers are an integral part of the ptolu process
= supplier challenge

9) Intangibility: Intangible nature of services relatively increases complexity of thg
configuration process
= supplier/customer challenge

1%

Table 1. Mass customization defined from literature
2.4 Concluding remark

The first sub-questionnhat are the main challenges for the successfuliegipn of mass
customization at service organizatiops€an be answered from the findings out of the
knowledge base. The complex nature of mass cusationzcreates different problem areas as
mentioned in table 1. Combining these findings witle complex nature of the service
industry makes it difficult to implement a one-si#s-all solution of mass customization.
From the literature, it is shown that there are emsupplier challenges than customer
challenges. In order to benefit from service masstamization, service suppliers have to
verify whether their service offering(s) are suitafor the application of mass customization.
Organizations who are able to overcome (most afsehchallenges can benefit from the
increased demand for customized services.
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3 THE APPLICABILITY OF MASS CUSTOMIZATION FOR SERVICE
ORGANIZATIONS

This chapter introduces the most important varigbgervice mass customization. In this
chapter these variables are elaborated, and we wowkards the development of our revised
framework is developed for the verification of ave®e organizations’ mass customization
capability. That framework is used in chapter 4¢ tbe application on multiple cases;

services or service organizations will be assesgminst the framework.

3.1 Mass customization: variables

Piller and Kumar (2006b) describe three crucial ponents of mass customization, which are
essential for every mass customization strategy.odder to develop a proper mass
customization solution for service organizatiorsese three principles should be described
first:

1. Modularity
Modular product and process structures are an #slsguart of every mass
customization strategy (Duray, et al., 2000; Gilen&r Pine II, 1997; Kumar, 2004).
Piller and Kumar (2006b) show that mass custonomatiemands compromise,
because only those mass customization optionsatkatonsistent with the capabilities
of the processes, and the given product architectwe being offered: “A mass
customization system is characterized by a low ygetdn cost per unit, normally
associated with mass production. To reach thisctibgs a mass customization system
has a finite solution space. All processes areopmd within a fixed product and
process architecture characterized by flexible rasg@onsive but stable processes. The
processes are designed to yield output limited tiixed range of specifications,
represented by a consequent modular product ddsggi module serves one or more
well-defined functions of the product and is avaléain several options that deliver a
different performance level for the functions iingended to serve.”

2.  On-demand manufacturing
Final assembly of the prefabricated modules ortgdgplace after an order is placed
(Piller & Kumar, 2006b). “The resulting cost-savimpptentials are predominantly
based on the better access to knowledge abouetdsrand demands of the customer
base” (Salvador & Forza, 2004, p. 279). Mass cutation thus leads to knowledge
about the customer, which could lead to significaost reductions, “like the
elimination of distribution inventory, less produsturns, reduced obsolescence or
antiquated-fashion risks, mitigated product lidpilisks, and reduced cost of staffing
to deal with post-sales product failures, compitiabilities, and loss of reputation”
(Piller & Kumar, 2006b, p. 131).

3. Customer co-design process
From a strategic management perspective, massnausiiion could be seen as an
differentiation strategy (Piller & Kumar, 2006b).h&@nberlin (1962) described
customization as an economic theory, stating thatimtent of offering customized
goods and services is to attain increased reveguthe ability to charge premium
prices derived from the added value of a solutiozetimg the specific needs of a
customer (Piller & Mduller, 2004). Piller and Kumg&O006b) state that each mass
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customization business starts with a co-designga®between the manufacturer and
the individual customer, conducted with a dedicaggstem for customer co-design,

known as configurator, user toolkit, or co-desidgatiorm. These guide the user

through the configuration process.

These three principles are also mentioned by Satvatial. (2009). They approach this as
three fundamental capabilities that a business imreguin order to implement mass
customization. According to Salvador et al. (20@B¢se fundamental capabilities are:

1. The ability to reuse or recombine existing orgatidzeal and value-chain resources
(like modularity);

2. The ability to identify the product attributes afpwhich customer needs diverge (like
on-demand manufacturing);

3. The ability to help customers identify or build stbns to their own needs (like
customer co-design).

In order to make these three variables (modulaoitydemand manufacturing, and customer
co-design) work for mass customization at serviggaoizations, a more in-depth analysis of
each variable is needed. Modularity is explaineddaation 3.2 and the latter two (on-demand
manufacturing and customer co-design) are describesection 3.3, which deals about

customer integration. Finally, section 3.4 presentsamework that combines modularity on

the one hand and customization on the other.

3.2 Mass customization and modularization

Salvador (2007) explains modularization as the kingaup of an object into its components
in order to recombine them into customizable aléwes. However, there is some limitation
to this breaking up, since service components arenabination of processes, people skills,
and materials that must be integrated to resuthéendesigned service (Goldstein, Johnston,
Duffy, & Rao, 2002). Piller (2007, p. 631) charaizes a mass customization system by “a
fixed solution space, with stable but still flex@blhnd responsive processes. This solution
space is utilized by customers who are integratethe value creation process by defining,
configuring or modifying their individual solutiowithin the given set of choice options.”
This quotation shows the importance of a modulethgsoduct range for an organization that
tries to develop customized products. Theoriesraathodologies such as families of services
and service platforms based on mass customizedigirdesign have been applied to provide
solutions in various customized service industriddeyer & DeTore, 2001). Before
modularization is applied at services (section 23,2.the literature about product
modularization is discussed in the next sub section

3.2.1 Modularity in product design

From literature, different types of modularity adlestinguished. In general, modularity is
applied to three different perspectives, beprgduct modularity process modularityand
organizational modularitfPekkarinen & Ulkuniemi, 2008). This distinctioramly focus on
the manufacturing domain.

