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Abstract 

i 

Abstract 

The increasing demand towards products and services that perfectly matches the 
customer needs is evident, so the manufacturing trends are aiming to produce 
small unit of customized product in large total volumes. The advances in 
manufacturing and information technologies provided great opportunities to 
achieve cost-effective mass customization. The purpose of this study was to have 
a holistic view on under-standing how entrepreneurs in small companies employ 
and effectively manage mass customization realization. The focus was placed in 
identifying what are the major factors that influence successful mass 
customization, how available technologies are enabling this process and how 
companies achieve value co-creation with the customers. 

In order to study the practical implementation of mass customization four case 
studies have been conducted. The information gathered was categorized and the 
preliminary theoretical framework was used as a template to compare the 
empirical results.  

The results show that every strategy for mass customization has to be customizes 
according to the particular product/service, market, customers, and the available 
technology for cost efficient implementation of mass customization. In a mass 
customization system value co-creation is achieved by direct customer integration 
and is benefiting from economies of integration. The challenge is to balance the 
system to the right degree, so socially and technologically efficient environment 
can bring higher value for the customers and better business opportunities for the 
companies. 
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1 Introduction 
This chapter provides the reader with an overview of the evolving concept of 
Mass Customization. Together with a problem description and purpose sections 
underlines the main scope of the research which is translated into concrete 
research questions. Finally, some definitions are provided in order to guide the 
reader.  

1.1 Background 
Digitization and the Internet have already transformed existing products and 
activities in number of areas. Besides the changes in the delivery of existing 
products, there are also examples of genuinely new approaches that were not 
available prior to expansion of Internet technologies. One example is adopting 
“open innovation” practices for involving the customers to find solutions or 
improve product development processes; then supporting the customers in 
sourcing of specialized products over the Internet. The growing accessibility of 
Information Technology, especially Web 2.0 technologies, has made the 
collaboration between people, ideas and economies more available than ever. It 
accelerates the power of mass-collaboration where new models of production are 
established, based on community, collaboration, and self-organization rather than 
on hierarchy and control. The customers are becoming “prosumers” (Tapscott & 
Williams, 2006) by co-creating goods and services rather than simply consuming 
the end product, and are engaged in the process of developing a product or 
service that will satisfy their needs and develop new businesses. Creative 
communities are built and the boundary between the company and the 
environment is not firmly set, so the innovation processes can go in both 
directions which may be quicker and easier to some extent. And all this happens in 
networks of partners who work as peers. We have successful examples how peers 
produce an operating system, an encyclopedia, the media, and even physical 
products. 
New developing trends are going towards small unit production of customized 
products in large total volumes and towards open structures for labor and 
production, which enables new ways of working in wider collaboration over local 
and global borders (Bellgran & Säfsten, 2010). The ongoing advances in 
manufacturing, as well as information and communication technology, have made 
mass customization a feasible option for a wide range of products. The power of 
Internet has already been acknowledged for its opportunities in connecting 
customers, producers, suppliers and logistics providers in each stage of the 
manufacturing value chain (Kaplan & Haenlein, 2006). Internet technologies and 
automated manufacturing systems are enabling consumers to customize practically 
anything from computers, electronics, jewelry, clothing, to chocolate and cereals.   
 
Manufacturing companies are faced with great tendency towards individualization 
of demand, which compel them to build flexible and agile production systems 
with growing number of product variations, right down to the fabrication of units 
of one (Piller & Kumar, 2006). The purpose of mass customization is to distribute 
highly customized products with mass production efficiency. Unlike mass 
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production system, distinguish characteristic of mass customization is great 
intensity of interactions. The producer has to interactively engage with each 
customer individually in order to acquire precise information about their needs 
and requirements, translated into concrete product specifications. This repetitious 
action of co-creation and co-design linking the customer and the producer results 
in high communication costs. The advent of Internet technologies provided the 
information structure to match flexible manufacturing capabilities with customer 
demands. Its low-cost communication capabilities have made reduction of 
transaction costs realizable, thus enabled mass customization on a larger scale. 
Some of the recognized mass producers which gained from adaptation of mass 
customization approach are companies such as Dell, Hertz, Cemex, Nike, Adidas, 
Toyota, Proctor & Gamble, Scania and others. Not only that Internet 
Technologies are facilitating one-to-one communication between company and 
customers, but are also supporting data collection and information processing 
(Kaplan & Haenlein, 2006). Information gathered during each customer 
interaction can lead to integrated knowledge flow that improves the knowledge 
base of the company (Pine, Peppers, and Rogers, 1995). Continual learning 
relationships between a company and its customers can be attained with 
collaborative filtering and data mining techniques, combined with cookies and 
online registration. These are plain examples of how can information collected 
using Internet assist the learning process, which as a consequence will lead to 
long-term business achievements.  
 
Da Silveira, Borenstein and Fogliatto (2001) addressed the main enabling 
technologies supporting mass customization as Advanced Manufacturing Technologies 
(AMT), including computer numeric control (CNC) and flexible manufacturing 
systems (FMS), and Communication and Network Technologies such as computer-aided 
design (CAD), computer-aided manufacturing (CAM), computer integrated 
manufacturing (CIM), as well as electronic data interchange (EDI). Researchers 
consider these technologies essential to mass customization implementation, 
which exploit the benefits of the fundamental mass customization attributes, such 
as agility and flexibility. According to Da Silveira et al. (2001), the major 
motivation behind the extensive use of communications and networks based on 
Information Technology is to provide direct links between work-groups and to 
advance the response time to customer requirements. A mass customization 
system is extremely reliant on well designed information systems that provide 
direct links between internal workgroups, such as manufacturing, design and 
testing, and between external workgroups, such as suppliers and customers (Da 
Silveira et al., 2001).  Information systems like product configuration systems are 
permitting acquisition of the customer requirements, whereas automating the 
order taking process, and are considered to be the most important enablers of the 
mass customization strategy (Blecker, 2005). Overall, a configurator is 
implemented over the Internet at the interface between a supplier and the 
customers, with primary task to support customers in the product self-
configuration according to their individual requirements. Piller (2004) points out 
that flexible manufacturing technology for efficient production of high variety 
products has already been obtainable for many industries, for quite some time. He 
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claims that there was inconsistency between the accessibility of flexible production 
systems and the availability of appropriate information systems that would be 
capable of handling the intensive customer-company interactions and reducing the 
information flows, particularly in consumer markets. This variation in the 
availability of different technologies could clarify the time lag between the 
extensive debate of mass customization in the literature and its delayed practical 
realization. 

1.2 Problem discussion   
Great foundation for any company is achieving appropriate balance of people and 
technology. The development of the technologies is leading to a major shift 
towards Mass Customization - the possibility to customize products exactly in 
quantities as small as one, although producing them at mass-production speeds. 
Mass customization in the Information Age is replacing the mass-production 
model of the Industrial Age (Momany, 1996). 
 
Mass customization can take place at different points along the value chain, 
ranging from simple adaptation of delivered products by customers themselves, 
up to the total customization of product design, fabrication, assembly and 
delivery. Da Silveira et al. (2001) argue that the rationale for the development of 
mass customization systems is based on three main ideas. Those are: new flexible 
manufacturing and information technologies enable production systems to deliver 
higher variety at lower cost; increasing demand for product variety and 
customization is obvious; and the fact that product life cycles are getting shorter 
and expanding industrial competition has led to the breakdown of many mass 
industries, raising the need for production strategies focused on individual 
customers. 
Mass customization begins with co-design process, linking the manufacturing 
company (or retailer) and the individual customer (Piller & Kumar, 2006). The 
customization process is conveyed with a dedicated system for customer co-
design, usually named as “configurator”, “user toolkit” or “co-design platform”, 
which lead the users during the process of configuration of individual solutions. 
The users are presented with the variations of the solutions which are also 
visualized, assessed, and priced. In this way the users are engaged in learning-by-
doing process that helps them recognize and articulate their own needs and 
requirements. Von Hippel (2001) defines these toolkits as a technology that 
enables users to design a novel product by trial-and-error experimentation and 
provides immediate feedback on the prospective result of their design ideas. These 
configuration toolkits are today also available online. In order to meet each 
individual customer needs, the compulsory precondition of mass customization 
are the co-design activities. In addition, these co-design activities are as well the 
main factor for complexity, difficulty and conceived risk for the customers, which 
are constraining the accomplishments of a mass customization strategy. The 
expression “mass confusion” is used to illustrate the difficulties and drawbacks 
that the customers could possibly experience from interactively engaging in mass 
customization processes. Several authors emphasize the downsides for the 
customers involved in the co-creation activities, particularly in the perspective of 
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toolkits for user innovation and co-design (Piller, Schubert, Koch & Möslein, 
2005) and argue that the cause for this “mass confusion” can be categorized as:  
 

• The burden of choice faced by the customers when they seek to find the 
right option from a great number of possibilities 

• Information gap concerning the behavior of the producer 
• Complexity of addressing individual needs and transferring those needs 

into a concrete product 
 

Involving the customers into a co-design process as component of a mass 
customization strategy is encouraging course for companies that are pushed 
towards responding to the increasing individualization of demand. Piller et al. 
(2005) proposed the use of online communities for collaborative customer co-
design in order to reduce the “mass confusion” phenomenon. They challenged the 
statement made by other researchers in mass customization domain that offering 
customized products demands only correlation between the supplier and the 
customer on individual (one-to-one) bases. They argue that collaboration among 
customers in online communities can have significant impact in overcoming the 
mass confusion phenomenon. They established the concept of a collaborative 
customer co-design environment which contributes to reduction of mass confusion. 
With dedicated toolkits for co-design, customers are able to jointly work on 
customized solutions, either provided to only one customer or to the entire 
community. From the cases of “Adidas” and “Lego“, Piller et al. (2005) indicated 
potential benefits of interactive communication between customers as a way to 
decrease mass confusion. These companies observed self-directed customer 
communities around the products offered by the companies, where customer 
interactions existed in direction of the elicitation process. One example of 
community based company is “Threadless” that has effectively completely 
outsourced the innovation process to community users (customers), beginning 
from idea generation to choosing between samples for mass production. 
 
As members of the communities, the users interact with each other with no 
constraints, improve ideas and at times, according to von Hippel, even “drive the 
manufacturer out of product design.” By adopting techniques such as design 
contests, toolkits and customer forums, with intention to motivate a wider range 
of novel and creative ideas from the user domain, manufacturers have the 
opportunity to thoroughly use the innovation potential of the customers. 
Reichwald and Piller (2006), named this collaborative way of value creation 
“interactive value creation”.  Howe (2008) refers to this idea of interactive value 
creation as  “crowdsourcing”,  defined as  “An act of a company or institution 
taking a function once performed by employees and outsourcing it to an 
undefined (and generally large) network of people in the form of an open call. 
This can take the form of peer-production (when the job is performed 
collaboratively), but is also often undertaken by sole individuals.” The authors of 
this thesis also stand at the point that besides fostering information exchange 
between a manufacturer and its customers, additional synergies can be achieved by 
combining the interactions among the customers within communities, with final 
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goal to create new business opportunities and value added to the customers 
engaged in mass customization practices. 

1.3 Purpose 
Mass Customization is not suppose to be considered as winning strategy suitable 
for every company, but it has to correspond  to particular market and customer 
types. Mass customization cannot be treated as “one size fits all” approach nor 
can it be considered as right strategy in all contexts. Deciding on the correct 
degree of customization depends on proper analysis of customer requirements 
and the operational capabilities available in the company (Piller & Kumar, 2006). 
 
The purpose of our research is to convey an exploratory study to obtain 
understanding how to develop successful mass customization strategy for small 
companies with support of (1) manufacturing systems, (2) information technology 
and (3) customer interactions in online communities. How those interactions can 
result in new high value-added business opportunities in a turbulent global market. 
Our interest is positioned on discovering how these particular concepts are 
enabling mass customized production. In this research we intent to address the 
success factors as well as the challenges that the organizations face when they tend 
to obtain competitive advantage by adopting mass customization differentiation 
strategy. How flexible manufacturing systems, information technology and 
customer involvement in mass customization practices, can be bridged in order to 
achieve higher economic benefits, develop business opportunities and reinforce 
the relationship with the customers. We are developing a theoretical approach and 
evaluate the developed approach by conducting an empirical study in different 
industries. 
 
According to Salvador et al. (2008), a company must not consider mass 
customization only as strategy regarding its operations, but rather a holistic effort 
to redesign the organization so it can capitalize on the opportunity of efficiently 
meeting diverse customer requests. Considering the holistic nature of the concept 
of mass customization, argued by many authors (Davis, 1987; Zipkin, 2001; Hart, 
1995) with the statement that all aspects of the organization must be synchronized 
in order for mass customization to be successfully achieved, this research has 
broad holistic view in the investigation approach. The intention is to get familiar 
with the larger picture, so we can understand the smaller building blocks of 
successful mass customization practice. Based on the problem discussion we 
developed a model addressing the concepts that will be of our interest in the 
research (Figure 1-1). 
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Figure 1-1 Scope of the study 

1.4 Research questions 
• What are the major factors that influence successful mass customization 

implementation? 
• How Advanced Manufacturing Technologies combined with available 

Information Technologies enable mass customization in an organization?  
• How can an organization achieve value co-creation between the 

organization and the customers in the highly competitive markets? 

 

1.5 Delimitations 
In this study, we are interested in analyzing small companies offering customized 
products and are operating in consumer market. Considering the certain 
constrains in this study we are not involving customization of the services. In our 
study we do not intend to analyze the suppliers’, distributors’, marketers’ and 
other participant’s interactions in the value chain. Although some of these aspects 
might be mentioned through this paper in order to support the demonstration of 
our main goal – the resulting business opportunities. We do not intent to involve 
any cost analysis or other calculations in terms of financial expenses necessary to 
utilize the required technology. 

1.6 Positioning of the study 
The possibilities of mass customization are accepted as primarily positive by 
theoretical and empirical studies for many years (Piller, 2004). Despite the 
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increasing attention it has been receiving in the literature, Mass Customization is 
still a novel concept with limited practical implications and is lacking more 
extensive development.  
 
This study contributes to the ongoing discussion about mass customization by 
filling the gap in the lack of empirical studies that test the theoretical propositions 
of mass customization opportunities and the capabilities required from small 
companies implementing mass customization strategy. 

1.7 Definitions 
Mass Customization: Is a process through which companies can provide customized 
products or services, through flexible processes in high volumes and at reasonably 
low costs (with mass production efficiency). 
 
Customer co-design:  Customers are integrated into value creation by defining, 
configuring, matching, or modifying an individual solution. 
 
Flexible manufacturing system (FMS): A manufacturing system with certain degree of 
flexibility that allows the system to respond to changes, either predicted or 
unpredicted. FMS is highly flexible in managing manufacturing resources such as 
time and effort in order to manufacture a new product. Great application of FMS 
is found in the production of small sets of products like those from a mass 
production. 
 
Reconfigurable manufacturing system (RMS): A reconfigurable manufacturing system is 
designed for fast adjustment of production capacity and functionality, in response 
to new circumstances, by re-arrangement or changing the system components. 
 
Computer Numeric Control (CNC): A control system in which numerical values 
related to preferred tool or control positions are generated by a computer. 
 
Configurator: An information system that supports the creation and management of 
configuration knowledge and the specification of individual products. 
 
Open innovation: Describes collaboration for innovation within networks of firms 
and external entities like customers, retailers, suppliers, competitors, universities, 
and other research labs. The main advantage of open innovation is the ability to 
capture the large base of information and knowledge about needs, applications, 
and solution technologies that resides in the domain of the users of a product or 
service. 
 

1.8 Outline 
This thesis is divided in six main chapters. The first chapter addresses the 
motivation for this research and provides the reader with an overview of the 
evolving concept of Mass Customization. Together with a problem description 
and purpose sections underlines the main scope of the research which is translated 
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into concrete research questions. Finally, some definitions are provided in order to 
guide the reader. 
 