Product modularity is mostly focusing on the manufacturing domaint ihstance, Ulrich
and Tung (1991) distinguish six typologies of madity, which illustrates that a final
product can be produced by various configuratiotmoop or modules. Figure 12 shows these
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typologies and also gives a short explanation anexample for each of them. The following
typologies are developed by Ulrich and Tung (1991):

These types of modularity can be used separately or in combination
to provide a customized end product.

ixe ddd

Component -swapping Modularity

Component -sharing Modularity

4 . ; Abality to switch options on a standard Bus Modularity
Common componerts usad_ in the de-s_:gn of product. Modules are selected from a Ability fo add a module fo an existing series,
aproduct. Products are uniguely designed - )
i ha it of r list of options to be added to a base when one or more modules are added to an
RIGUING: & DAEQ I DL S QU COmEANETa product Example: Personal computers extsting base. Example: Track lighting

Example: Elevators

s il uer,

Cut-to-Fit Modularity Mix Modularity

Alters the dimensions of @ module before Also similar to component swepping, bt

cambining it with other modules. Used iz distinguished by the fact that when Sectional Modularity

where products have unique dimensions combined, the modules lose their unique Similar to component swapping, but
such as lenpth, width, or height. Example: identity, Example: House paint focuses on arranging standard modules
eveglasses ina unigue panern. Example: Lepos

Figure 12 - Product modularity types (Ulrich & Tung, 1991)

- Component sharing modularitglifferent products are designed consisting of icam
components. This enables organizations to develaqua products with the use of
these components;

- Component swapping modularitgomponent swapping uses different components
which are paired to the same product, while in tdoenponent sharing different
products use the same component (Ulrich & Tung1)%99

- Bus modularity includes a common bus to which other componentsbeaattached
through the same type of interface (Ulrich & Turd®91). The bus is here the
common module;

- Cut-to-fit modularity this type alters the dimensions of a module efmmbining it
with other modules. This enables the productioautput with unique dimensions;

- Mix modularity similar to component swapping modularity but candisinguished
by the fact that when the components are combiaeathter ones, the modules lose
their unique identity;

- Section modularityalso quite similar to component swapping modtydout focuses
more on arranging standard modules in a uniquenpatt

Process modularityis described by Feitzinger and Lee (1997, p. 119%mthey describe a
case study at Hewlett-Packard: “Breaking down tleglpction process into independent sub
processes provides companies with the kind of liéky that effective mass customization
requires.” According to them, such an approaclasehd on three principles:
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- Process postponemerthe customization sub process is postponed antilistomer
request is received. A good example is the waytsores can ‘produce’ paint colors
by combining generic paint with the desired colgnpents (it is separated into two
sub processes). That leads to an unlimited numibelnaces and reduces inventories
at the paint store;

- Process resequencing the sub processes are rearranged so that theigesud
processes occur first, and the customization sabegss occurs last. Hereby the point
of product differentiation is also postponed;

- Process standardizatiorthe last principle is process standardizationictvtbreaks
down the production process into standard and ouszewl sub processes. The first
delivers standardized units, whereas the latténénrcustomizes these.

It is not difficult to see similarities between gt and process modularity. It focuses
particularly on the in-house capabilities of aniwdlal organization to create uniqueness for
its customers.

But, there is also evidence farganizational modularity, being organizations that for
example outsource to, or use organizational cagabilfrom other organizations. Schilling
and Steensma (2001) describe three different modudanizational forms:

- Contract manufacturing (adding capacity of an oizgtion based on contracts);

- Alternative work arrangements (such as the useoafract agency workers, which
alters the scale and scope of a manufacturer);

- Alliances, which are partnerships with other firmsgcess to capabilities and
organization lacks. These forms all lead to a widege of production possibilities,
since the organizations become more modular.

By presenting these three examples (product, pscaed organizational modularity) it seems
that modularity functions as an important compor@ntass customization. Evidence from
literature (Sanchez & Mahoney, 1996) shows that utasdy has been applied in many
industries, for example at the production of aiitsrécommon wing, nose and tail components
creates different types of aircrafts), cars (ddfdér engines for different models), and
consumer electronics (different variations of Wadkra by mixing and matching modular
components).

For the application of modularization into the seevindustry, the difference between goods
and services is a major factor of concern sincgises (from the process viewpoint) are
intangible and cannot be modularized as the abaesepted modular product designs.
However, there is literature available on the aggion of modularity in services.

3.2.2 Modularity in service design

Literature on modularity in service design focusémost entirely on process modularity.
Pekkarinen and Ulkuniemi (2008) present modularitgervice design as the combination of
one or several service modules into a final modséawice, with the modules being service
elements or processes. Each service element (modifers one specific service
characteristic. Figure 13 presents a modular semwith two service modules (the smallest
unit of a service possible) and one interface (Whieeps the service modules together), that
connects the interdependencies between the twaceenodules.
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Interface

Module Modulc
1 2

Figure 13 - A modular service: two service elementnd one interface (Pekkarinen & Ulkuniemi, 2008).

The question is how these service modules (thelsstalnit in which a service can be
divided) can be distinguished for a random existisgyvice. To make this generic
representation (figure 13) more comprehensible, Mdehu, Simpson & Kumara (2010)
conclude that the module-based service family daesgy a solution to develop mass
customized services. In their research, differesfinitions are used to describe a model of
customized families of services:

A service family a set of services based on a service platformilitiding mass
customization by promoting customer value and glog a variety of cost-effective
services for different market segments.

- A service platformis a common basis that consists of processes,itadjvobjects,
and/or features that are shared and remain corfstamservice to service, within a
given service family.

- A service modulés a set of service components for performing giser

- A service componens regarded as an activity to satisfy specific ®&s, which are

defined by a set of processes, operations, peobpjects, and/or features.

This is also known as a value chain model for ses/i(Wijnhoven, 2011). As an example
Meyer & Zack (1996) refer to information suppliesho deliver elementary data to data
refineries’ acquisition processes, and hence crea#tamation from the pools of data
available.

A module-based service family can be developedgusirese definitions. “Based on the

service platform, we can create a variety of sewiand families of services for satisfying

various market segments depending on service-tetisign factors such as location, facility
design, and layout for effective customer and witolv; procedures and job definitions for

service providers; measures to ensure quality;néxdé customer involvement; equipment

selection; and adequate service capacity” (Mooa].eR010, p. 155). The model is presented
in figure 14. It consists of three distinguishecpés:

1) Service function and process identification;
2) Platform design strategy development;
3) Strategy determination.

These three steps leads to the design charaasrigtihe service family, but before the first
phase is executed by the organizaticustomers’ needshould be collected and analyzed in
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order to develop a strategy for a service familyd a@o identify the required service
functionality.

Design
Charackristics_,
“" | Determine a Platform Strategy ‘
L y
'\\ E f} t
+— Piatform|—+
e |,r L" v,
oE -ami
t o L}
Customers’ ' .. IdeatifyService Modules and
chﬁn-quu':::nh ) L Components |

Figure 14 - Process of developing a service famitiesign (Moon, et al., 2010).

Figure 14 shows us that the customer is involvatiéenprocess of developing a service family
design, and thus is a co-designer of the servigeti@r with the organization that provides
that service. Since services cannot be physicatised, they need to be ‘consumed’ at the
moment of provision. Tuunanen and Cassab (2011,342) define service process
modularization therefore as “the systematic contidnaof service encounter processes
known to both the customer and the firm that gamesraew, customizable service packages
of increased utility to the customer.” As a resuhe portfolio of a firm’'s offerings is
enhanced. This is also the essence of servicecgcresearch. According to Hidaka (2006), it
seeks to improve the productivity and quality afveee offerings by creating new innovations
facilitating business management and applying macapplications.

With the concept of modularity for service orgati@as being introduced, it is mentioned
that service modularity is an essential part of assncustomization approach for service
organizations. It is also clear that service maditylanvolves the customer into the service
process. Remembering the other two components seindce mass customization strategy
next to service modularity being on-demand manufawg and customer co-design, it is
obvious that mass customization is also about oustantegration into the service process.

The next section combines on-demand manufacturdgcastomer co-design, and describes
this as the concept of customer integration.

3.3 Mass customization and customer integration

Duray et al. (2000) developed a framework for th@dpction cycle that makes the concept of
modularity operational and shows that modularitd aastomer integration are inseparable
for mass customizers. Based on the typology ofcbland Tung (1991), as seen in figure 12,
Duray et al. (2000) argue that the level of customgegration is a critical factor for the

customization unigueness and the type of customizator example, if customers are
already involved in the design stage of the pradactycle a product is highly customized,
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and vice versa. Figure 15 presents the framewoitk, tve design stage as starting point. At
the design and fabrication stages, customized resdchn be produced to meet exact or
nearly all the customer specifications. Furthethiea production cycle (during the assembly
and use stage), neither new modules can be modaifiedmponents can be produced.

Point of Customer Involvement

Low degree of

High dc?gre.e of } customization
customization
Production cycle
Design Fabrication Assembly Use
Components are Components are
original designs standardized and

or alterations to repeatable

standard designs
Modularity Types

Component Sharing Component Swapping

Cut-to-fit Mix, Bus, Sectional

Figure 15 - Customer involvement and modularity inthe production cycle (Duray, et al., 2000)

This confirms that the level of customization ireses when the moment of customer
involvement is earlier in the production stageenefd to as the “decoupling point (Lampel &
Mintzberg, 1996, p. 22). It also combines on-demammhufacturing (the stage in which
something is modularized) and customer co-desige @tage in which a customer is
involved) into one feasible variable, customer imement. In the end, customer involvement
again can be replaced by the variable mass cusationiz(meaning different strategies), as
presented in figure 16. Five different strategies @efinedpure standardization, segmented
standardization, customized standardization, tatbcustomization, and pure customization.
The lowest customization level (pure standardirgtiakes place when all phases of the value
chain are standardized and not customized. In astitcompanies accomplish the highest
customization degree (pure customization) if thgwa customers to participate and have
influence on the design process.
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Pure Segmented Customized Tailored Pure
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Figure 16 - A continuum of customization stages (Lapel & Mintzberg, 1996).

Customer involvement does not come at no cost.réteroto function as desired, mass
customization as a strategic approach needs ta@oded by appropriate systems that are
able to support the extensive interactions duaugborner integration and co-creation (Duray,
2002). Piller et al. (2004) mention that organiaas’ manufacturing systems need to be
extended with information technologies that candtarthe highly information intensive
character of mass customized products or servieegensive, but there also is a turning
point. Piller et al. (2004) introduces this as tle&cept of “economies of integration”, which
means the cost-saving potential (increasing refuassa result of the customer-supplier
integration. They distinguish three sources of-sasting possibilities:

1) The value chain is separated into an order-speaifet a customer-neutral part, cost-
savings arise from the postponement of activitiedil tan order is placed. An
organization wins certainty and prevents costs @placement of activities due to
imprecise planning information;

2) By integrating the customer into value creation, @ganization acquires ‘sticky
information’ (Von Hippel, 1994). The aggregation this customer information to
more precise market knowledge increases the dffigieof market research and
product development activities;

3) By using the possibility of customization to incseaswitching costs for the customer,
a firm builds stable relationships with its clign&lowing a better utilization of its
customer base (sustainable relationship). Hencsts dor marketing activities and
customer acquisition can decrease.