In the second chapter, the selected research approach and techniques used to support 
the research process are described. 
 
Third chapter deals with the existing theory and introduces the theoretical 
framework related to the scope of this research. In this chapter the concept of 
Mass Customization is defined, as well as the different approaches that a company 
can take in order to deliver mass customized offerings. Further, the benefits and 
challenges of the mass customization process are addressed as well as the success 
factors. Special attention is given on the enablers for MC, which contributes to 
answering the second research question of this thesis. Finally, some insights are 
provided about developing successful MC strategy. 
 
In the forth chapter, four case studies are portrayed which provide information 
about the practical implementation of mass customization. The units of analysis 
are from consumer electronics, food and fashion industries.  
 
In the fifth chapter we discuss and analyze the previously presented empirical 
findings gathered from four case studies. Thematic analysis across the cases is 
conveyed. The preliminary theory and the developed research model are used as a 
template with which to compare the empirical findings and map the conceptual 
level with the empirical. 
 
Finally, in the sixth chapter, the findings are consolidated in conclusions. The 
limitations of the research are pointed out and some ideas for further research are 
presented.  
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2 Theoretical background 
This chapter introduces the theoretical framework related to the scope of this research. In this 
chapter the concept of Mass Customization is defined, as well as the different approaches that a 
company can take in order to deliver mass customized offerings. Further, the benefits and 
challenges of the mass customization process are addressed as well as the success factors. Special 
attention is given on the enablers for MC, which contributes to answering the second research 
question of this thesis. Finally, some insights are provided about developing successful MC 
strategy. 

2.1 Defining Mass Customization  
The approach to mass production was funded on the assumption that to achieve 
production at low costs, the quantity of the products has to be large with very 
little variation, so the companies can benefit from the standardization and 
economies of scale. Due to the advanced developments of the technology, today 
mass customization can consolidate the two business practices - mass production 
(time, cost, quality) and craft production, thereby getting best out of them 
(Svensson & Barfod, 2002). Moreover, mass customization is thought to be an 
excellent choice for the companies, to distinguish them in an extremely 
competitive, as well as segmented market (De Silveira et al., 2001). Pine (1993a) 
observed that the modernization in the production, the improved information 
technologies and the new management procedures enabled companies to follow 
the mass customization in many business areas. 
 
Mass customization concept was introduced in the late 1980s and can be seen as 
inevitable step, towards increasingly flexible and optimized processes, concerning 
expenses and quality of the products. Mass customization can be seen as a 
business strategy which goal is to offer customers unique individualized products 
and services at efficiency close to mass production (Blecker & Abdelkafi, 2006). 
Different authors have provided different definitions of Mass Customization. 
Davis (1987), who coined the term, refers to mass customization when the 
number of reached customers can be identically large as in mass markets of the 
industrial economy, while at the same time treated separately like in the markets of 
pre-industrial economies. Pine (1993a) affirmed the concept of mass 
customization and describes it as providing great variety and individual 
customization, at charges similar to standard products and services. In more 
pragmatic way, Hart (1995) has defined MC as a system that utilize information 
technology, flexible processes and organizational structures in order to customize 
a large diapason of goods and services to individual clients with a cost that is 
almost identical to the cost of mass produced products. Mass customization 
should not be considered as a strategy that will provide a wide range of different 
products. To be more precise it should provide a unique product on a mass scale, 
after the order is made. The goal of mass customization is to offer the customers 
products and services that will be specified uniquely for them at a suitable price, 
and which will meet their individual expectations with mass production efficiency 
(Tseng & Jiao, 2001). According to Piller (2004) mass customization refers to 
customer’s co-design process of goods and serviced, that will satisfy the needs of each 
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individual customer in relation with certain product features. All the activities should be 
done within fixed solution space, specified by stable yet flexible and responsive 
processes. As a consequence, the costs associated with customization can permit price 
levels that do not imply a switch in an upper market segment.  
 
In the following, more attention is put to the basic elements of this definition 
provided by Piller which is adopted for this research:  

Customer co-design refers to the inclusion of the customers into value creation 
by defining, configuring, matching or adjusting individual solution, in order to 
express their requirements and wishes into an actual product specification. Those 
actions are carried out by company-to-customer communication and 
collaboration, which is the basic particle that distinguishes mass customization 
from different strategies like lean management or agile manufacturing. Customers 
participate in the co-design activities by selecting from a list of options and pre-
defined components. In this way the customization options are restricted to certain 
product features. 

Meeting the needs of each individual customer means that customers benefit from 
customization with product that can satisfy their personal requirements much 
better compared to the best standard product available on the market.  

 Stable solution space stands for the pre-existing capacity and the liberty 
provided by the producer’s manufacturing system (von Hippel, 2001). Mass 
customization system is defined by stable but in the same time flexible and 
responsive processes that allows for dynamic flow of products (Pine, 1995).  
             Adequate price and cost levels means that mass customizes offerings still has 
to be affordable, although the customers are willing to pay price premium for a 
product that better fits their needs (Franke & Piller, 2004).  
 
Customization may start on three levels: customizing style, fit and functionality. 
Style (aesthetic design) is usually associated to visual arrangements, like the choice of 
colors, design, cuts, or flavors. Most of the mass customization offers are founded 
on the opportunity to co-design the appearance of the product. This type of 
customization is usually relatively easy to apply in manufacturing, requiring late 
degree of postponement (Duray, 2002). Fit and comfort (measurements) refers to 
customization regarding the appropriate size of a product that fits recipient’s 
dimensions. It is the conventional initial point for customization, such as tailoring 
a product based on a body size or the size of a room or other objects. This 
dimension of customization can be considered as best argument in favor to MC, 
but also the most difficult to implement, from manufacturing as well as customer 
integration aspect. It requires expensive and complex systems to collect the 
precise customer dimensions and translate them into product (Piller, 2004). 
Functionality treats issues connected to choosing speed, accuracy, output devises 
interfaces, connectivity, upgradeability or other technical specifications. It requires 
similar efforts to acquire customer information regarding the preferred individual 
functionality as the fit dimension (Piller, 2004). 
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2.2 Mass Customization Approaches 
Companies have the opportunity to offer different degrees of customization for 
their customers; thus many attempts have been made in order to provide 
classifications and taxonomies of mass customization practices. The main criterion 
in these classifications is the level of customer participation (Duray et al. 2000; 
Lampel & Mintzberg, 1996), usually referred to as the "decoupling point". 
Practically, the level of the customization is increasing when the involvement of 
the customer is moving in the higher level of production process. According to 
the level of customer participation in the value chain, Lampel and Mintzberg 
(1996) defined a continuum of strategies. The authors simplified the value chain 
and restrained it to four most important stages: design, fabrication, assembly and 
distribution. As the degree of customization increases, the point of the value chain 
at which the customer order enters is displaced upstream. Lampel and Mintzberg 
(1996) defined five strategies, which include pure standardization, segmented 
standardization, customized standardization, tailored customization, and pure customization. 
The lowest customization level (pure standardization) takes place when all phases 
of the value chain are standardized. In contrast, companies accomplish the highest 
customization degree (pure customization) if they allow customers to participate 
and have influence on the design process. The other three strategies are 
intermediate forms, positioned between the extreme levels. Lampel and Mintzberg 
(1996) claimed that the current tendency is not focused on pure customization, 
but on some medium form of customization, that they identify as customized 
standardization. 

 
Figure 3-1 A continuum of stages (Lampel and Mintzberg, 1996) 

Gilmore and Pine (1997) recognize four levels of customization: (1) collaborative 
(when the designers discuss the desires of the customers to identify their needs), 
(2) adaptive (standard products can be changed by customers during usage), (3) 
cosmetic (standard products are presented differently to each customer) and (4) 
transparent (products are adjusted regarding personal needs, without customers’ 
knowledge). According to Gilmore and Pine (1997) collaborative customization is 
suitable for businesses whose customers cannot express their needs in an easy way 
and get irritated when are requested to choose from plenty of options, while 
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adaptive customization approach is suitable for businesses whose customers wish for 
the product to act in different way in particular situations, and existing technology 
provide the possibility for them to customize the product by themselves, without 
much effort. The cosmetic approach is suitable when customers use the product in 
same manner but only varies the way the product is presented to them. Finally, the 
transparent customization is found to be appropriate when the desires of the 
customers are easy to be predicted or assumed, and this approach is particularly 
suitable for customers that do not want to express their desires constantly. 
Transparent customizers monitor the actions of their customers and without any 
customer participation they unnoticeably customize their offerings within a regular 
package. These four approaches represent a framework for companies to design 
customized products and supporting business processes that will be a mixture of 
direct communication of collaborative customization, embedded functions 
provided by the adaptive customization, the straightforward recognition of 
cosmetic customization, and all followed by the precise monitoring of the 
transparent customization. Combined together it can provide an excellent and 
complete economic offer (Gilmore & Pine, 1997). Mass customizers are not 
required to allow customers to alter the production process at its very first stage. 
If the customers are pleased with the functionality of the products, but its 
representation is not satisfying enough, then cosmetic customization can bring 
value, unlike the complex processes of adaptation of a product. Therefore, 
managers should find appropriate balance, connecting the additional customer 
value created and the investments necessary to provide customization on a mass 
scale (Broekhuizen & Alsem, 2002).  
 
Duray et al. (2000) argue that customer involvement and modularity are the crucial 
components that characterize mass customization approach. By knowing the stage 
at which a mass customizer engages the customer in the design of the product and 
the approach to modularity used by the mass customizer, recommends the 
processes configuration and used technologies employed in designing and building 
the mass-customized product. The literature suggests that modularity is able to 
increase the possible number of existing product features, while at the same time 
lowering the costs.  Pine (1993a) also confirms that the modularity is the most 
important element of mass customization because it can bring repetitive 
production of the components. Also, it enables some of the product components 
to be produced in volumes as standard modules and the individuality of the 
product to be achieved by arrangement or different adjustment of the modules. 
Thus, modules that are utilized in the custom product can be produced with mass 
production procedures. Because the components or modules are standardized, 
mass customized products can be made with less expense and coherent quality 
associated with repetitive manufacturing. Economies of scale and economies of 
scope are ensured by implementing product modularity. Therefore, modularity is 
thought to be the crucial criteria for achieving the scale or “mass” in mass 
customization and successful implementation of mass customization needs 
efficient utilization of modular product designs. Modularity can have a lot of 
different forms. Ulrich and Tung (1991) developed a classification of modularity, 
shown in Figure 3-2.  
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Figure 3-2  Modularity types (Ulrich and Tung, 1991) 

The second main component in defining MC approach according to Duray et al. 
(2000) is the level of customer involvement. The point of customer participation in the 
production cycle is of a crucial importance in the value chain, because it 
determines the extent of product individuality and the extent and type of applied 
customization. If the customer participates in the product design from the 
beginning stage of a production cycle, then high product customization can be 
achieved. On the other hand, if the customer participates only in the assembly 
stage, then the product will be less customized. Mass customization can be 
completely achieved in practice, when both basic elements, customer involvement in 
product specification and modularity types, are combined together. Customer 
involvement ensures the customization, while modularity limits the possible 
diversity of components, so repetitive manufacturing can be enabled (Duray et. al., 
2000). 
 
Duray et al. (2000) adopted the classification made by Ulrich and Tung (Figure 
3-2) and included it into a framework of the production cycle, as shown on the 
Figure 3-3. They used the design/production process as a starting point, and 
assigned the distinct types of modularity to different stages of production cycle. At 
the design and fabrication stages, the modules can be changed or supplementary 
parts for the standard modules can be produced in order to meet the customer 
specifications, regarding the uniqueness of the product requirements. During 
assembly and use stages, standard modules are structured and integrated in a way 
to satisfy the customer special requirements, but no components can be produced, 
nor can new modules be modified. 



Theoretical background 

14 

 
Figure 3-3  Customer involvement and modularity in the production cycle (Duray et al. 

2000). 

When Cut-to-fit and component sharing modularity is implemented, it is necessary the 
components to be newly designed or modified, so this types of modularity have to 
be employed during design and fabrication stages of the production cycle. Cut to 
cut modularity means that all the components, regarding physical size of the 
product, are changed by the specific dimensions requested by the customer. This 
modification demands fabrication of standard components, but the particular 
dimension, such as length or width is customized according to the customer 
specification. This customization has to be performed when the design and 
fabrication stages are taking place. Component sharing modularity is also happening 
during design/ fabrication stages. Even though standard base unit is used in the 
product, alternative components are produced in order to offer specific final 
product, requested by the customer.  
 
When assembly and use stages are taking place, modules are organized or combined 
according customer requests, but the components cannot be produced, nor can 
the modules be modified.  Component swapping, sectional, mix, and bus modularity 
integrate regular components that cannot be changed. Hence, this type of 
components will be composed while the assembly and use stage are taking place. 
Standard modules are combined to fabricate the final product, made for individual 
needs of the customer. In their original form component swapping, sectional, mix, 
and bus modularity, offer customization by letting customers to select among a 
variety of standard modules with no possibility of module modification. 
Additionally, sectional modularity may also be used after the production process, 
when the customer combines the components across the producers, like stereo 
components. Sectional modularity usually demands adopting of similar industry 
standards (Duray et al. 2000). 
 
Merging the customer involvement and modularity concepts together, Duray et al. 
(2000) describe mass customization as “building products to customer 
specifications using modular components to achieve economies of scale”. They 
related these two concepts and proposed four mass customization archetypes, 
with considerable differences regarding process selection, process control and 
technology, including design, manufacturing and management technologies 
(Figure 3-4). 
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Figure 3-4  Juxtaposition of customer involvement in design and type of modularity 
(Duray et al. 2000) 

(1) Fabricators implement both customer involvement and modularity in 
design and fabrication stages of the production cycle. Fabricators allow customer 
participation in the beginning of the process, when distinctive designs and great 
product alteration can be made. Fabricators adopt strategy similar to a pure 
customization, but include modularity to achieve components commonality. 

 (2) Involvers combine customer involvement in the creation of the design 
and fabrication stages, but utilize modularity when assembly and delivery stages 
are taking place. With Involvers, customers participate in the process at the very 
beginning, even thou for these customers no new components are fabricated. 
Since the customers are involved early in the process, stronger sense of 
customization or product design ownership is reached, even though no custom 
parts are manufactured. Both Involvers and Fabricators are more closely to 
customizers than mass producers as a result of early customer involvement, 
although fabricators’ practices more resemble to those of craft production. This 
group of customizers captures greater economies of scale since they do not 
produce customized components. 

 (3) Assemblers offer mass customization by utilizing modularity in order to 
achieve a great variety of options for the customer and are very similar to standard 
producers. This group of mass customizers implements customer participation 
and modularity in the assembly and use stages. 

 (4) Modularizers reflect mass production methods as well, but not in a 
direct way as Assembler. Modularizes include the customer at the stage of 
assembly and use, but combine modularity in the beginning of the production, in 
the design and fabrication stages. The Modularizes combine customized 
modularity in the later stadium of the value chain, and non-customized modularity 
in the design and fabrication stages. According to this, same as Assemblers, 
Modularizes are more similar to standard product producers, because of the late 
participation of the customers.  

 
Based on these archetypes, Duray (2002) distinguishes manufacturers that are 
mass customizers and those that are not. According to her, the manufacturers are 
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not considered mass customizers if they are not engaging the customer in the 
design process or are not employing modularity. Without some level of 
participation of the customer in the process of creation of the product, a product 
is not to be treated as customized (Duray, 2002). 

2.3 The Mass Customization Process 
Mass customization can effectively be achieved by the process of interlinked 
activities that are necessary to capture individual requirements, translated into a 
product to be produced and delivered to the customer. This process is consisted 
of many sub-processes including the main stages of the value chain. Blecker et al. 
(2005) has identified six sub-processes that include the development sub-process, 
interaction sub-process, purchasing sub-process, production sub-process, logistics 
sub-process, and information sub-process. 