Having said this, the information provided in ththapter should be translated into a
framework, that enables us to predict the succksgiplication of mass customization for
different service offerings. The next section présehe framework that is also used for case
study analysis (chapter 4).
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3.4 Framework description

This research uses the framework that is develtyeBask et al. (2011, p. 306), “by which
different customer service offerings can be analyme terms of both modularity and
customization.” As already noticed, the term cuskation stands for any degree of customer
involvement and is a good variable for this reseaiidhe framework makes it possible for
organizations to analyze their service offeringg] a comparison with other organization can
be made. The framework of Bask et al. (2011) prsstdme degree of customization and
modularity separate, resulting in a 2x2 matrix ihiela service models varying from mass
customization to standardization can be framed.

The framework is presented in figure 17, and casgsitfour categories which depend on the
degree of modularity (y-axis) and customizatiorags).

High Modular regular Modular customized
Predetermined Mass-
productized A custom!zatlon,
service c;)m:ml(;lg d
bundles that S ar; ar a:
customer can cusdml'nlze
choose from modules

>
e
=
"
E Buy-to-configure / Buy-from-order
[+}
£
k) Non-modular regular Non-modular customized
Q
e
o Standard Customization
8 service, only I:I extends to early
afew A stages of the
integrated production
options for processes and
the customer A for example IT
m interfaces
Low Buy-from-store Buy-from-tailor
Low Degree of customization High

Figure 17 - Combining modularity and customizationin a service offering (Bask, et al., 2011).
Four categories are distinguished:

- Non-modular regular these service offerings result in only a few ralédives, and
customers are not involved during the process.dbusts only can pick out different
types of the service;

- Modular regular this service offering is more extensive. There standard modules
as choice options in order to fulfill customer need

- Modular customizedthis service offering gives a large variety at early stage.
Standardized and customized modules can be comtuorfatfill customer needs.
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- Non-modular customizedhis service offering is highly customizable, dutfills all
the customer requirements. Customer integratioexisnsive from the beginning of
the process and that results in an integrated ptqdad not a modular one).

Since the framework of Bask et al. (2011) is gdiscriptive, and has limited possibilities (4
different categories), it is helpful to adjust thedel and add measurement criteria in order to
score different service offerings. This means thmgth variables (modularity and
customization) become measurable.

3.4.1 Measuring modularity

In order to measure modularity for a service offgrithis research uses the measurement
items of Tu et al. (2004) as a basis (see appebdiin their research, they focus on the
existence of modules that are available during pgraduction process to the customer or
supplier. For this thesis we developed five slighdifferent scaled modularity variables,
scaled fromModularityO (no modularity at all) tdodularity4 (unlimited modularity):

- Modularityd Modularity absent. Service offering does not haag modular units to
choose from;

- Modularityl The customer service offering has maximal 1 ddple module that can
be added during the process;

- Modularity2 The customer service offering can be broken davio standard sub
processes that produce standard base units andntgmation sub processes that
further customize the base units. 2 or 3 modules;

- Modularity3 The customer service offering consists of a fahodules that can be
rearranged to fulfill the needs of the customesr 8 modules;

- Modularity4 Extreme modularity. Unlimited modular possibési(more than 5
modules).

3.4.2 Measuring customization

The same should be done for the variatlstomizationIn order to measure customization,
we use the classification of Lampel & Minzberg (&89%vho did develop the continuum of
customization stages (see figure 16). Hence, fi@eables for customization are defined,
scaled fromCustomizationO(no customization, but standardization) Modularity4 (pure
customization) which are based on the time dimensib customization. Modification is
possible for the customer in the design, fabricatassembly and distribution phase:

- Customization0 Pure standardization, no influence of customedrsala Service
offering has dominant design and is targeted tmash people as possible;

- Customization1Segmented standardization. It is possible forciiitomer to modify
the service offering in the distribution (or uséage. Organization responds to the
needs of different customer groups;

- Customization2 Customized standardization. Standardization insigite and
fabrication phase, customization for the assembty distribution phase. Services are
made to order, from standardized components;

- Customization3 Tailored customization. Standardization during ttlesign phase,
customization for the design, fabrication and assgmhase. The design is standard,
but organization can fully adapt to the customeegds;
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3.5 Revised framework

- Customization4Pure customization. Customers have influencepamticipate during
all phases of the production process. Servicengpbetely made to order.

All five measurement criteria for the variabl®®dularizationandcustomizatiorcan be used
now for the creation of our revised framework. ®irtbere are five gradations of each
variable, we present a 5x5 matrix, as visible li@&2. This means 25 possible combinations,
for which we give a classification name (bold) amdexample. Using this revised framework
enables us to scale different service offeringssenvice organizations regarding to their
degree of customization and modularity. Using trasnework gives an deliberately overview
whether an service offering has mass customizafgatures (for existing services) and
capabilities (for yet to be developed service ofigs).