2.3.1 Development Sub-Process 
The function of the development sub-process is to convert various customer 
requirements into generic product architecture, where the result can be great 
amount of product variations. It has been previously argued that modular 
architectures are used to make the product customization easier (Pine, 1993a). The 
creation of product variety is achieved by mixture and arraignment of the modules 
into various combinations. Additionally, the concepts like commonality and platform 
strategies are of great importance for increasing the reusability within mass 
customization (Blecker et al., 2006). Commonality means that different parts are 
used in the same product, as well as between different products. The intention is 
to decrease the use of specially made parts which typically lead to increase of inter 
range of variations and costs. Together commonality and modularity define the 
product platform strategy. Blecker et al. (2006) defined the product platform as a 
shared component that can be effectively incorporated in large numbers of end 
varieties of the product family. If the development function of the product is 
moved to the customer who is getting more and more engaged in product 
innovation process, a much higher level of customer integration can be attained. 
In order to implement this goal, companies can offer their customers toolkits for 
open innovation (von Hippel, 2001). Those are software systems that can help 
users to go beyond their boundaries when it comes to realization of product ideas 
and visions. This will be discussed in more details later in this chapter. 

2.3.2 Interaction Sub-Process 
The outcome of the previous development sub-process is the so-called solution 
space which represents combination of product variants that can be created by the 
mass customizer. In order to provide offers that fulfill customer’s requirements, 
companies tend to develop a wide solution space with many product alternatives. 
So this requires a sub-process that will meet the customer’s expectation from the 
actual product. The aim of the interaction sub-process is to capture and identify 
customer needs and appoint the most suitable product according to the 
requirements. Zipkin (2001) named this interaction process as elicitation process. He 
identifies four types of elicitation information in the mass customization – 
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identification, such as extracting information about the name or customer’s 
address; information about customer’s choice from list of alternatives; physical 
dimension; and responses to prototypes. This interactive communication between 
the producer and the customer can be conveyed through different channels like 
retailers or directly over the Internet. In this report, we are focusing on online 
interactions. The degree of customer participation can be ranging from usual 
choice from already defined options (in the case the mass customizer follow the 
customized standardization), all to the co-design of products (when mass 
customizer follows a pure customization strategy). 

2.3.3 Purchasing Sub-Process 
Because the purchasing department acts as interface for connecting the company 
with its upstream suppliers, it has huge significance in the value chain. In mass 
customization environment companies highly rely on advanced network of 
suppliers which distribute parts that stand for a large share of the total value added 
of the product. Therefore, in order to be successful, purchasing department is 
supposed to ensure that suppliers have the necessary responsiveness and flexibility 
in providing wide range of possibilities (Blecker et al., 2006). 

2.3.4 Production Sub-Process 
All mass customizing companies should manufacture diversity of products in an 
efficient way, so the changeover activities that are essential to alter parts, fixtures, 
tooling, equipment programming from one product to another, have to be 
deduced (Anderson, 1997). The advances of flexible manufacturing systems and 
the modular product architectures are generally recognized as factors that 
influence the practical realization of mass customization. There are two kinds of 
mass customization production systems that can be differentiated based on the 
type of flexibility. The first one depends on the flexibility embedded in the 
product design throughout the modularity, and the other type depends on 
flexibility embedded in the process. The customization range offered by the firm 
is determined by the entry point of the customer's order in the production 
process, referred to as decoupling point or differentiation point. It can be considered 
as the point in the production process where the products get their distinctive 
characteristics. The must customizer is responsible to ensure the wide range of 
product differentiation that is desired by the customers and as well the required 
costs for this differentiation. Therefore, delayed product differentiation and postponement 
are significant key concepts that are connected. The first one indicates positioning 
the decoupling point at later stages in the production process and the second one 
illustrates that several production activities are not started until the moment when 
customer order is placed (Blecker et al., 2006). 

2.3.5 Logistics Sub-Process 
Logistics sub-processes include the upstream logistics with the providers 
(transportation, consolidation and warehousing of materials and components) as 
well the downstream logistics with clients (packaging and delivery of finished 
products). The upstream logistic has a task all the parts and components of the 
products to be transported to the customer according to the arranged time and 
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date. The downstream logistic has a task to ensure transport of each single item of 
the product directly to the customer. Customized wrapping, like gift wrapping or 
personal shipping time are only few examples illustrating the involvement of 
logistics in the process of customization. In particular for mass customization, the 
distribution of customized products can bring higher expenses, which will 
significantly increase the overall product costs (Blecker et al., 2006). 

2.3.6 Information Sub-Process 
The information sub-process has an influence on all other processes that have 
been discussed earlier. The task of information sub-process is to collect and 
integrate all important information regarding customized product and to ensure 
flat and uninterrupted information flow (Blecker & Friedrich, 2007). Efficient 
information system for mass customization has an ability to integrate the 
customer’s desires, build a catalog of product requirements, and make decisions 
according to the uniqueness of the products with respect to the plans, materials 
processing and assembly. It has to be able to determine the product order status, 
set up the production system and arrange the delivery of the final product (Blecker 
et al., 2006). Radio frequency identification (RFID) is promising technology that 
makes identification and control of the individual products along the supply chain 
(manufacturing and distribution) possible.  RFID not only it makes the storage of 
product specific information possible, but it enables the immediate adjustment of 
this data, during the product processing. With the support of this technology, the 
assembly line gets the information needed in order to manage and organize the 
assembly work and routings from an RFID tag that is attached on the product. 
Integrating Enterprise Resource Planning (ERP) system between the key actors in 
the supply chain enhances the agility and adaptability to unexpected occurrences. 
If unpredicted changes appear, the suppliers can respond and regulate their 
activities on time. Mass customization can also benefit from the new 
developments in the software engineering, such as service-oriented architectures 
(SOA) with the purpose to loosely combine information systems of diverse 
entities  by use of standardized interfaces and services (Blecker et al., 2006). 

2.4 Mass Customization Challenges 
Mass customization has an advantage on a large scale for a limited range of goods 
and services, where the individual and the unique design generate value for the 
customer. Consequently, the choice of variation and the customization segment 
needs to be set with consideration to the added value for the customer (Svensson 
& Barfod, 2002). One way to categorize the complexity in mass customization 
environment is by internal and externals aspects. External challenges refer to the 
uncertainty faced by the customers when they are engaged in product 
customization, then the external market circumstances as well as the existing 
competition in the market. On the other hand, the difficulties encountered within 
the company operations are addressed as internal complexity.  Those difficulties 
are as a result of the extensive product variety that is a crucial criterion for mass 
customization (Blecker & Abdelkafi, 2006). 
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2.4.1 External Complexity 
According to Piller (2004), the perceived (net) value has the biggest impact on the 
customer’s readiness to buy mass customized product, and it is represented as the 
difference between customer usefulness (value) and cost. Looking from the 
customers’ point of view, expenses of mass customization can be defined as direct 
and indirect costs. The direct costs represent the price premium paid for 
customization of unique product, compared to its non-customized standard 
alternative. Complementary to the direct cost, customers may identify 
psychological or cognitive (indirect) costs. Cognitive costs result from the perceived 
risk of participation in co-creation, which can be interpreted as the expectations of 
customers to realize a loss. Hence, some authors underline the downsides of the 
co-creation activities for the customer, particularly in the context of toolkits for 
user innovation and co-design (Franke & Piller, 2004; Zipkin, 2001). They argue 
that the active role of the user as a designer may lead to “mass confusion” (Piller, 
2004). 
 
Piller et al. (2005) identified three different problem categories, explaining the 
sources of mass confusion from the customers’ standpoint: 
           (1) Burden of choice. The excess variety of mass customization is often 
stressed as major limitation that leads to an external complexity (Franke & Piller, 
2004). The burden of choice can result in information overload, since humans 
possess restricted capacity to process information. The process of configuration 
could be lasting, and customers might experience growing uncertainty at some 
point in the transaction process (Piller et al., 2005).   

(2) Matching needs with product specifications. Another complexity appears if 
customers don’t have the right knowledge and expertise regarding the product. 
They usually might lack the knowledge and skills to make “appropriate” choice 
and to transfer their personal needs into an specific product requirement (Piller et 
al., 2005). When the customers get more familiar with the product and start to 
understand the process of creating the product, then their capabilities of making 
rational comparisons between options improve (Blecker & Abdelkafi, 2006). 

(3) Information gap regarding the behavior of the manufacturer. The process of 
developing customized products is still unknown process for numerous 
customers, so there is also present uncertainty in relation to the possible behavior 
of the provider (Franke & Piller, 2004). The customer orders and even pays for a 
product s/he has never seen. In addition, there is waiting period until the 
customer receives the product. This problem is usual for ordering via catalog or 
online retailers. Still, compared to distance shopping of standard products, 
customers purchasing customized products have greater difficulties to declare that 
they do not like the product once received (Piller et al., 2005). 
 
According to Piller et al. (2005), only if the perceived (net) value for the customers 
is positive, they will continue to purchase mass customized products. They argue 
that setting the optimal degree of co-design options is essential competence of 
managing mass customization. Customers need to be offered with a good support 
through the interaction process, in order to facilitate the identification of 
customers’ objective requirements. In the effort to assist the product search task, 
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companies offer their customers with online software tools called configuration 
systems (further discussed in “Customer Co-Design Toolkits” section). This 
configuration system automatically seizes the customers’ requests and creates a 
product specification without any intermediaries. Well configured and managed 
configuration systems can help companies to decrease the level of external 
complexity so the implementation of the mass customization is done in a more 
effective way (Blecker & Abdelkafi, 2006). Also the companies must provide 
signaling activities to make sure that the customers’ efforts are valuable and 
adequately rewarded. This may consist of references to created value through 
customization for other users, devoted areas on the website or even a hotline, all 
with final purpose to offer information, intensive return policies, and a marketing 
communication strategy that is intended towards education of the consumers. 
Many risks may still exist, so creating trust is major supporting method for 
successful transactions (Piller et al., 2005). 
 
In summary, the challenges that customers face when they get involved in mass 
customization (external complexity for the provider) can be addressed as: (1) 
Paying price premium (direct cost); (2) Complexity of design and specification 
(indirect cost); (3) Time and effort spent in design and specification; (4) Burden of 
choice - information overload, increased uncertainty (indirect cost); (5) 
Knowledge lacking to translate personal needs in product specification (indirect 
cost); (6) Longer waiting time for the finished product (indirect cost); (7) Need to 
trust supplier to deliver exactly as specified (indirect cost). 

2.4.2 Internal Complexity  
Internal complexity exists generally as a result of the large number of product 
diversity that negatively influences the operations by rising costs and declines the 
speed of the supply chain and is experienced within production and distribution 
operations (Blecker & Abdelkafi, 2006). Kotha (1995) addressed the potential 
rising cost resulting from: 
 
• Expenditures in advanced manufacturing technologies and information 

technologies. Similarly, Zipkin (2001) argues that MC requires a highly 
flexible production technology and implementing such technologies can be 
expensive and time-consuming.  

• Investments in computerized information systems to collect and monitor 
information (Kotha, 1995).  It requires a complex system for eliciting 
customers' needs. To make something unique for someone requires unique 
information. Eliciting such information can be more difficult than it appears 
(Zipkin, 2001). 

• Increased labor expenditures resulting from the employment of a highly 
trained and skilled workforce  

• The disproportionate amount of managerial time needed to implement this 
approach effectively to a relatively small market segment. 

The wide product diversity in mass customization cannot be manufactured 
without losing efficiency to some extent. The direct effects of variety involve 
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product flexibility, part and process variety, number of set ups, inventory volumes, 
material handling and production scheduling. On the other hand, the indirect 
effects mainly refer to cost, quality and delivery consistency. Despite the fact that 
modularity decreases product complexity and reduces the amount of used 
components, the challenge in mass customization systems primarily relates to 
production planning and scheduling. Moreover, the variety in mass customization 
increases complexity not just at the supply side but at the distribution side as well. 
So, in order to deliver individual products, complex distribution networks are 
crucial (Blecker & Abdelkafi, 2006). Same argument is used by Zipkin (2001), who 
points out that strong direct-to-customer logistics system is required.  
 
In summary, the internal challenges for the provider of mass customization 
offerings can be addressed as: (1) Producing customized products may cost more; 
(2) Finding right amount of offered customization is necessary; (3) Increased 
information management required; (4) Organizational and cultural changes are 
need (5) Difficulties in achieving the required production process flexibility; (6) 
May require expensive investments in flexible machinery and acquiring highly-
skilled staff; (7) Agile and complex supply networks. 

2.5 Mass Customization Benefits 

2.5.1 Supplier Benefits  
According to Kotha (1995), possible benefits from practicing mass customization 
related to expenditure savings are:  

• Not carrying finished goods inventories and considerably decreasing work-
in-process inventory;   

• Eliminating product obsolescence as a result of annual model changes and 
new product introductions;   

• Eliminating the complex forecasting and market research activities carried 
out for mass-production systems;   

• Managing and directing  sticky data to the points of value creation;  
• Removing some activities from the value chain of the company.   

 
Similarly, Anderson (1997) identifies the possible benefits that the companies will 
gain if the strategy of the mass customization will provide the required effect. 
Those include:  

• Meeting customer demands for variety and customization;  
• Knowing in advance what are the customer's demands, through learning 

relationships;  
• Possibility for introducing  premium pricing;  
• Investigate fragmented markets and niches;  
• Achieving operational efficiency; and  
• Eliminating carrying costs of finished goods inventory.  
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Kahn and Huffman (as cited in Comstock, 2004) separated the approach by which 
mass customization reduces the expenses of high-variety strategies as either by 
economies of scale or by economies of scope. In economies of scale, according to 
Kahn and Huffman, standard products are arranged in a customized way. 
Economies of scope, according to the same authors, are resulting from the benefits of 
using a single process to accomplish greater variety of products or services.  
 
Figure 3-5 illustrates the economic implications of mass customization (Tseng and 
Jiao, 1996). According to Jiao and Tseng (2003), mass production is beneficial in 
high-volume production where the concrete volume can cover the costs of grand 
investments in equipment, tooling, engineering and training. On the other hand, 
fulfilling the personal needs of each customer usually can be converted into higher 
value, in which low production volume cannot be avoided and therefore cannot 
justify the big investment.  
 

 
 

Figure 3-5  Economic implications of mass customization (Tseng and Jiao, 1996) 

 
The authors argue that mass customization is able to decrease the costs and lead-
time scale by repetitive production.  Thus, mass customization can realize higher 
margins and as a result have additional advantage.  The existence of increased 
flexibility embedded within advanced manufacturing systems and programmability 
in computing and communication technologies, companies with low to medium 
production volumes can achieve competitive advantage by implementing mass 
customization. Observing from an economic point of view, mass customization 
assures better compatibility concerning the producers’ capacity and customer 
needs (Jiao & Tseng, 2003).  
 
Hart (1995, p.45) justifies the adoption of mass customization strategy by stating 
that "any company truly prepared for the effort that implementing this profound 
new strategic goal entails will be rewarded in spades — in customer loyalty, 
market leadership, productivity, and profitability". The effort that is spent and 
information gathered and stored in the process of declaring customers specific 
requirements can turn into a switching cost for the customer (Pine, Peppers, & 
Rogers, 1995). Switching to other company will result in spending the same effort 
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all over again. However, this advantage can be fully employed only if there are 
frequent enough repurchases or communications with the customers are regularly 
conveyed (Pine et al., 1995). 
 
In summary, the benefits for the company implementing MC business model can 
be seen as: (1) Efficient way to fulfill a wider range of customer needs; (2) 
Customer participation in design: satisfaction, effort spent, and switching cost; (3) 
Reduction in inventories; (4) Reduction in product model obsolescence, fashion 
risk; (5) Lowering costs by economies of scale or economies of scope; (6) 
Predicting what customers want through learning relationships; (7) Premium 
pricing. 