Customization0 Customizationl Customizatio @uitation3 Customization4
ModularityO0 | No Customization X X X X
example First PC: IBM PC
One-Module One-Module One-Module | One-Module Pure
Modularityl X Standardized Customized Tailored Customized
Tax
example 1st T-Ford Quartz watch | administration X
Regular Regular Regular Regular Pure
Modularity2 X Standardized Customized Tailored Customized
example Next T-Ford Apple iPhone 44 Ice-Watch X
Modular Modular Modular Modular Pure
Modularity3 X Standardized Customized Tailored Customized
example X Smart (car) Tailored shoes$ Holiday
Personally Personally Personally Full
Modularity4 X Standardized Customized Tailored customization
example X Video on demand Bugatti Veyron Superyacht

Table 2 — 5 x 5 revised framework

The ‘X’ means a combination which is impossible. Ba one handCustomizationl-
Customization4n combination withModularityO is not obvious, since there are no
modules to choose from. On the other haviddularityl-Modularity4in combination
with CustomizationOdoes not make sense, because there is no poinine the
customer can influence the service offering evaugh that service offering has one
or more modules;

Customization ModularityG means no choice for the customer (No Customiagtio
at no specific moment during the process. An exangplhe first personal computer
(IBM PC) which was completely standard and non-@ustable;

Customizationlx Modularityl: One-Module Standardized. One module to choose,
only at distribution phase. Example is the firdedrd, offered only in black;
CustomizationXx Modularity2 Regular Standardized. For example: the succexsor
the T-Ford has more colors to choose from;

Customizationk Modularity3 Modular Standardized. An example is not easyro, f
since service organizations frodustomizationido not allow multiple requests from
customers, but respond to different groups of custs;
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- Customizationlx Modularity4 Personally Standardized. This combination is not
possible, since service organizations fr@ostomizationldo not allow requests from
customers, but respond to different groups of custs;

- Customization2x Modularityl: One-Module Customized. For example an standard
guartz time mechanism that is used by differentivatanufacturers;

- Customization Modularity2 Regular Customized. An example is the requesarfor
Apple iPhone 4s at a phone shop, since the only nwdule to choose from are
memory and color;

- CustomizationZ Modularity3 This means customization from the assembly phase,
for example a configurable car like Smart. Offeriadpuilt from larger standards, like
the coloured plastic bodypanels.

- Customization2x Modularity4 Personally Customized. For example video-on-
demand services, where customers can choose atitlef a non-limited range of
films;

- CustomizationX Modularityl: One-Module Tailored. For example a person wHe fil
forms (part-time) for customers regarding their aabninistration.

- CustomizationX Modularity2z Regular Tailored. The service offering of Ice-\8rats
a good example. On the Internet customers can ehaasodel and a specific color
and order the watch, which has an characteristik; o

- CustomizationX Modularity3 Modular Tailored. For example the Italian shoekara
who offers hand-made shoes to its customers;

- CustomizationX Modularity4 Personally Tailored. For example the Bugatti \beyr
which can be customized in dozens of varietiesredtas fabricated,;

- Customization4x Modularityl: One-Module Pure Customized. Only one module to
choose is hard to think up since the customeréadly involved in the design phase;

- Customization& Modularity2 Regular Pure Customized. This is almost not |pbessi
when customers have already influence during tsegdephase;

- Customization4 x Modularity3 Modular Pure Customized. For example the
compostion of an exclusive holiday, such as artdpody else made before;

- Customization& Modularity4 Fully Customized. The ultimate customization ghas
This is everything that is offered fully personalizand fully customized, for instance
a superyacht.

3.6 Concluding remark

This chapter introduced modularity, customer cagfeand on-demand manufacturing as the
most crucial components for service mass custosiizerovercome. By given additional
information on modularity and customer integratidtine usefulness of a framework was
evident. Therefore the Bask et al. (2011) framewowhich combines these two variables,
was presented. This answers the second researshogu®&Vhat is an effective framework to
analyze the degree of mass customization for sereiganizations?” Our framework
presented in table 2 enables us to frame serviegmmjs and draw conclusions on the degree
of mass customization.
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4. EMPIRICAL FINDINGS AND INTERPRETATION

In this chapter the previously presented framewserkliscussed and analyzed by means of
three case studies. All cases have a service diorens order to determine the degree of
mass customization and modularity. Each case isrgged with general information about
the company, the industry, and the service offerlext to this, the service offering is rated
on the framework of Bask et al. (2011).

4.1 Research method: case study

Case study research is mostly practical when tea@ienon under investigation is difficult
to study outside its natural setting and when itigated concepts and variables are difficult
to quantify. Case study is performed when “how” &why” questions are asked, when the
researcher has little control over events and whercurrent phenomenon is investigated in a
real-life context (Yin, 2003). Next to this, castdy research is considered as most
appropriate in situations where research and thamrystill forming. Therefore, case studies
are meaningful especially when there is limitecbpknowledge or the existing knowledge
seems inadequate (Eisenhardt, 1989). Research s cuatomization of services is lacking,
and a contribution with an empirical character uthis research gap.

For this research, a multi-case study approachdaptad, since according to Yin (2003),
multiple cases are used if “replication logic” iepected to expose support for theoretically
similar results or contrasting results for predigareasons.The applicability of the
presented framework therefore can be tested oerdiif service organizations.

For case selection, the following criteria haverbeensidered:
- The company provides customers with services;
- The companies belong to different service-industrignis gives rise to generalization
of our framework;
- The company is able to pursue mass customizatitime@rsbusiness strategy.
In the following sections the cases are presented.

4.2 Banking industry — ING

Company’s websitehttp://www.ing.nl/zakelijk/
4.2.1 Company overview

The case study is conducted at the Dutch Reta#sidivof ING Bank N.V. During the period
of six months, the service process of unauthoreewbunt overdraft for business checking
accounts is investigated at the business unit Btddanagement Payments (part of COO &
Producten), see figure 18.