2.5.2 Customer Benefits  
The main benefit for the customers from engaging in mass customization 
practices is better product that fits their needs (Pine, 1993a). In addition, the 
experience of participation in the design and specification, the customers may 
possibly consider it as enjoyable (Huffman & Kahn, 1998), which can also 
enhance the satisfaction with the final product (Bardacki & Whitelock, 2003). 

2.6 Methodological Enablers for Mass Customization 
Many authors have expressed their ideas how to implement mass customization 
and offered number of methodologies to support the producers in its realization. 
Anderson (1997) propose the extensive list of approaches that enable mass 
customization, including postponement, modular design, advanced product 
development methodologies, parts commonality, just-in-time, flexible 
manufacturing and build-to-order. Pine (1993a), on the other hand, states that 
mass customization is enabled by customizing services around standard products, 
then developing customizable products and services, providing quick response 
across the value chain, and modular components to customize the final products 
as well as the services. According to Zipkin (2001), mass customization systems 
have three central capabilities. The first one is elicitation that is mechanism for 
interaction with the customer to acquire explicit information. Then process flexibility 
that refers to the production technology for fabrication of the product based on 
the acquired information and logistics, which includes processing stages and 
distribution capable of tracing the identity of each product to deliver it to the 
correct customer. These three elements, according to Zipkin, are in unbreakable 
relationship making a whole. 
 
In the following, we are focusing on the modularity of the design as well as the 
modularity of production process as important concepts in achieving mass 
customization; postponing the differentiation of the production at the latest stage; 
the customer integration and we are setting the stage for the idea of introducing online 
communities for collaborative co-design as method for achieving value co-creation and 
reducing mass confusion. 
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2.6.1 Postponement and Modularity 
Another crucial part of mass customization strategy, besides the customer co-
design is modular product design. This concept is particularly important for 
fabricated products (Piller & Kumar, 2006). According to Feitzinger and Lee 
(1997), the most important criteria for effective mass customization strategy is 
postponing the task of creating product variations for a particular customer until 
the latest possible point in the supply network. They argue that companies must 
rethink and integrate the designs of their products, the production and delivering 
processes and the configuration of the whole supply network. If the companies 
adopt this approach, they will be able to work with maximum efficiency and 
respond fast to customer orders with a minimum inventory.  
 

 
Figure 3-6  Delayed product differentiation (Piller and Kumar, 2006) 

Postponed product differentiation enables manufactures to produce standardized 
parts, but to distribute products that are customized (Piller & Kumar, 2006). 
Further, Feitzinger and Lee (1997) address three organizational-design principles 
which outline the fundamental grounds on which effective mass customization is 
based: 

(1) Modular Product Design which has three benefits. First, the number of 
standard components that are used in all forms of the product can be maximized 
and the additional components that distinguish the product can be postponed 
until the later stages of the process. The second benefit resulting from modular 
design is that a company can produce different modules simultaneously, which 
considerably shortens the overall production time. Third, a company can more 
easily detect production problems and isolate possible problems related to the 
quality of the products (Feitzinger & Lee, 1997). 

(2) Modular Process Design refers to dividing the production process into 
separate sub-processes and thus providing the necessary flexibility for mass 
customization. This can be achieved by three principles: process postponement, 
process re-sequencing and process standardization.  

(3) Agile Supply Networks that require restructuring of the supply network 
design, which can provide cost optimization and fast and effective service 
(Feitzinger & Lee, 1997). 
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2.6.2 Customer Integration 
The most essential characteristic of mass customization that distinguish this 
approach from the conventional approaches of delayed product differentiation is 
the process of customer co-design that is corresponding to their concrete product 
preferences (Piller & Kumar, 2006). Mass customization was argued to be feasible 
as a result of the advances in the manufacturing technologies, such as flexible 
manufacturing systems and modular product structures, which enabled the 
reduction of the trade-off between variety and productivity (Jiao and Tseng 1996). 
However, the flexible manufacturing systems are not guarantee that the customer 
will be offered with wide range of possibilities without any compromise on 
productivity. Those systems are necessary but not sufficient condition (Forza & 
Salvador 2002). Manufacturing systems must be supplemented by information 
technologies capable of managing the information flows and transaction costs 
related to the high intensity of information in mass customization (Piller et al., 
2004). Mass customization is promising approach only if the customer integration 
and co-creation processes are supported by appropriate systems able to decrease 
the high transaction costs due to deep interactions between the company and its 
customers (Duray 2002).  In a mass customization system, the customer has active 
role in configuration or the design of the product. The degree of customer 
integration may vary from the simple configuration of a product from a set of 
predefined options, such as computer configuration, to actual product co-design 
(Piller et al., 2004). 
 
The integration of the customer is important cause of additional expenses of mass 
customization, but at the same time can be the source of additional cost-saving 
and cost-efficiency potentials along the value chain (Piller et al., 2004). As 
previously discussed, to compensate the supplementary costs, different 
approaches are explained in the literature on mass customization. Piller et al. 
(2004) coined the term “economies of integration” to address the cost-saving potentials 
from the direct customer-supplier interactions.  Economies of integration present 
more than price premium associated with customized production and correspond 
to the efficiency when a company attains deeper knowledge in relation to the 
environment and establishes value processes that reduce waste on all levels. 
Different from the economies of scale in a conventional industrial system, that 
include making and moving product volumes that are sold often at decreasing 
margins, economies of integration can cause increasing returns (Piller et al., 2004). 
Economies of integration consist from a set of cost-saving possibilities based of 
three main sources: 

(1) By separating the value chain into order-specific and customer-neutral 
part, decreasing of the expenses occurs from delaying the activities until a 
customer order is made. A company gains certainty and avoids costs for 
misplacement of activities resulting from inaccurate scheduling. 

(2) Since the customer is involved into value creation, the company 
acquires “sticky information” (von Hippel 2001) about the customers. By 
gathering this customer information the company gets more precise market 
knowledge and the efficiency of market research and product development 
activities is advanced. 



Theoretical background 

26 

(3) If the customization is implemented in a way that increases the 
switching costs for the customer, the company can creates firm relationships with 
the clients thus better utilizing its customer base. Therefore, the expenses 
concerning marketing and new client acquisition will get significantly lower. 

2.6.3 Customer Co-Design Collaboration 
Piller et al. (2005) introduced the concept of a collaborative customer co-design 
environment with a purpose to decrease the mass confusion effect for the 
customers. According to the authors, collaborative customer co-design refers to 
interactive utilization of toolkits for customer co-design among diverse 
participants in the process. With these design toolkits, customers can work in 
cooperation on a customized solution, intended either for only one member or to 
the entire group. The collaboration in the co-design process can promote 
creativity and direct to better choices of individual customers that are faced with 
high diversity of choices. The participation in the user communities might provide 
information regarding potential customized solutions, directions about the design 
process, as well as the use of the configuration system. 
 
Piller et al. (2005) observed that customization dimension regarding the design 
(aesthetic dimension) is more likely influenced by others and the taste of a group 
instead of single person. Also functional characteristics such as interface 
requirements, network effects, and security standards demand for customized 
solution that matches precisely to the solutions of others. In such cases, according 
to Piller et al. (2005), groups of customers define or even limit the range of 
customization, so it can be argued that community support can play key role in 
mass customization practices. Authors stated that by involving different 
customers in a cooperative interaction process, the customization process can be 
enhanced; leading to less mass confusion that in effect will bring higher value of 
the customization offering. In communities for co-design the collaborative design 
activity is based on creation of trust, sharing experiences and often fostering 
aesthetic creativity (Piller et al., 2005). 

2.7 Enabling Technologies for Mass Customization 
Da Silveira et al. (2001) addressed the main enabling technologies supporting mass 
customization as advanced manufacturing technologies (AMT), including computer 
numeric control (CNC) and flexible manufacturing systems (FMS), and 
communication and network technologies. 
 
The AMTs utilization is justified because of their inherent capacity to alter the 
economies of manufacturing and eliminate difficulties to achieve product variety 
and flexibility. The major rationale for extensive use of information technology is 
to enable direct relations connecting different work-groups and to advance the 
response time to customer requirements (Da Silveira et al., 2001). Information 
systems, like product configuration systems, that facilitate the process of gathering 
customer requests are recognized as the most significant enablers of the mass 
customization strategy (Blecker et al., 2005). Commonly, a configurator is 
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implemented at the interface between a supplier and the customers over the 
Internet, with a purpose to support customers in the product configuration 
according to their individual requirements (Blecker et al., 2005). 
 
The advances in Web 2.0 services are getting much concentration for their use as 
a collaboration tool. These web services enable user contribution in content 
creating, promotion of collaboration and online conversations, and support social 
networking (Helms, Ahmadi, Jih & Ettkin, 2008). From an integration perspective, 
Web 2.0 services are advantageous for both suppliers and customers since enable 
product and service suppliers to collect consumer requests and preferences more 
precisely and more efficiently. Kaplan and Haenlein (2006) argue that in addition 
to encouraging information exchange between a producer and its customers, 
further synergies can be achieved by combining mass customization and e-
commerce. Although mass customization is not necessarily associated with 
electronic business, its expansion is associated widely with the Internet economy. 
By using the Internet as a communication channel, efficient manufacturing of 
customized products is facilitated and also personalization of customer 
relationships (Duray et al. 2000). 
 
In the following section we will address the key issues concerning technology 
enablers such as: Manufacturing systems for mass customization; Flexible IT 
infrastructures; Toolkits for customer co-design such as configurator systems; and 
finally the Web-based communities for online product configurations. 

2.7.1 Mass Customization Manufacturing Systems  
The design objective of a Mass Customization Manufacturing (MCM) system is to 
accomplish a balance between product standardization and manufacturing 
flexibility (Qiao, Lu & McLean, 2006). Success in mass customization production 
is realized by quickly reconfiguring operations, processes, and business relations 
with regard to customers’ individual requests and dynamic production 
requirements. According to Qiao, Lu and McLean (2006) it is therefore important 
to develop a production system that will reach this objective. A competitive 
production system is expected to be flexible enough to respond to small batches 
of customer demand. Setting up new production line is a large investment, so 
existing production lines have to be capable to be reconfigured to keep up with 
growing frequency of new product designs. The answer to effectively adjusting the 
production capacity is to reconfigure the system, which means developing and 
incorporating new functions when required (Qiao, Lu & McLean, 2006). 
 
A range of flexibility within flexible manufacturing systems (FMS) serves to 
responding to the demands for a rather various diversity of products with a small 
to medium batch size production. Compared with FMS, more part varieties are 
manufactured in a mass customized production environment, so the requirements 
are usually dynamically changed. Furthermore, customer orders arrive more 
randomly with diverse delivery dates. As a result, it is necessary for MCM system 
to hold adequate flexibility and rapid response capability to manage the complex 
occupancies in the production (Qiao, Lu & McLean, 2006). 
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Flexible Manufacturing Systems (FMS) is machining system configuration with fixed 
hardware and fixed yet programmable software to deal with changes in work 
orders, production schedules and tooling for numerous types of parts. The 
economic intention of a FMS is to provide cost-effective production of various 
types of parts that can adjust overtime, with reduced changeover time, on the 
same system at the necessary volume and product quality (Mehrabi, Ulsoy & 
Koren, 2000). On the other hand, Reconfigurable Manufacturing Systems (RMS) is 
machining system that can be developed by integrating elemental process 
modules, equally hardware and software that can be rearranged or replaced fast in 
reliable manner. Reconfiguration will permit adding, removing, or modifying 
particular process capabilities, controls, software or machine structure to regulate 
the production capacity in response to changing market demands or technologies 
(Mehrabi, Ulsoy & Koren, 2000). This type of system offers customized flexibility 
for a particular part family and it will be open-ended, in order to be improved, 
upgraded, and reconfigured, instead of replaced. An RMS goes further than the 
economic purpose of FMS by allowing reduction of lead time for introduction of 
new systems and reconfiguring the existing systems, and the rapid manufacturing 
modification and quick incorporation of new technology or new functions into 
existing systems (Mehrabi, Ulsoy & Koren, 2000). Reconfigurable Manufacturing 
System (RMS) can be considered as manufacturing system with customized 
flexibility (Boer & Jovane, 2002).  

2.7.2 Flexible IT Infrastructure 
Effective Information Technology (IT) infrastructure is a necessary condition in 
knowledge-intensive global market, where the sharing of information and 
knowledge is fundamental in developing sustainable competitive advantage (Byrd 
& Turner, 2002) as well as to successfully convey a mass customization practices. 
According to Byrd and Turner (2002), IT flexibility is defined as the degree to 
which an organization possess a variety of concrete and possible procedures, and 
the rapidity by which it can employ these procedures to enhance the control 
capability of the organization over its environment. The authors state that a 
flexible IT infrastructure can maintain many different technologies which can be 
without difficulty diffused into the overall technological platform, to distribute any 
form of information within and outside of an organization. A flexible IT 
infrastructure is also capable to support the design, development and 
implementation of heterogeneity of business applications that provide control 
over the external environment of an organization (Byrd & Turner, 2002).  
 
Frutos and Borenstein (2004) addressed the information system requirements 
necessary to enable collaborative activities in agile customization surrounding. 
According to them, mass customization Information System should be capable of 
supporting the following activities:  

• Registering project changes;  
• Assessing manageability of changes that depend on manufacturing 

program and design;  
• Calculating the price of a customizable product;  
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• Keep records of the information in manufacturing program and design 
documentation;  

• Screening real information about manufacturing program.  
 

According to Frutos and Borenstein (2004), the actions involved in building a 
connection between the customer and the manufacturer communication are 
defined by the following steps: (1) defining a catalogue of proposed options to the 
customers; (2) collecting and storing information regarding the selected choices by 
the customers; (3) transferring data from retailers to producers; and (4) 
transforming customer choices into product design specifications and production 
processes. In order to accomplish this practice, companies rely on Information 
Technology. Successful realization of mass customization has to be oriented in the 
course of the development of information systems handling the communication 
process among companies, customers and suppliers. Mass Customization 
Information System facilitates the process of customization. Customers might use 
the system for design adaptation, purchasing, decision supporting and product 
status checking. Manufacturing companies can use it for customization process 
management and as an instrument to generate knowledge regarding customers’ 
needs and preferences (Frutos & Borenstein, 2004).  