ING is a global financial institution of Dutch onng focusing on the delivery of financial

products and services in the way its customers wWaarmh delivered: with exemplary service,
convenience and at competitive prices. ING wantsséb the standard in helping their
customers managing their financial future. The hess strategy of ING Domestic Bank
Nederland focuses on ‘building the preferred bafdre value of this strategy is customer
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centrality, which is closely connected to the iméigpn of customers into the organizational
processes of ING, being drivers of process imprammBased on these company facts, it is
plausible that ING pursues mass customization ambéss strategy.
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Figure 18 - Chart ING Bank N.V.
4.2.2 Industry

The banking industry has undergone a major downfdle consequences of the financial
crisis did also affected ING. In October 2008 INg&eived a capital injection of € 10 billion

from the Dutch government. As a condition for tHNG had to sell the insurance division

Nationale Nederlanden and a part of their bankiotiviies (asset management and the
division of the American branch of online bank INDGect). The banking industry in general

has made a downward shift in performance. The egoef consumer confidence is crucial

in the current economic situation. Many banks apt dtrategic plans centered around the
topic of consumer trust which should increase custoretention. ING's strategic focus is
aimed at customer-oriented banking activities tkasily respond to changing market
conditions. This makes ING a relevant research abpjgince the characteristics that are
described above fit into ING’s operating and statenodel.

4.2.3 Service offering

The service offering that is analyzed for this catedy considers the collection of
unauthorized overdraft on business checking aceofsee figure 19). On this moment, this
service offering is executed based on the amountebt on the one hand, and on specific
customer characteristics on the other hand. A lhighsount of debt means a more stringent
treatment, whereas the legal entity of an accoaltten (business account) sometimes leads to
settlement with the private account of the custofimecase of joint and several liability).

This service offering is now rated, according te theasurement criteria developed in chapter
three. Table 3 presents the service offering of pSitioned in the framework.
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Customization0 Customizationl Customization2  @uneation3 Customization4
ModularityO0 | No Customization X X X X
example
One-Module One-Module One-Module | One-Module Pure
Modularityl X Standardized Customized Tailored Customized
example
Regular Regular Regular Regular Pure
Modularity2 X Standardized Customized Tailored Customized
example ING
Modular Modular Modular Modular Pure
Modularity3 X Standardized Customized Tailored Customized
example
Personally Personally Personally Full
Modularity4 X Standardized Customized Tailored customization
example

Table 3 — ING positioned in revised framework

Based on the

revised framework,

ING’s service aoffgris regarded as ‘Regular

Standardized’. This meanSustomizationlx Modularity2 since at the end of the debt
collection process the module of settlement camafsanged for the customefhere are
different modules, since the process allows differeays of customer treatment.
Customization is only possible at the use phasbeoprocess, since customers cannot change
the way debt collection is offered. The only magition is to pay the debt, and exit the
process.

For ING this means they are not able to offer tlodients a customized solution, mainly
caused by a low customization level. On the onalhhrs is not in line with their business
strategy of customer centricity, on the other h&nid a conscious choice because of the
monitoring role in the debt collection process.
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Figure 19 - Treatment ING's unauthorized checking acount overdraft (Dutch)

4.3 Software industry — Microsoft Office 365 (SaaS)

Company’s websitéhttp://www.microsoft.com/nl-nl/office365/online-defare.aspx

4.3.1 Company overview

This case study is conducted based on informatiom fthe mentioned website. Microsoft

was founded in 1975 by Bill Gates and Paul Allengd decame over the years the most
important software producer in the world. Microsisft(based on sales volume) the world’s
biggest software company, and primarily known fréimeir products, such as MS-DOS,

Windows, and Microsoft Office. Profits and turnover2010 amounts respectively 18,7 and
61,9 billion dollar. Technology is still multiplygq because in 2011 Microsoft Office 365 is
introduced, an internet service that can be caiegpias SaaS.

4.3.2 Industry

Software as a Service (SaaS) is also referred tikeasn-demand software industry. SaaS is a
software delivery model in which software and iss@ciated data is hosted in the cloud
(centrally). SaaS is applicable to all sorts of ibess applications, such as CRM, ERP,
invoicing, etc. According to Wikipedia, SaaS apations support application customization.
This shows that this case is useful for the frant&westing. A single customer can configure
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different options that affects functionality anderface. The application can be customized to
the degree it was designed for based on a seedéfined configuration options.

4.3.3 Service offering

Microsoft Office 365 is an online Office equivalenwhich is hosted in the cloud. All
connected users have online access to e-mail,nenrieetings, documents and agenda’s
which is secured and supported by Microsoft. Emgésycan easily access the same Office
tools and information. Microsoft Office 365 is lie®ed on a flexible, per-user per-month
subscription plan. The IT staff of the organizatman simply set up new user accounts, and
control access to new features. Microsoft offergaaety of plans that meet the needs of
individuals, organizations, and government agenaied| sizes with varying IT needs.

Also Microsoft Office 365 will be rated according the measurement criteria. Table 4 shows

this case being applied on the developed framework.

CustomizationQ Customizationl Customization2  @uitation3 Customization4
ModularityO | No Customization X X X X
example
One-Module One-Module One-Module | One-Module Pure
Modularityl X Standardized Customized Tailored Customized
example
Regular Regular Regular Regular Pure
Modularity2 X Standardized Customized Tailored Customized
example
Modular Modular Modular Modular Pure
Modularity3 X Standardized Customized Tailored Customized
example
Personally Personally Personally Full
Modularity4 X Standardized Customized Tailored customization
example MS Office 365

Table 4 — Microsoft Office 365 positioned in revisé framework

Based on the revised framework, MS Office 365 asewvice offering is regarded as
‘Personally Customized’. This mear@@ustomization2x Modularity4, which shows that
Microsoft Office 365 has a high degree of moduarithe service offering can easily be
divided in modular sub processes, and adjustmetiiesntention of this SaaS equivalent.
There is also a high degree of customization fa slervice offering. Customization is only
possible during the assembly and distribution phaisee MS Office 365 makes use of pre-
determined modules.

Overall, this service offering thus has a high éegsf modularity and average customization.
As a service, SaaS in general is customizableisbdépendent of different modules that are
brought together. Hence, aging of the service woifferis a risk, and the continuous
development of new software packages are highlyrapt for software providers.

4.4  Car manufacturing — Citroén

Company’s websitehttp://www.citroen.nl/home/#/auto/
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4.4.1 Company overview

Citroén is a French automobile manufacturer, fodnike1919. Citroén was the first mass-
production car company outside the USA. AccordiagWikipedia, Citroén has earned a
reputation for innovation and revolutionary engiireg, like the first all-steel-bodied car, the
first front-wheel drive car, and the world’s fireydro pneumatic self-leveling suspension
system. Citroén is part of the PSA Peugeot Citgé@&up. In 2009, Citroén launched a new
brand identity to celebrate its ©@nniversary. A premium series of cars under thenB®e
and logo was brought to market in 2010 with the DS3

4.4.2 Industry

Citroén operates in the automotive industry, whielsigns, develops, manufactures, markets
and sells motor vehicles. This industry was longrabterized by mass producers, pushing
products through the dealer channel. But efficiemcproduction methods started early, for
example at Toyota’s manufacturing plant. There TRS (Toyota Production System) was
developed, also known as lean manufacturing. Noysdaar producers try to attract
customers by producing based on customer demadngdsptlling product into the channel. It
is more customer-driven than market-driven, byding cars for individual customers within
a previously-decided range of options.

4.4.3 Service offering

The Citroén DS-series is a great example of alwatris pulled into the retail channel. No
mass production efforts, but premium models, tleatehdistinguished configuration options.
At the moment, Citroén provides the DS3, DS4 an& [ customers with a high variety of
appearance modifications. For instance the rooftbpssis, side mirrors and lamps could be
modified differently according to the customerst&a There is a variety of unique-look paint
jobs, patterned chrome, etc. Customers can custothéir DS using the car configurator at

Citroén’s website. Table 5 presents the resultaghg the Citroén DS-series for modularity
and customization:

CustomizationO Customizationl Customization2  @usation3 Customization4
ModularityO0 | No Customization X X X X
example
One-Module One-Module One-Module | One-Module Pure
Modularityl X Standardized Customized Tailored Customized
example
Regular Regular Regular Regular Pure
Modularity2 X Standardized Customized Tailored Customized
example
Modular Modular Modular Modular Pure
Modularity3 X Standardized Customized Tailored Customized
example
Personally Personally Personally Full
Modularity4 X Standardized Customized Tailored customization
example Citroén DS-series

Table 5 — Citroén positioned in revised framework
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Based on the revised framework, Citroén’s productd cars seen as a service offering, is
regarded as ‘Modular Customized’. This me@ustomizationX Modularity4, which shows
that Citroén has an high degree of modularity. Byithe process, different modules can be
added (representing the multiple choice optionsttier individual DS-series) and customers
can make modifications to a great extent. Citro#fare a variety of configuration options
relative to competitors that is should be seenl@msst unlimited. But, when the car is in the
production stage, nothing can be changed. Theretastomization is only rated as average.

For car producers, this is the most customizable tegproduce cars at the moment, on the
one hand not allowing customers influence the deaigd production phase, but benefit from
a high degree of modularity possibilities.

4.5 Summary of results

This chapter provides an answer to the third rebe@uestion“What is the result of
implementing this revised frameworkBy using the revised model, service offerings lban
scaled along a 5 x 5 matrix, which conclude on degree of modularity (y-axis) and
customization (x-axis). This framework is an effeettool considering the analysis of mass
customization in the service industry. The 3 caases placed into the framework and it
became clear that for each case a typology coufdurel.

All three companies actually consider the custoagman important factor for their service
offering. To find companies which allow customessmiake modifications in early stages of
the production process (high customization) is hawralifficult. Mostly this causes service
offerings to become more expensive, and the pradfessking them too complex.

05/2012 — Maarten ter Harmsel



UNIVERSITY OF TWENTE. Master thesis: Mass customization as a solutiothi® service industry 48

5. CONCLUSION

This research started with the notion that theiserindustry has gained importance during
the last decades. Services should be viewed ascag® of customer co-creation which create
substantial customer value for each individual @ongr. This is practically the same as mass
customization is aiming at; providing custom-madedpcts and services, with near mass
production efficiency. However, the differencesvien goods and services (product view)
and a service offering (process view) are importanhis research. Therefore in chapter 2 the
main challenges that apply to the service industeydistinguished, giving rise to the fact that
mass customization is difficult to apply for seeviarganizations.

This research focused on the development of a framethat makes it possible to analyze
mass customized service offerings. Therefore, @ndptapplied mass customization into the
service context through working towards a framewtit&t overcomes the most important
obstacles to mass customized servioedularity, on-demand manufacturingnd customer
co-design This framework is developed by combining the degsfmodularityandcustomer
integration (customization)which finally is applied to multiple cases of \@ee offerings.
Measurement criteria were developed for both véegland scaling the different case studies
gave us interesting insights. All three casestii ithe revised framework and could be ‘rated’
along the variablesnodularity and customization The higher the degree of customer
interaction and offering choices, the higher degremass customization should be reached
in the revised framework.

Our revised framework is the answer to the maireaeh questionhpw can mass
customization be analyzed in the service industoyZhis thesislUsing our framework gives
researchers and managers the possibility to daterithie degree of mass customization for
random service offerings.

5.1 Theoretical and practical contribution

Since most of the previous research on mass cusation was performed for the
manufacturing domain (Piller & Tseng, 2010), tresearch contributes to the research gap in
the service domain. Developing the revised fram&wsee table 2) based on the framework
of Bask et al. (2011), provides a solid additionhe existing knowledge base. Obviously, it is
evident that mass customization for the servicamaio is worthwhile to investigate even
further.