2.7.3 Customer Co-Design Toolkits 
As previously discussed, customer co-design is a unique characteristic of mass 
customization (Piller 2003) and the source of competitive advantage. Customer 
co-design is enabled by dedicated tools recognized as configurators, choice boards, 
toolkits or co-design platforms (Franke & Piller 2003). These systems are leading 
the user through the configuration process where diverse alternatives are 
represented, visualized, assessed and priced complemented with learning by doing 
process for the customer. In order for companies to benefit from mass 
customization strategy, the risk and complexity involved in the process of product 
configuration should be reduced. This is dependent on successful integration of 
the configuration in the entire sale environment, its capacity to enable learning by 
doing activities, and to provide positive experience and process satisfaction 
(Franke & Piller, 2004).  
2.7.3.1 Configurator classification according to the Mass Customization 

strategy 

The mass customization strategy represents an appropriate criterion for the 
classification of the configurators. As described by Duray et al. (2000), mass 
customization strategies can be classified according to the level of customer 
involvement and the type of  modularity, which points out the differences 
between the groups of Fabricators, Involvers, Modularizers and Assemblers 
(Section 3.2 of this chapter). Regarding the different strategies that these groups 
employ, different technical capabilities need to be involved in the configuration 
systems (Blecker et al., 2005).  Because of the high customer integration level, the 
group of Fabricators has a solution space that theoretically consists of an unlimited 
number of product variations. The configuration system for this group has to be 
capable of parameterization of the product components. In addition, a technical 
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incorporation of the configurator with other information systems, such as 
computer aided design (CAD) and product data management (PDM) systems, will 
be possibly required. Therefore, from technical viewpoint most complex 
configuration systems will be necessary for the Fabricators.  On the other hand, 
Involvers only provide the impression that the product is exclusively designed for 
the customers, but the product is constructed from standard modules and 
components. Therefore, the number product variation is high although 
components parameterization is not needed (Blecker et al., 2005).  In contrast to 
Fabricators and Involvers, Modularizers and Assemblers assume the lowest level of 
customer integration. The set of components and modules is previously defined 
and the number of product variations is restricted and rather low. Consequently, 
the technical complexity of the necessary configurators is lower compared to 
Fabricators and Involvers. Because Modularizers utilize modularity at an early 
stage in the production cycle so components commonality can be increased, it is 
beneficial to endow the configurator that supports design engineers in optimizing 
component sharing within the solution space (Blecker et al., 2005). 
2.7.3.2 Benefits from using Configurators 

The use of configurator increases the possibility for the customers to get a 
product that corresponds with their needs and to certain extent can make the 
specification process less complicated. Various configurators can detect the 
inconsistencies and dependencies between different product options, so it reduces 
the specification complexity for the customer, and also reduces the time during 
specification. The price and delivery time are usually instantly provided. Blecker et 
al. (2005) argue that configuration-based production provides the increased 
flexibility needed to respond to changing market demands. According to the 
authors, when incorporated into an Enterprise System, product configurators can 
enable timely response to customer orders, generate precise production 
information, improve planning and scheduling of operations and offer a 
comprehensive database for forecasting and business analysis. Additionally, 
configurator tools are considered to have a potential in facilitating customers to 
create new products, thus to support customer-driven product innovation (Von 
Hippel, 2001).  
2.7.3.3 Personalization of Web-based Configuration Systems 

Web-based product configuration systems are significant enablers of the mass 
customization model and currently are well established in business environments. 
However, most of the existing systems do not consider the fact that web-based 
configuration systems will be used by heterogeneous groups of customers. Online 
customers usually differ in the skills they possess, the experience or the way of 
expressing their needs and preferences. Thus, Kreutler and Jannach (2006) argue 
that the typical “one-style-fits-all” approach towards elicitation of customer 
requirements is not appropriate for interactions among customers and suppliers in 
mass customization environments. Since the users of the system differ in many 
ways, it is necessary to adjust the interaction process to the customer’s 
background, capabilities, or system preferences and adapt the interaction 
accordingly. Kobsa et al. (as cited in Kreutler & Jannach, 2006) recognized three 
categories of personalization opportunities for hypermedia applications that apply 
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also to the configuration systems. Those are personalization on content level, 
interaction level, and presentation level, so the interaction with the configuration system 
should be adapted to the users by techniques that implement configuration 
dialogs, provide hints and explanations, adapted presentation of the results 
according to the different user profiles, proper level and freedom of navigation 
and appropriate interaction and presentation styles. Kreutler and Jannach (2006) 
argue that personalization is the major factor in reducing the external complexity, 
to elicit customer's real needs and to successfully lead him/her to an appropriate 
product configuration. 

2.7.4 Web-based Customer Communities 
Collaborative work is more common for business-to-business relationships. 
Supported by computer systems different companies interactively work together 
in order to realize a common project and to accomplish the purpose they agreed 
upon. In addition, not only different companies but community of customers as 
well can be included into the process of product development. Piller et al. (2005) 
proposed the use of online communities for collaborative customer co-design in 
order to reduce the “mass confusion” phenomenon. Similarly, Leckner (2003) 
suggest collaborative product configuration, where customers can cooperate with 
other customers or even with qualified product designers guiding them through 
the design process. 
 
Each customer is an individual with particular personal requirements and 
preferences, which some of them can be clearly described and articulated, but 
some of them cannot. In the following, we will concretize the differences between 
customers, as explained in Leckner (2003):  
 

(1) Measurable physical aspects are such differences that can without difficulty 
be expressed by the customer, thus can be stored and computed by information 
technology, such in a customer’s user profile. Some of these explicit customer data 
can be elicit by more sophisticated methods like body scan.  

(2) Immeasurable but easily descriptive aspects are personally familiar aspects that 
can be easily described, such as personal interests, hobbies or particular product 
desires. These data can usually be found in customer profiles of other applications 
and for that reason can be easily imported. Furthermore, by using software system 
some of these can be implicitly extracted by analyzing the customer’s habits or the 
system usage behavior. 

(3) Immeasurable and vague aspects such as user experience, preferences and 
taste can also differentiate the customers. Regarding product requirements, those 
vague aspects are assumed to correlate with the customer’s unarticulated desires, 
because sometimes customers do not know what they want, until they see it. For 
that reason, this information cannot be easily measured and usually the customer 
can not clearly express them. This refers to implicit knowledge that can be hardly 
made explicit since this type of information is influenced by temporal moods and 
circumstances. 
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2.7.4.1 Characteristics of Web-based Communities 

Leckner (2003) refers to the central characteristics of web-based communities that 
are supporting the web-based configuration activities as: 

(1) Communication - communities should have the capability of supporting 
various type of synchronous or asynchronous communication among the 
members of the community, since communication is essential for customer 
collaboration inside the community. 

 (2) Content – the community should stimulate its members to be active 
creators of user content for the community. The content establishes the common 
topic of interest for the members and it provides the community members with a 
sense of ownership and participation. 

(3) Relationships - dialogue and feedback are necessary for online 
configuration activities. Creating relationships assist customers to experience 
social attachment to the community. In addition, relationships are crucial for 
building trust and reputation. 

(4) Loyalty – every virtual community strives to have loyal community 
members. 
 
Different characteristics of web-based communities can be realized by different 
community features such as online chat, ratings, awareness tools, reputation 
systems, and so on. Summarized, web-based communities facilitate the 
communication with other members so one can consider the opinions and 
experiences of other members for the individual product choice. In this way 
customers can be sure that their products will be also liked and accepted by 
others, and become more confident regarding the usability of the individual 
adaptation and the correctness of their choice (Piller et al., 2003). 
2.7.4.2 Influence of communities during individualizing a product 

Customer’s vague aspects (Leckner, 2003) in particular are usually connected to 
the social environment. Customers have the opportunity to get familiar with other 
people’s opinions and attitudes or directly ask for advice from other customers. 
Therefore the community acts as an important information resource. 
Furthermore, the customer community enables knowledge transfer between 
customers by providing the individual customer access to the knowledge and 
experience of others. In this way, the uncertainties may be reduced which are 
expected to arise when customizing a product with great degree of freedom. For 
that reason one role of communities regarding mass customization is to establish a 
support system for customer-driven collaborative product configuration. 
Additionally, communities can also have a significant part in new product 
development (Leckner, 2003). 
 
Mediums for communications within online communities are Web 2.0 
technologies, tools and services such as Wikis, Blogs, Forums, Social networks. 
When deployed appropriately, these services may offer a suitable communication 
channel for the companies to acquire comprehensive customer feedback on their 
offerings. User-centered Web 2.0 services in addition provide a platform for 
involvement in content development because customers and suppliers are actively 
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integrated in the value creation. Companies successfully leveraging collective 
power are making the Internet an interactive mass media and are acquiring 
growing share of customer attention (Helms et al., 2008). 

2.8 Organizational Enablers for Mass Customization 
Sahin (2000) indicated the main characteristics of mass customization in 
organizational structure that is determined by a dynamic network of rather 
independent working units, learning relationships, integration of the value chain 
and a team-based structure. Hart (1995) also point out that not having hierarchical 
type of organization is appropriate condition for mass customization and stress 
the necessity for self-governing work teams. He also argues that the level of 
organizational readiness for mass customization is dependent upon the attitudes, 
culture and resources of the organization. Kotha (1995) stressed the major 
required conditions to succeed in mass customization is a company to create a 
culture emphasizing knowledge creation and the improvement of manufacturing 
capacity. Based on literature review, Da Silveira et al. (2001) conclude that the 
success of mass customization rely, along with other factors, on knowledge 
sharing in the organization. It can be observed that there are various human and 
organizational aspects to take into the consideration when implementing mass 
customization or certain type of organizational culture in particular, could be most 
favorable to success. 
 
In the following figure, the previously discussed enablers of mass customization 
from Sections 3.7, 3.8 and 3.9 are presented and it is illustrated how those 
concepts are mutually related. 
 

 
Figure 3-7 Mass customization enablers and their relations 
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2.9 Success factors for Mass Customization 
Broekhuizen and Alsem (2002) define the success of mass customization as the 
capability to offer greater customer value, on contrary to mass produced (on the 
shelf) offerings, by customization on a mass scale. Further they argue that mass 
customization has the capability to improve customer loyalty by establishing 
relationships using customer knowledge, which can only be achieved if the 
purchases are frequently repeated. The success of mass customization relays on 
the way customers perceive the trade-off between the added costs and the benefits 
of the offered customization. The alignment of external opportunities and the 
inner capabilities of the company have an influence over the success of mass 
customization. Grounded on literature reviews, different authors have tried to 
address the "critical success factors" for mass customization, and have categorized 
them by internal or external perspectives. For instance, Kotha (1995) considers 
also the internal and external aspects, as shown in Table 1. 
 

External Conditions Internal Conditions 
Success is more likely if 
• there is no well entrenched 

competitor already pursuing mass 
customization 

• the firm has access to a supplier 
network in close proximity 

• the industry is characterized by 
increased product proliferation and 
new product introductions 

• the firm develops an interconnected 
information network with a selected 
group of trained retailers 

 

Success is more likely when a firm 
• has made long-term investment in 

advanced manufacturing 
technologies, information 
technologies and human resource 
development 

• has access to substantial in-house 
engineering expertise and 
manufacturing capabilities 

• focuses its manufacturing tasks and 
competitive priorities at each plant 
to its product/market environment 

• institutes organizational mechanisms 
that foster interactions among 
focused plants 

• creates a culture that emphasizes 
knowledge creation and the 
development of manufacturing 
capabilities 

• has a savvy marketing group that 
can excite customers about 
individualized product offerings 

Table 3-1 Conditions Necessary for Success of Mass Customization (Kotha, 1995) 
 

In a similar manner, Da Silveira et al. (2001) summarized what they find to be the 
most important factors for successful mass customization implementation. 
According to them, the success of mass customization strategy is depended on set 
of internal or organizational factors, as well as external or market-related factors. 
In the following, the first two factors are mainly market-related factors, while the 
rest are mainly organizational factors. 
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1. Customer demand for variety and customization must exist. The essential 
rationalization for mass customization is the existing necessity to deal with the 
growing demand for innovative and customized products. Mass customization 
success depends on the balance between the possible sacrifice that customers 
agree to for obtaining customized products (like price and delivery time) and on 
the other hand, the potential of the company to produce and deliver 
individualized products within an adequate time and for affordable cost. 

2.  Market conditions must be appropriate. According to Kotha (1995), the 
ability of a company to transform mass customization potential into competitive 
advantage depends on whether the company will be the first in the market to 
develop a mass customization system. It might provide important advantage over 
competitors, because the company may get well positioned in the market and will 
be considered as innovative and customer-centered company. 

3. Value chain should be ready. The success of mass customization also 
depends on the compliance and readiness of all entities in the value chain, such as 
the suppliers, distributors and retailers to respond to the requests of the entire 
system. In order for the supply network to be able to efficiently distribute the raw 
materials, has to be at close proximity to the company. Even more important, 
manufacturers, retailers, and other participants in the value chain must be part of 
an efficiently connected information network.  

4. Technology must be available. The implementation of advanced 
manufacturing technologies is elementary to facilitate the development of mass 
customization systems. The concept of mass customization emerged as a result of 
the capability to successfully integrate a sequence of information and process 
flexibility technologies. Mass customization employs the existing opportunities 
emerging from synchronized implementation of advanced manufacturing 
technologies and information technology over the value chain. 

5. Products should be customizable. Products for mass customization must be 
modular, adaptable and constantly improved. Moreover, mass customization 
processes should be characterized by rapid product development and innovation 
due to usual short product life cycles. 

6. Knowledge must be shared. The dynamic nature of mass customization 
strategy depends on the capacity of the system to transform new customer 
requests into novel products and services. To accomplish this condition, the 
emphasis is put on the organizational culture towards knowledge creation and 
sharing that knowledge across the value chain.  

 
According to Da Silveira et al., (2001), if these factors exist, a company is justified 
in the use of mass customization as a competitive strategy, and the development 
of such systems will have the necessary support. These factors demonstrate the 
practical implications of mass customization. They support the idea that mass 
customization cannot be considered as best strategy for every company, but it 
must correspond to particular market and type of customers. Further, they 
emphasize the complexity implicated in mass customization implementation that 
involves main areas of operations, as well as product configuration, agile value 
chain network, process and information technology, as well as structuring 
knowledge-based organization. 
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2.10 Developing Mass Customization Strategy 
One way to define strategy is to identify it as the planned actions of a company in 
reaction to or in expectation of possible changes in the external environment, its 
clients and the competitors (Silbiger, 2000). Johnson and Scholes (1999, p.10), 
describe strategy more specifically as "the direction and scope of an organization 
over the long term: which achieves advantage for the organization through its 
configuration of resources within a changing environment, to meet the needs of 
markets and to fulfill stakeholders’ obligations". Kaplan and Norton's (1996) 
“balanced scorecard” is one framework that unites different internal and external 
perspectives concerning the strategic choice of a company. In addition, the 
strategic combination of these two perspectives is also evident in a framework 
more specifically associated to mass customization, like Hart's (1995) "Key 
decision factors for Mass Customization" framework. 
 
Mass customization became a significant manufacturing strategy, since agility and 
quick reaction to changes resulted in compulsory criterion for most companies. 
Wide range of production technologies are demanded for successful mass 
customization implementation, as well organization that will be agile enough to 
unite human and technological conditions. In order to strengthen the competitive 
position of the company, it is fundamental to establish the balance between pure 
customization and pure standardization that rely on the value created for the 
customer. Mass customization is not a method nor an objective, but a way of 
global thinking in product design, production, logistics, sales (Svensson & Barfod, 
2002), so every company should recognize its customers, markets, its operations, 
environment, its strengths and its weaknesses in order to define specific 
development plan towards mass customization. According to Hart (2006) mass 
customization strategy is most effective for those companies that have developed 
an integrated company-wide system which includes collaborative design processes, 
flexible production processes and learning relationships. Figure 3-8 illustrates the 
relations of different components included in an explicit mass customization 
strategy. Such strategy comprises: integrating collaborative design systems to identify the 
exact customer needs; flexible production processes, able to provide the necessary level 
of customization at low cost; and learning relationships, accomplished from each 
transaction that as a result will gradually increase the value of potential purchases 
translated into increased revenue, raised customer retention and growth potential. 

 
Figure 3-8  Components of an explicit mass customization strategy (Hart, 2006) 
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To provide answer to the question “Should your organization adopt a mass 
customization strategy?” Hart suggests five elementary areas (named pillars) that 
need to be analyzed: (1) Customer-customization sensitivity; (2) Business 
improvement potential; (3) Process-technology feasibility; (4) Competitive 
environment; and (5) Organizational readiness (Figure 3-9)  
 

 
Figure 3-9  The five mass customization pillars (Hart, 2006) 

 
The first pillar towards developing mass customization strategy is named as 

Customer Customization Sensitivity and refers to the fact that even though the demand 
for affordable customization is growing, not all customers are concerned with 
customization. When the customers are less concerned with customization, mass 
customization is not supposed to be strategic choice for the organization. When 
customers’ customization sensitivity is high, there is huge market opportunity for 
mass customization.  

Second pillar is Business Improvement Potential and refers to that fact that 
company’s sacrifice also must be evaluated in addition to customer sacrifice. 
When considering the prospective for a mass customization strategy, companies 
must strive to reduce performance sacrifices in the sections of raw material 
inventory reduction; eliminating finished-goods inventory; new product 
development efficiency; channel cost reduction; marketing cost decrease; 
technological development; reduction of the complexity in manufacturing 
operations. 