The increased importance for organizations towagagices that perfectly matches customer
needs is evident after performing this researcle piwrpose of this study was to present an
evaluation framework that guides researchers arghnizations in the right direction,
deciding whether a service offering matches custoneeds (being heterogeneous) with
modular, customized components offered at massuptimh efficiency. By revising Bask et
al's (2011) framework, this research developed aemiutegrated and cohesive tool for this
decision, since the framework is no longer baséelyson qualitative assumptions but also on
guantitative metrics. Next to this, the framewosk areated by using the most important
literature in this field of study. The literatureaysis (found in chapter 2 and 3) creates order
in the wide variety of mass customization reseadogigetermining the position of the service
management area in this sometimes intangible fiéldesearch. The case study results
indicate that our framework is applicable for thetmal use and research of the service
industry.
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For managers this framework is a helpful tool taleate their service offerings and gives
them insights for the expansion of their busineswisies in the right direction. For them it is
an useful framework which allows them to rate the#rvice offering according to two
variables (modularity and customization). Previgugiose variables were difficult to identify
simultaneously. Managers and businesses can chlihegegrocess of offering an individual
service according to the findings from this framekv@ he case study results indicate that our
framework is applicable for practical use. Managens use it as a tool to determine whether
a mass customization strategy, in order to becowre rrustomer oriented, is appropriate for
their services offerings.

5.2 Limitations of our study

Despite the fact that the developed framework ia thesis contributes to as well theory as
practice, we mention some limitations of our studgmember, this thesis is primarily based
on modularity and mass customization in a servieging and it gives a framework for
measuring modularity and customization for serafterings only.

- The limited sample. Although evidence is basedhoeet case studies in three different
service areas (banking, automobile and softwahey, hay not be representative for
the service industry as a whole;

- The variable ‘modularity’ used in this research gsite often related to the
manufacturing industry. Since this research is thase existing knowledge of that
variable, using it for further research is riskyténms of misinterpretation issues;

- Services differ in terms of characteristics andilaites from physical goods, which
means that in services the modules may mix togdikeause of the process view.
This characteristic of services and service modldeags extra challenges for
customers, because it is hard to identify the egantponents involved in the service
production and service offering. The identified gwotion stages which are
appropriate for analyzing the production of physigaods are also difficult to
distinguish for the service setting;

- This research did not distinguish the variable tcwsthe developed framework. It is
plausible that expenses play an important roleofganizations that are using mass
customization as a strategy. It is still uncleaatevel of investment is necessary for
organizations in order to develop a beneficial nastomization strategy.

5.3 Suggestions for future research

Future research should concentrate on the valiaifathe results from our framework. A
more in-depth case study in the service industrgég®@mmended to verify the initial value of
our framework for application on all service offegs as well as for theory. Our initial
findings also demonstrate the usefulness of tlEsméwork for managerial purposes. Hence,
extending the scope is beneficial for both reseascland business managers. Besides that,
further research gives rise to our initial finditlgat our framework is usable for scaling
service offerings on their mass customization caipab

Our research focuses on the provision of servideriafjs, which are in case of mass
customization created in cooperation with the augto The developed framework shows that
‘created in cooperation with the customer could beasured using the variables
customizationand modularity. This assumption holds true for our study, howesther

research should focus on the applicability of themgables for a service setting. Especially
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the variablemodularity is due to the intangibility of most service offegs quite difficult to
interpret and to measure for a random service iaffeiThis research shows that this variable
could be formulated more comprehensively sincaigas questions, and that a modification
of it is required.

Future research should also focus on the cost @etigp of mass customized service
offerings. Although it is already proven in prevsoliterature that mass customization is
beneficial for both customers and service orgainat it still remains unknown what level of
investment is required for organizations to applypass customization strategy, and whether
customers profit from buying customized serviceenffgs produced by organizations with
mass production efficiency, facing lower pricesiot.

In short, there are multiple open ends where futesearch should focus on. However, future
research is indispensable to provide us with atgraaside in the complex and relatively
unexplored field of mass customization for the merindustry at the end.
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APPENDIX 1
Code Names Cuestionnaire [tems
Dynamic Teaming (DT)

DT1* Production teams that can be reorganized are used in our plant

DT2* Production teams can be reorganized in response to product/process
changes

DT3* Produclion teams can be reassigned to different production tasks

DT4 Production teams are nol permanently linked to a certain production task

DT5* Production team members can be reassigned o different teams

DTe&* Production team members are capable of working on different leams

DT7 Production teams have no difficulty accessing necessary resources

Product Modularity (PM)

PMI* Owr products use modularized design

PM2* Our products share common modules

PM3* Our product features are designed around a standard base unit

PM4 Ouwr products can be customized by adding eature modules as requesied

PM5* Product modules can be reassembled into different forms

PM6* Product feature modules can be added to a standard base unit

PM7 Product modules can be rearranged by end-users Lo suit their needs

Process Modularity (PRM)

PRMI* Our production process is designed as adjustable modules

PRM2* Owr production process can be adjusted by adding new process modules

PRM3* Production process modules can be adjusted for changing production
needs

PRM4* Our production process can be broken down into standard subprocesses
that produce standard base units and cusfomization subprocesses that
further customize the base units

PEMS* Production process modules can be rearranged so that customization
subprocesses occur last

PEM6G Production process modules can be rearranged so that customization

subprocesses be carried out later at distribution centers

*Items that are retained in the Anal measurement instrument.

Figure 20 - Modularity based measurement items (Twet al., 2004).
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