Third pillar is Process Technology Feasibility which places the attention on 
evaluating the necessary extent of process change in order to customize without 
increase of costs, on the assumption that the customers are interested in 
customized products. Hart points out that the costs of becoming a mass-
customizer can be perceived as too high only if there is no mass-customizing 
competition in the market. 

 
The matrix presented on Figure 3-10 demonstrates the relations connecting 
customer-customization sensitivity, performance improvement potential and 
process technology feasibility pillars. Based on this matrix a company’s position 
can be plotted, by evaluation of company’s opportunities and capabilities.   
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Figure 3-10  Strategic implications matrix (Hart, 2006) 

 
The fourth pillar, Competitive Environment evaluates the existing competition 

in particular industry. When the market conditions for mass customization are 
adequate, the technology is available and it is economically feasible, it is obvious 
that the organization should develop a mass customization strategy. The company 
being first in implementing effective mass customization strategy achieves first-
mover advantage, as a result of deep customer relationships and created loyalty.  

The fifth pillar, Organizational Readiness requires a great commitment of 
organizational resources when an organization pursuits a mass customization 
strategy. It is not sufficient only that appropriate business opportunity for mass 
customization exits, but also the company have to own the competency to 
capitalize on those opportunities. That competency is mainly determined by the 
organization’s culture and management abilities to positively respond to change. 
 
The evaluation of the five mass customization pillars provides strong suggestion 
of the opportunity mass customization holds for one company. Hart argues that 
developing an explicit mass customization strategy that is complete and integrated 
is crucial, since there is a risk for an organization to remain with a compilation of 
non-aligned mass customization tactics. Without synchronized and entirely aligned 
tactics, the potential power from mass customization strategy goes unexploited 
resulting in confusion, wasted energy and conflicts. There are various companies 
that are performing mass customization tactics in areas such as production or 
marketing, but less companies have developed explicit, aligned strategies that fully 
leverage the power of the mass customization concept. When mass customization 
tactics are interrelated, commonly reinforcing and coordinated, then the effect of 
being led by an explicit mass customization strategy is synergy, efficiency and 
rapid development. Thus, there is distinction between a company that implements 
mass customization tactics in piecemeal manner and one that embrace mass 
customization as an integrated business approach by clearly formulated strategy. 
 
Entering the frontier of mass customization, according to Pine (1993a) can be 
achieved by three strategic responses. First is by moving incrementally and 
providing more variety and customization over time. This is appropriate strategy 
when the market turbulence in not high, and the competitors are not transforming 
for mass customization.  Second response is by transforming the business, when 



Theoretical background 

39 

there is greater turbulence in the market and when the competitors are already 
shifting to mass customized offerings. Finally, creating new business, based on 
flexible technology, created particularly to provide customization at mass 
production prices. New businesses are at advantage in applying mass 
customization business model, since they don’t carry the burden of the past in 
mass production, functional barriers or lack of customer focus.  
 
Mass customization is a differentiation strategy which enables selection of 
products that better serves consumer’s desires and requirements, within certain 
limitations. This implies sustained technological innovation and developing the 
capability of the company to preserve its significance in the market by 
continuously improving the added value of the products. It should be pointed out 
that the mass customization approaches of the successful companies cannot be 
imitated wholesale. Instead, the center components of the mass customization 
concept have to be comprehended and compiled according to the company’s 
combination of manufacturing capabilities, environmental circumstances, 
competition, customers and organizational agility. 

2.11 Research Model 
Based on the literature review and information gathered we identified the most 
important concepts relevant for the objective of this research, as well as the 
assumed relationships between them. The developed model presented on Figure 
3-11 aims to assemble the concepts in one coherent whole, concerning the holist 
view of the problem under investigation. This model will be used for analyzing the 
case studies presented in Chapter 4. Based on the empirical findings, it will be 
evaluated at the later stage of the research process. 

This model presents the most important aspects that have to be considered when 
a company wants to pursue differentiation strategy by implementing mass 
customization business practices. The core factors that have impact on successful 
mass customization are human/organizational factors, the available technology 
without which cost-effective and efficient mass customization cannot be achieved, 
and obviously at the top of the pyramid, the customers (customers communities) 
are placed, since the primary goal of mass customization is to provide individual 
customers with product/services that are tailored to each individual customer. As 
previously argued in this chapter, the organization, the people, customer 
integration in co-design process and the technology are linked together because all 
of those factors are necessary conditions, but insufficient if isolated. The right 
balance must exist. From interactions among those concept, business 
opportunities arise, as well as value-added products and processes for the 
customers.  
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MASS CUSTOMIZATION

Organization

Customer Co-Design 
Enviroment

Technology

REQUIREMENTS 
ELICITATION LEARNING 

RELATIONSHIPS

SUPPORTING 
RELATIONSHIP

Internal Complexity
Finding right amount of offered customization

Expenditures in ATM and IT
Complexity of ATM and IT systems

Skilled labor
Managerial time

Manufacturing complexity
Supply network complexity

Organizational changes

Internal Success Factors 
3. Value chain should be ready 

4. Technology must be available
5. Products should be customizable

6. Knowledge must be shared

External Complexity
Premium price (direct cost)

Time and effort spent in design and specification
Mass confusion

Burden of choice
Knowledge to translate the needs into product 

requirement
Uncertainty, waiting period

External Success Factors
1. Customer demand for variety and 

customization must exist
2. Market conditions must be appropriate

Benefits/Business 
Opportunities

Benefits/Business 
Opportunities

 
 Figure 3-11 Research model of Mass Customization  

2.12 Concluding remarks 
In the first section of this chapter different definition of mass customization were 
provided. Even though the concept has been introduced few decades ago, there is 
still no single widely accepted definition, due to the very complex nature of the 
phenomenon. Some insights were provided about the different approaches how 
companies convey mass customization practices. Moreover, the distinction of 
those companies that can be considered as mass customizers and those who 
cannot, made by Duray (2002) was adopted for this research. Further in the third 
section, the mass customization process was explained. The aim was to deepen the 
understanding of the process itself and to stress the important aspects involved. 
 
Some of the benefits for the customers and the economic opportunities for the 
company pursuing mass customization strategy were explained. In addition, the 
challenges that companies face in terms of internal complexity were addressed. 
The major complexity for the customers was addressed in the uncertainty and the 
“mass confusion” they face, when they have active role in the process off 
elicitation of their needs and requirements.   
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Special attention was put on the enabling technologies, since this section 
contributes to answering our second research question “How can Advanced 
Manufacturing Technologies combined with available Information Technologies enable mass 
customization in an organization?” The enabling technologies for mass customization 
were addressed as flexible and reconfigurable manufacturing system, flexible IT 
infrastructure, the online product configurators, Internet and Web 2.0 
technologies that facilitate online communication and collaboration.  
 
Finally, the most important factors underlined in the literature as factors that 
influence the success of mass customization strategy were noted, which 
complemented with the empirical findings will provide information for answering 
our first research question  “What are the major factors that influence successful mass 
customization implementation?” 
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3 Method and implementation 
In this chapter the selected research approach and techniques used to support the research process 
are de-scribed. The motivation behind the selection is elaborated. Finally, related issues such as 
interpretation of the findings and trustworthiness are discussed. 

3.1 Research design 
Ghauri and Grønhaug (2005) define research design as the general plan for 
connecting the conceptual research problem to appropriate and practical empirical 
research. The research design determines the plan or the framework for collecting 
and analyzing the data, defines the type of research and the priorities of the 
researcher. The strategic choice of research design is suppose to arrive at solution 
for the research problem in appropriate manner, with consideration of the certain 
constrains (Ghauri & Grønhaug, 2005).  
 
To fulfill the objectives of this research, qualitative approach has been adopted. 
Qualitative research is relevant when “prior insights about the phenomenon under 
scrutiny are modest” (Ghauri & Grønhaug, 2005). Qualitative research method is 
considered to be most often used in social and behavioral sciences and is 
appropriate for studying organizations, groups and individuals (Strauss & Corbin, 
1990). We have decided to choose qualitative method as our main research 
approach as it best fits our research problem, to become familiar with the 
phenomenon and to obtain understandings how companies employ mass 
customization practices with the use of technology. We convey exploratory 
qualitative research with deductive approach at the opening stage, where the data 
comes from existing knowledge such as literature review, but at latter stage 
combined iteratively with inductive approach, once the empirical data is collected.  

3.2 Case study as research method 
The case study approach is usually related to descriptive and exploratory research 
(Yin, 1994). Case study research is mostly practical when the phenomenon under 
investigation is difficult to study outside its natural setting and when investigated 
concepts and variables are difficult to quantify. Case study is performed when 
“how” and “why” questions are asked, when the researcher has little control over 
events and when the current phenomenon is investigated in a real-life context 
(Yin, 1994). When research questions concerns “what”, an exploratory study is 
justified (Ghauri & Grønhaug, 2005). Exploratory research aimed towards 
answering the first research question: What are the major factors that influence successful 
mass customization implementation? When “how” and “what” questions are to be 
answered, a case study method as research strategy is preferred (Ghauri & 
Grønhaug, 2005). In our study the intention is to understand ‘how” companies 
convey successful mass customization practices and “how” the available 
technologies are enabling them to attain value-adding relationships with the 
customers. Therefore a case study as a research strategy in qualitative research has 
been selected. 
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According to Ghauri and Grønhaug (2005), it is just as possible to study a number 
of organizations regarding a set of previously recognized or assumed variables. 
Those are comparative case studies, where the same questions are asked in several 
organizations and then compared with each other to reach conclusions. The 
intention of data collection in the comparative case study method is to compare 
(replicate) the studied phenomenon in various cases in a systematic manner, to 
explore different dimensions of the research issues or to investigate diverse levels 
of research variables (Ghauri & Grønhaug, 2005). 
 
If inductive approach is adopted in a study, but searching for general explanations, 
then multiple-case methods should be used. According to Yin (1994), multiple 
cases are used if “replication logic” is expected to expose support for theoretically 
similar results or contrasting results for predictable reasons. For this research 
multi-case study approach was adopted in order to investigate the applicability of 
mass customization theory to the organizations from different industries. 
The following criteria have been considered in case selection: 

• The company is pursuing mass customization as business strategy 
• The company offers web-based product configuration 
• The companies belong to different industries in order to widen the extent 

of generalization 

3.3 Data collection 
Qualitative research differs from quantitative research not by the “quality” but the 
procedures used in the research process (Ghauri & Grønhaug, 2005). When 
qualitative research approach is adopted, findings are not arrived at by statistical 
methods or different procedures of quantification, but very often through 
observations and interviews, which are usually associated with qualitative research. 
It is quite appropriate for studying organizations, groups and individuals (Strauss 
& Corbin, 1990).  

3.3.1 Secondary and primary data 
Secondary data represent information that are collected by others and for different 
purposes and are useful not only to discover information to solve our research 
problem, but moreover to improve the understanding our research problem and 
provide explanations (Ghauri & Grønhaug, 2005). The authors point out that 
various research questions can be best answered by gathering information from 
secondary and primary data, however for answering some research questions it is 
mainly needed to consult some secondary data sources. By doing so, time can be 
saved and the research question can be handled in better way. In some situations, 
secondary data provides sufficient information to answer the research questions. 
Problems may exist since these data are collected for different study with other 
objectives and they might not absolutely fit the problem under investigation 
(Ghauri & Grønhaug, 2005). If secondary data are not available or are not able to 
assist answering the research questions, data that are relevant to the particular 
research questions should be collected - namely primary data. One core advantage 
of primary data is that they are gathered for the existing research, which makes it 
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more consistent with the particular research questions and research objectives. 
The major drawback is that it may require long time for gathering the primary data 
and the collection might be costly, but also difficulties may exist in getting access 
to the target groups that are agreeable to collaborate and provide answers. 
In our research we used secondary data as complementary source of evidence for 
the primary data, such as information from company’s web sites, press 
information, blogs, videos, online journals and magazines. 

3.3.2 Literature review 
The formulation of the problem is the result of an exhaustive literature review, in 
order to ground and motivate our work. We reviewed books and articles from 
widely cited authors within the field of mass customization research, as well as up 
to date research that cover different aspects of mass customization approach, 
addressed in this report. The attention here has been put to get a broader 
understanding of mass customization process and how companies are engaging in 
mass customization practices. To identify the categories, concepts and the 
relations among the concept in order to develop theoretically grounded 
framework towards developing mass customization strategy, that will be 
empirically tasted, later in the research process. Hence, the role of the literature 
review in this research, as suggested by Ghauri and Grønhaug (2005), was to 
develop theoretical framework that evolves during the research itself, and to: 
 

• Frame the problem under investigation 
• Identify relevant concepts, methods  and facts and 
• Position the study, so contribution to the existing knowledge can be 

achieved 
 

Literature review revealed insights for answering the research questions, since 
understanding was gained about the mass customization process itself, the critical 
success factors widely cited in the literature, the enabling technologies and how 
the use of those technologies can contribute to better economic performance for 
the companies, but in order to map the conceptual with the empirical level, 
primary data was collected from four companies in different industries. 

3.3.3 Communication 
Ghauri and Grönhaug (2005) addressed three main sources of primary data 
collection. Those are observation, communication and experiment. 
Communication can be conveyed in forms of interviews and surveys 
(questionnaires), which can be performed by phone, mail, email or in person. For 
this research project decision was made to convey the communication by email, as 
a result of constrains regarding geographical location and time.  
 
Interview is technique for gathering information from people who have 
experienced the phenomenon and/or have opinion about the phenomenon under 
investigation. When conducting semi-structured interviews the topics and issues to 
be covered, the sample size, people to be investigated and questions to be asked 
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are defined in advance (Ghauri & Grønhaug, 2005). Hatch (2002) defines 
standardized interviews are a special type of formal interview. Predetermined 
questions are asked in the same order, using the same words, to all informants. 
According to the author, the idea is to gather information from several informants 
that can be compared systematically. The data generated are comparable to open-
ended questionnaires that are used in some qualitative studies. Such interviews are 
qualitative in the sense that informants are not limited to forced choices, but they 
are standardized in that all interviewees get the same questions (Hatch, 2002).  
 
For the purpose of this research, predetermined open ended questions were used, 
and respondents were free to answer the questions according to their own 
judgment. The developed questions were initially tested, and after some 
modifications the second version of the questions were sent by email to the case 
companies, so the respondents could answer the questions at their own pace. If 
there was need to gather more information, additional questions were sent by 
email. The selection of the respondents was made by the criteria that person being 
investigated is deeply familiar with the company’s operations, such as owner, 
CEO, Director of sales and Business Development.  

3.4 Analysis 
The analysis of the empirical findings in this research was conducted by detailed 
description of each case, followed by thematic analysis across the cases. Within-
case analysis in general includes case study descriptions, crucial to the generation 
of insight as it insures researcher to deal with usually large data volumes, at the 
beginning of the analysis process (Eisenhardt, 1989). However, the general 
purpose is to get closely familiar with each case as a separate entity. This process 
enables the unique patterns of each case to appear before the researcher rushes 
into generalization across cases. Additionally, it provides great awareness of each 
case that in return, accelerates cross-case comparison (Eisenhardt, 1989).  
 
According to Eisenhardt (1989), the cross-case investigation for patterns is 
coupled with within-case analysis. There is existing risk that researcher arrive at 
rushed or even false conclusions in effect of information processing biases. 
Accordingly, Eisenhardt (1989) suggests that the solution for well conveyed cross-
case comparison is counteracting these tendencies by examining the data in many 
differing ways. One strategy stated by the author is to decide on categories or 
dimensions, and then to search for within-group similarities together with 
intergroup differences. The analyzing dimensions can be determined by the 
research problem or recommended by the existing literature. Also, the researcher 
can just choose some dimensions. Another strategy purposed by Eisenhardt 
(1989) is to choose pairs of cases and then address the similarities and differences 
between the pairs. Finally, the third tactic is to separate the data its source, such as 
observational data, interviews, or work with questionnaire evidence (Eisenhardt, 
1989). 
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3.5 Validity and reliability  
In this research multiple cases were studied, so as suggested by (Yin 1994) it is 
possible to confirm a logic chain of evidence.  Each case must be conducted in the 
same way to identify repetitive patterns and to see whether the assumed 
relationships truly are present in the studied organizations. In order to accomplish 
that, research protocol should be established to support the reliability and validity 
of the empirical investigation. 
 
Reliability refers to demonstrating that the activities of a study, such as the 
procedure for data collection, can be repeated and same results will be obtained 
(Yin 1994).  This is accomplished by documenting the procedures and by using 
the questionnaire as an instrument, so the procedure can be repeated by another 
researcher by using the same protocol. 
 
Validity can be tested on three dimensions. Construct validity refers to the 
establishing of correct operational measures of the concepts being studied.  
Potential subjectivity of the investigator should be reduced, by linking data 
collection questions and measures to research questions and propositions. This 
can be counteracted by using multiple sources of evidence or establishing chains 
of evidence while collecting the data (Yin 1994). Internal validity deals with 
establishing causal relationships, where certain conditions are revealed to lead to 
other conditions. Internal validity is not applicable for our research, since causal 
relationships are not studied.  External validity refers to the establishing of the 
domain to which a study’s findings can be generalized (Yin 1994). Generalization 
is based on replication logic and it refers to analytical generalization, instead of 
statistical. Previously developed theory is used as a template for comparing the 
empirical results of the case study. If two or more cases support the same theory, 
then replication can be claimed. We used four case studies in the empirical 
investigation, and the developed research model was used as a template to analyze the 
studies.  

3.6 Concluding remarks 
The research process was conveyed in four main stages. In the first stage, the 
literature was studied with a purpose to explore the domain of mass 
customization, to identify most imported concepts and the relations among them. 
The result of this stage is the theoretical framework and the developed research 
model, based on the insights obtained from the theory and the assumed relations. 
 
In the second stage, the collection of empirical data was conducted by adopting a 
case study method. The aim of this phase was to study the practical 
implementation of mass customization. The selection criteria for companies to be 
studied were defined. Data was collected from four different companies that 
pursue mass customization as business strategy, from primary as well as secondary 
data sources. Techniques used were email communication and questionnaires, 
then observation of the product configuration process as well as the activities in 



Method and implementation  

47 

the communities. The result of this stage was the empirical findings that will be 
analyzed in the next phase. 
 
The purpose of the third stage was to describe and analyze the collected data. The 
information gathered was categorized and the preliminary theoretical framework 
was used as a template to compare the empirical results. To achieve the aim of this 
stage, within-case analysis was followed by cross-case analysis. 
 
The aim of the final fourth stage was to consolidate the findings from the four cases 
and evaluate the research model based on the case evidence. We compared the 
findings and related to the theoretical insights. The result of this stage was 
presentation of the results and generalization of the findings. 
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4 Empirical findings 
In this chapter four case studies are presented, which provide information about the practical 
implementation of mass customization. The units of analysis are from consumer electronics, food 
and fashion industries. Each case is portrayed with general information about the company, the 
background, the market and the findings are illustrated categorized in several sections: 
Modularity and Customer Integration; Customer Collaboration; the Technology feasibility; 
Organizational readiness. Finally, the success factors and the benefits for the companies from 
MC are mentioned. 

4.1 Bug Labs 
Company’s web site: http://www.buglabs.net/ 

4.1.1 Company overview 
Bug Labs, Inc. is technology company based in New York. It has approximately 
50 employees. It was founded in 2006 by Peter Semmelhack, with a purpose to make 
it easier for the people to build innovative electronic devices, and to bring those devices to 
market rapidly and relatively cheaply. The users can create and modify digital 
devices by combining electronic modules provided by the company. The BUG 
platform is modular open source hardware development platform referred to as 
“Lego of gadgets” which represents a revolution in the way businesses and 
innovators can approach wireless device development. The platform consists of 
BUGbase (BUGbase 2.0) and BUGmodules. The base presents completely 
programmable Linux minicomputer with processor, storage and networking 
services. BUGmodules are distinct “plug-and-play” functional units which add 
capabilities to the base. Combination of different easily programmed electronic 
and wireless modules provides virtually unlimited number of new devices. The 
outcome is a very flexible platform that provides customers an opportunity to 
prototype and produce new wireless devices quickly and efficiently.  
 
The number of offered modules is increasing and according to the marketing 
department, 81 different modules are intended to be deployed (Saenz, 2009). BUG 
platform currently includes modules such as: a low-power radio module for 
creating a personal area network for machine-to-machine, home automation or 
intelligent grid applications; audio module; BUGvonHippel board module to 
which sensors, wires, and USB devices can be connected to make your own 
module; touch-sensitive LCD screen; GPS receiver; motion detector and 
accelerometer; Wi-Fi wireless module; a 3G wireless module; video output 
module; and a debugger module. The company also operates online community 
for developers BUGnet and BUGsecure, an open source device prototyping 
platform. It serves businesses, education sectors, and developers.  

According to the founder and CEO, Peter Semmelhack there are a lot of great 
gadget ideas that haven’t been considered so far. With BUG, they want to 
encourage the discovery and creation of as many of these devices as possible and 
are devoted to putting innovation and control to the users. As it says on their web 

http://www.buglabs.net/�
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page, Bug Labs mission is to help customers build and commercialize integrated 
solutions that solve difficult, real-world problems which are not presently 
addressed by market offerings. Semmelhack hopes to make the “long tail of 
gadgets” possible (Schonfeld, 2007).  Instead of developing a small number of 
devices for millions of consumers, the business model is to make millions of 
devices available for rather small number of consumers. Semmelhack clearly states 
that his model is not intended to replace the consumer electronics world, but to 
provide alternative choice (Zuckerman, 2009). The main opportunity Semmelhack 
sees is in the area of the wireless/GSM space (Zuckerman, 2009). Last year they 
established strategic partnerships with wireless carriers such as Verizon, Sprint and 
AT&T. They are about to announce collaboration with carriers in Europe, Latin 
America and Asia (Brustein, 2011). 

With BUG, the users can without difficulty assemble and program a GPS and 
digital camera device that automatically publish geo-tagged photos as a web 
service. When integrated with an online photo-sharing service, a user is enabled to 
build its own real-time, connected traffic-enabled mobile webcam. The users can 
hack together their own portable media player, make a GPS-enabled car security 
system or build a bicycle-tracking social network. According to Semmelhack there 
are three key areas that are the most popular for BUG devices. The first one is 
development of health and wellness devices. The second is telematics, such as 
fleet management devices or tracking devices for pets. The third area is within 
digital payment systems (Brustein, 2011). 

4.1.2 Modularity and Customer Integration 
Bug Labs employs component swapping modularity that allows customization of 
products by reusing a functional module across a wide range of products. The 
company reuses the computational module to provide consumer electronics 
customization. Generally, the end users are not able to customize the product 
themselves, but the modularity allows cost effective development for niche 
products. The value for the customer is created by decreasing the complexity in 
the supply chain, providing time and margins to introduce more products.  
 
Based on the modularity type and point of customer involvement discussed in 
Section 3.2, the company can be placed in the group of Modularizers, which 
engage the customer during assembly and delivery stage, although integrate 
modularity in the design and fabrication stages. Bug Labs employs a modular 
approach in the design and fabrication stages, even though customers do not 
express their unique preferences until the assembly and use stage. By 
programming different applications and combining different modules in the use 
stage, the customer achieves the customization of the products.  
 
According to Mike de Senna, the director of sales and business development, Bug 
Labs relationship with the customers is very collaborative. They build trust by 
being an expert and professional. “Give them some freebie information and advice that 
they'll appreciate”, says de Senna. He concludes that “Many customers think they know 
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what they want, but really don't. That's when the advisor role comes into play. You can help 
them (and yourself) by guiding and educating them”.  
 
The company oftentimes bases their new product offerings on customer feedback. 
They argue “We need to constantly understand what resonates with them and what falls flat. 
We'd focus more time and money on this if we had the budget to do so. They are the key. If you 
don't bring them value, you're toasted”. 

4.1.3 Customer Collaboration 
The BUG platform is designed to allow collaborative development environment. 
BUGnet online community is connected to the BUG SDK (Software 
Development Kit) that enables developers to correlate, share information, and 
together build products or services. The community is consisted of 7590 user 
member. Anyone can build, program and share innovative devices and 
applications. So the users define the final product, not the company.  
 
Communication between the members of the community is conveyed via Web 2.0 
technologies and services such as Blogs, Forums, Resources and Documentation 
Wikis, IRC channel communication and Social networking. 
 
According to the director of sales and business development Mike de Senna, 
online customer communities can foster creativity and innovation. He argues “If 
you give them good tools and are transparent, they will want to work with you and "give back". 
Give them a flexible platform and some direction and they will amaze”. 

4.1.4 Technology Feasibility 
For Bug Labs the Information and Communication technology is very important 
for the company’s operations. As they put it “We can't live without it. Most companies 
in the world are like this”. Bug Labs relay on technology to keep the costs down and 
be efficient, according to the director of sales and business development. 
BUG is built on Linux and uses open source software projects. It has a built-in 
web server in BUG 2.0 version that provides the users with remote access to 
control the hardware using web services. Simply by using a web browser, Bug 
Labs gives the ability to easy check the connected modules, install or remove 
applications, and start triggering actions and collecting data such as location, 
pictures, temperature and so on. 
 
The company outsources the manufacturing process to manufacturers that utilize 
the efficiency of CNC to some degree for prototypes, but then they go to molds 
for higher volume production, which is economic decision. The design and 
production services that Bug Labs provide are offered by team of design, 
engineering and manufacturing partners that help customers get from their initial 
prototype device to full production.  
 
The benefits from using configuration systems for building the product 
specification, which have greatest value for the company, are the timely response 
to orders and the increased sales from shorter delivery times and product 
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flexibility; then mining of customer orders an preferences for future strategy. Less 
important factor is the possibility for more standard solutions which results in 
easier production.  

4.1.5 Organizational Readiness 
To some degree Bug Labs consider itself as first mover. According to the director 
of sales and business development “there are many substitutes in our space but no one I 
know of that does precisely what we do. When this is the case, we have a competitive advantage. 
Being different are being known certainly helps. Being one of the first movers in this space also 
helps because it establishes your thought leadership in the field which is near impossible to 
dislodge”. 
The loyalty of the customers is judged as being lukewarm. “It's still a learning process 
from us. Some people love what you can do and overcoming some of the initial challenges/learning 
curve. Others feel that the opportunity costs are too great and then switch to something else”, 
explains de Senna. 
The company manages to integrate different functional areas (such as marketing, 
production, distribution etc.) into cohesive collaborative system but “it’s something 
that we're always looking to improve upon and we have plenty of room for improvement”, say 
from Bug Labs. 
 
The major factor that influenced the success of Bug Labs, de Senna considers to 
be doing something new, daring and innovative. Announcing major partnerships 
with network carriers and partners during past 12 months is added as a factor that 
influenced their business development.  The award from The International 
Consumer Electronic Show (CES) 2008, in the category “emerging technologies”, 
according to de Senna can be considered as confirmation for their successful and 
innovative concept. 
 
The benefits from Mass Customization that have most important impact for the 
company have been addressed as: efficient way to fulfill a wider range of customer 
needs and lowering the costs by economies of scale and scope, then also 
important factors are the customer participation in design resulting in satisfaction, 
effort spent and switching costs; reduction in inventories; reduction in product 
model obsolescence; predicting what customers want through learning 
relationships; and premium pricing.    

4.2 You Bar 
Company’s web site: http://www.youbars.com/ 

4.2.1 Company overview 
You Bar is family owned business, launched in 2006 in Los Angeles, California by 
Ava Bise and Anthony Flyn. The company has 35 employees. With YouBar, the 
customer makes its own custom protein and energy bars online. The company 
expanded its offerings by introducing custom made cereal, cookies, trial mix and 
shakes tailored to personal taste and nutritional needs of the customers. With the 
online configurator the customer chooses the size and the ingredients of the 

http://www.youbars.com/�
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product.  The design of the preferred energy bar is made in few stages, where the 
first is selection of the base. Then components are chosen from different 
categories such as nuts, fruits and berries, sweeteners and so on. The configurator 
provides information about the nutrition facts of the chosen components and the 
total price while defining the product. At the final stage the customer gives a name 
for the product that is printed on each individual bar package along with the 
nutrition facts. The system offers recommendation as well as detailed description 
for each ingredient. The company also offers customization of gift packaging for 
special occasions. The products are delivered internationally within one week, or 2 
business days if rush production option is selected, which increases the price.  
 
The service provided by You Bar is intended for people with specific dietary 
necessities, such as vegans, people with certain food allergies or athletes, since the 
customers has total control over the ingredients that composes the bar.  
 
The company preferred not to reveal data regarding the sales and revenue, but 
reported 50% annual growth since they started (A. Flynn, email communication, 
19 May, 2011). 

4.2.2 Modularity and Customer Integration 
You Bar employs mix modularity, where products are consisted of two or more 
components mixed together to offer additional value. You Bar allows customers 
to tailor their perfect energy bar as mixture of different nuts, berries, flakes, 
sweeteners and vitamin infusions. The separate elements are probably easy to find 
and integrate, but the service creates value for the customer. 
 
The customer is integrated in the product specification through the design stage, 
but the product is composed from modular elements in the assembly stage when 
the ingredients are mixed to create the bars. The composing elements are not 
specially designed or fabricated, but standard components are mixed together to 
form custom product. This is characteristic for the mix type of modularity. Once 
the components are mixed, they lose their unique identity. Considering modularity 
type and point of customer involvement You Bar can be defined as member of 
Involvers. This group of customizers involves the customers in product design 
during the design and fabrication stages but employ modularity during the 
assembly and delivery stages. Customers’ participation early in the process 
provides greater sense of customization or product ownership.  
 
According to the owner of You Bar, Anthony Flyn, the customer integration in 
the product specification increases the value for the customer to great extent. He 
evaluates the need for customized products in the particular market, as having 
huge customer demand for variety since there is need for different types of 
ingredients, concerning allergies, nutrition facts, private label and gifts.  
 
The company maintains collaborative relationships with the customers and as the 
owner argues “The relationship is very important. There is a great feeling of co-creation and a 
lot of conversation with the customer through customer service and Facebook. Good customer 
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service help builds the trust”. By system of ingredients recommendation, the company 
deals with the choice difficulties that the customers may face during the process of 
product customization. In order to eliminate the potential uncertainties for the 
customer, as a result of buying product they didn’t see or tasted, the company 
introduces product guaranty and delivers new tin free of charge if the customer 
doesn’t like the ordered product. The offered range of customization is set based 
on the customer feedback. 

4.2.3 Customer Collaboration 
The collaboration with the customers and among the customers is conveyed via 
social networking where people share their ideas, experiences, and their orders and 
evaluate the names of the bars. The company uses the social networking platform 
for organizing contest and receiving customer feedback for business 
improvement. According to the owner, the online communities are “very great way 
to overcome the uncertainties”. Their Facebook page has 2371 fans, and the company 
has 2110 Twitter followers where the customers write reviews on the products, 
suggestions, get involved in different competitions and interact.  By observing 
these social interactions, it is noticeable that there are very few complains, mainly 
because of consumers didn’t like what they chose to mix and there are much more 
positive reactions related to the products and the response they are getting from 
the company. 

4.2.4 Technology Feasibility 
The process of requirements elicitation is completely based on online 
configuration system, where the customers can choose their base ingredients as 
well as fruit, protein and vitamin infusions for the nutrition bar and the other 
product the company offers. They then print computer-generated labels including 
the name of the bar and nutritional facts. Even though the bars are not sold in 
stores, orders come from various countries via the Internet. The reported unique 
visitors on You Bar’s web page were 50 per day when the web site was launched, 
increasing presently up to 1500 unique visitors per day (A. Flynn, email 
communication, 19 May, 2011). 
The company considers Information and Communication Technologies as 
important factor for the operations and the impact they have in lowering the cost 
and increasing the efficiency. They evaluate the implementation of online 
configuration system as being very successful. The benefits from using online 
configuration system for building the product specification has been addressed in 
fostering customer-driven product innovation; then timely response to orders; 
more accurate planning and scheduling of production; mining of customer orders 
and preferences from configurator usage for future strategies; and more standard 
solutions which result in easier production. The production process flexibility is 
achieved by flexible staff and simplification of the process. 

4.2.5 Organizational Readiness 
According to the owner, the company is very committed in building learning 
relationships with the customers, based on knowledge and trust. Company’s vision 
towards maximizing customer value is taking into consideration the customers’ 
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feedback, their wishes and needs and it is perceived as major factor that influenced 
the success of the company and treated as source of information for setting the 
appropriate range of offered customization. Additionally, the company is engaged 
in philanthropic activities and donates 2% of their profit annually to charitable 
organizations. 
 
The benefits from employing mass customization that has the most important 
impact on the company are considered to be the efficient way to fulfill a wider 
range of customer needs; customer participation in design resulting in satisfaction, 
effort spent, and switching cost; and predicting what customers want through 
learning relationships; but also the company considers as important factors the 
reduction in inventories and the possibilities for premium pricing. 

4.3 Chocri 
Company web site for the German market: http://www.chocri.de/ 
Company web site for US market: http://www.createmychocolate.com/ 
Company web site for UK market: http://www.chocri.co.uk/ 

4.3.1 Company overview 
Chocri was founded in 2008 by Franz Duge and Michael Bruck in Berlin, 
Germany and first launched for US consumers in January 2010. From September 
2010 chocri chocolate is available in the UK. The company allows customers to 
customize their own organic and fair trade chocolate bar on their website with 
built-in design tools and e-commerce functionality. The product design process 
begins with selection of a base (white chocolate, dark, milk chocolate or 
combination of white and milk), and then selection is made out of more than 100 
different toppings in several categories such as fruits, spices, nuts, decor, grains 
and so on, which allows for more than 27 billion combinations.. Finally, the 
specific combination of components is named as final product. To facilitate the 
selection of the components, the online configurator offers recommended 
creations and gift ideas. Suggestions can be browsed by recent and most popular 
creations. Additionally choice can be made filtered by the chocolate base and 
different toppings. The company offers special packaging for different occasions, 
company events or the customers can personalize the chocolate bar with name or 
a quote as a gift. The products are internationally delivered within 3 weeks. For 
shipping on corporate orders special delivery conditions applies and in the 
summer time the products are delivered in cold packs. Chocri produces around 
50.000 bars a month and was profitable since the second month after they 
launched, reports the CEO of Chocri US. The company won the Gründerpreis 
award in 2009 with their concept of personalized chocolate bars, given by the 
weekly German business news magazine WirtschaftsWoche. The 
WirtschaftsWoche organize annual competition for innovative start-ups that use 
technology in creative way. 

http://www.chocri.de/�
http://www.createmychocolate.com/�
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4.3.2 Modularity and Customer Integration 
Similarly as You Bar, Chocri utilize mix modularity in the production of their 
chocolate, since pre fabricated components are mixed together to create unique 
product and offer greater value for the customer. Customers define their 
specifications in the design stage but the modularity is employed in the assembly 
stage of the production cycle, so Chocri can be defined as mass customizers in the 
group of Involvers.  
 
According the CEO of Chocri US, Carmen Magar, the company achieves 
customer integration by open innovation and co-creation. She states “Open 
Innovation makes customers feel more invested in the product they've had a hand in creating. For 
example, our customers created the name "chocri" which was a result of a brainstorming with our 
community“. According to her, integrating the customers by allowing them to create 
their own products online, the value increases with the opportunity for self-
expression and fun experiences, then better functionality in a sense of better taste 
and customizing chocolate bars with unique names and messages are considered 
as great gifts. 
 
In order to deal with the uncertainties that the customers may face in the process 
of customizing their chocolate and buying online something they never tasted, the 
company adopts 100% money back guarantee policy, recommendation engine and 
user testimonials. Magar reported “Trust needs to be building mostly in the area of "will 
what I will create taste good?" We have a 100% money back guarantee if the chocolate bar isn't 
everything they hoped for, as well as a Recommendation Engine”.  
 
The solution space and the range of offered customization is restricted. Chocri 
“kept re-engineering it based on response. For example, we offered more and less toppings since 
then, and we've added a fourth base chocolate. That allows for more than 27 billion different 
possible combinations”, explains Magar. However, the company does not let 
customers determine how much of each topping will use for each chocolate bar. 

4.3.3 Customer Collaboration 
To support customers to deal with the excess of choices, the company is 
incorporating blog service and social networking practices. Interactively every 
week the top 5 bars and top 5 names are rated and published on the blog, as well 
as the users share their experience using Facebook platform which has 28.575 fans 
of the German page and 8.113 Facebook fans on their international page. On the 
other hand, the twitter followers of the German profile are 1.172, while the 
international profile has 4.586 Twitter followers. The observation of these 
communities provided us the information that the main reason for customers’ 
complains is the long waiting period and late distribution of the orders. According 
to Magar, they found social media to be extremely effective in communicating 
with the type of consumer that likes to provide input in the product creation 
process. 
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4.3.4 Technology Feasibility 
The company considers the Information and communication technology as being 
very important for its operations both in regards to customer facing IT (the 
website and the technology behind that) as well as a back-end system that can 
administer 27 billion different products smoothly. The impact of the technology 
on the cost and efficiency is assessed as mostly positive and Magar adds “our 
product would be simply impossible without technology “, although additional cost is 
evident in having their own developers.  
 
The benefits from using online configuration system for product specification 
were addressed by the CEO in mining of customer orders and preferences from 
configurator usage for future strategy and product flexibility that adds value by 
customization. 
 
They reach production process flexibility by flexible planning, not by flexible 
manufacturing systems. But according to the CEO, that option is considered for 
the future. At Chocri they found it important to have in-house production, which 
provides the quality control and ability to innovate, although there are operational 
and seasonality risks that requires from them to hire and train temporary workers 
during peak times. 
 
In September 2010, Chocri announced that Ritter, a major global chocolate 
producer, had bought thirty percent of the company for a low seven-figure 
amount. This would help the company to increase and automate the production 
and according to Magar it is indicating that traditional manufacturers are getting 
interested in customized approach.  

4.3.5 Organizational Readiness 
The need for customized products in the industry is considered to be high by 
Magar. She points “We had achieved a lot of traction with customized chocolate bars in 
Germany, and considered expanding to one of the largest chocolate markets worldwide. We 
evaluated the need for customized products with a survey and focus groups. I think that the US is 
still far behind Australia and Germany in interest in design-your-own though”. 
 
Chocri was the first mover in the German market with customized chocolate 
offer, so the company attracted the media attention. Magar address the benefits 
from being first in her statement: “I think there was an advantage in regards of getting 
press and in identifying our customers wishes for further innovation, but overall, the more entrants 
are in the space (especially in the US), the more known is the category overall. Then, 
competitiveness is determined much more by product quality than first mover advantage”. Chocri 
considers their customer as loyal, resulting from reported further purchases in 
96% of pos-purchase surveyed customers. In order to maximize the customers’ 
value, the strategy of the company is to constantly innovate and listen to the 
customers. They regularly convey post-purchase surveys. Magar explains that the 
participants in the focus groups ranked Chocri over the competitors mainly 
because they had the impression that the company is “sympathetic.” The post-
purchase survey data exposed that 100% of chocri’s Facebook fans and Twitter 
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followers described Chocri’s chocolate as “excellent or very good” (compared to 
92.1% on average) more than 77% of Chocri Facebook fans and nearly 86% of 
Chocri Twitter followers recommended the company to 4-7+ friends, compared 
to 56% on average (Lauby, 2010). 
 
According to Magar, the major factors that had impact on their success are the 
outstanding product quality, creative idea and corporate responsibility. The 
company is continuously polling the customers for fresh ideas on toppings and 
flavors, and is encouraging them get engaged in the decision-making process of 
the company, thus has an influence on its growth. Additionally, 1% of the sales 
the company donates to DIV Kinder, a German organization supporting children 
in Ivory Coast, which is the biggest exporter of cacao beans. 
 
The benefits from implementing mass customization strategy, with most 
important impact on the company are addressed in the efficient way to fulfill a 
wider range of customer needs; and also in customer participation in design 
resulting in satisfaction, effort spent, and switching cost; reduction in inventories; 
and reduction in product model obsolescence. 

4.4 Laudi Vidni 
Company’s website http://laudividni.com/ 

4.4.1 Company overview 
Laudi Vidni (spelled backwards Individual) is Chicago based company founded by 
Laura Kofoid and Grace Tsao-Wu in 2009, which offers customers design woman 
leather handbags using sophisticated online configurator combined with e-
commerce site. Laudi Vidni’s web site was the winner in the fashion category of 
Pixel web award 2009, annually honoring web sites that showing excellence in web 
design and development.  
 
The design process starts with choosing from eight handbag styles, starting from 
$85 to $495. There are 40 different leathers available, together with a variety of 
premium leathers which can increase the end price of the handbag. The interior 
lining is also available for customization, as it is the hardware elements. Overall, 
more than 10.000 different combinations are possible. The last step is virtually 
trying on the designed bag on a model of selected height. The web site offers 360 
degree virtual preview, zoom-in capabilities and possibility to save and share the 
designs. The dynamic components such as automatic price calculations for 
different option, makes the shopping experience transparent. The process of 
personalization is easy, intuitive and realistic. 
 
The company’s motto is “Be your own brand” and it’s all about individual 
expression. The company aims to encourage women to be their own brand by 
creating custom handbags that come in range of different colors, materials and 
silhouettes, and it aims for customers who want to create the trends instead of 
following it. 

http://laudividni.com/�
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The company was not comfortable to provide sensitive financial data; it only 
reported the annual growth to be exponential since they start the business (L. 
Kofoid, email communication, 13 April, 2011). 

4.4.2 Modularity and Customer Integration 
The modularity approach of Laudi Vidini can be considered belonging to mix 
modularity type. Different standard components, such as materials, lines and 
hardware elements are combined together to create unique product. Since the 
customers are involved in the design phase to express their preferences, but the 
modularity is employed when all the components are arranged and assembled 
together in the production, Laudi Vidini can be placed in the typology of 
Involvers.  
 
According to Laura Kofoid, the co-founder and CEO at Laudi Vidini, there is 
great customer demand for variety and customized products in fashion industry.  
She notes “the handbag category is very assortment driven as is evidenced by wide range of styles 
offered in each brand or line”.  By integrating the customers in the process of product 
design according to their particular needs and taste increases the value for the 
customer. Kofoid states “It increases the value because women are very particular about the 
fashion and function of their handbags. Women are always searching for the perfect handbag”. 
However, according to Kofoid, the importance and influence of the popular 
brands in the category decrease the value of custom made handbags. She states 
“customers are used to buying what the brands/editors tell them to buy”. 
 
The company has collaborative relationship with the customers. They listen to 
their requests and incorporate them in the product design. “We are in the process of 
adding zipper closures, based on customer requests”, says Kofoid. The company builds 
trust by offering full return policy and by having a design studio in Chicago, which 
allows for touch and feel of product and materials used to create their 
personalized handbags.  The reason for opening the store was to provide live help 
and to cope with the choice difficulties or the uncertainties that the customers 
might feel in the process of virtually designing their own personal handbag. 
Kofoid states “We are also very deliberate in our sales approach, helping customers narrow 
their options quickly. We use specific lines of questioning to best understand what they want. We 
also consider the issue in product development, not trying to be too overwhelming.” Additionally, 
they put attention on using more actual photography on the web site instead of 
digital images. 
The freedom in specifying customer needs is limited to a certain range, which is 
adjusting according to customer requirements.  “If they seem overwhelmed, we consider 
eliminating some options.  If they ask about something, we consider adding it”, notes Kofoid. 
She continues “We also consider how long the actual selling process takes.  We try to 
eliminate the “schmuck factor” of designing something that's ugly “. 

4.4.3 Customer Collaboration 
Designs made by other customers are collected in the online gallery for reducing 
the choice difficulties or to provide inspiration for the customer. Each custom 
creation includes possibility to share the creations using social media. The 
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collaboration is conveyed via social networking platforms such as Facebook and 
Twitter, where the customers interact with the company and with each other. The 
Facebook page counts 610 fans, while the twitter profile has 877 followers. 

4.4.4 Technology Feasibility 
The product configuration is conveyed on the company’s web page. The web site 
is based on Adobe technologies, combined with Content Management System and 
shopping chart. Since the start of the web page, LaudiVidni.com has received 
acclamation on the web from design sites and bloggers including FWA Site of the 
day, Adobe site of the day, CommArts web pick of the week, 2009 Pixel Award. 
The web site got average user spending more than 6 minutes on LaudiVidni.com 
and 92.560 unique visitors since August 2009 when it was launched. The website 
has a role of a unique virtual design studio. 
 
Manufacturing is outsourced to manufacturing company in Chicago. The 
production process flexibility achievements are explained by Kofoid:” We try to 
standardize material functionality so that the components of each bag are similar, even as the 
colors or textures differ. So making a bag requires the same steps/processes/equipment, even 
though the materials look different to the customer”. 
 
The benefits from using online configuration system for building the product 
specifications that have great value for the company were addressed in the 
opportunity for timely response to orders and the possibility the configurators to 
guide to more standard solutions which results in easier production. 

4.4.5 Organizational Readiness 
There are several companies like Laudi Vidni in the market, all in their infancy. 
Kofoid stressed that “The burden of changing customer behavior falls to very small new 
brands with limited resources. It's a big hurdle”. They measure the loyalty of their 
customers by repeated purchases. But Kofoid firmly believes that mass-custom 
offerings in the consumer space (especially those targeting adults and premium 
prices) need to address the issue that customers do not know if they will like what 
they design. She states “The customer can always default to "I'll just go buy X.  This is too 
hard or too risky."  For that reason, my competition is NOT other mass custom handbag 
companies, its in-line handbag brands like Coach” (L. Kofoid, email communication, 26 
April, 2011). 
 
Since the company is small, all functional areas can be easily integrated in a 
cohesive collaborative system. The most important factor that influenced the 
success of the company was addressed in company’s determination. 
According to Kofoid, the benefits for the company implementing mass 
customization strategy are found in the efficient way to fulfill a wider range of 
customer needs; customer participation in design resulting in satisfaction, effort 
spent, and switching cost; reduction in inventories; reduction in product model 
obsolescence, fashion risk; predicting what customers want through learning 
relationships; can be considered as important benefits from mass customization, 
that had impact on the company. 
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5 Analysis and Interpretation 
In this chapter we discuss and analyze the previously presented empirical findings gathered from 
four case studies. Thematic analysis across the cases is conveyed. The preliminary theory and the 
developed research model are used as a template with which to compare the empirical findings and 
map the conceptual level with the empirical. 

5.1 Customer integration and collaborative 
environment 

Bug Labs employs adaptive customization approach, since the product modules 
are combined during usage, where different functionalities are achieved by various 
module combinations as well as by programming and installing different software 
applications. Collaborative customization approach is adopted by Laudi Vidni, 
Chocri and You Bars since the customers are involved in the design of the 
product, by interacting with the configuration system. The level of customization 
is regarding functional dimension in the case of Bug Labs, and style (aesthetic style 
and taste) in the cases of Laudi Vidni, Chocri and You Bars. 
 
All four companies reported that they have very collaborative relationships with 
the customers and have clear company commitment towards maintaining learning 
relationships and building trust. They even convey regularly post-purchase 
surveys, as in the case of Chocri, to determine the customer satisfaction. 
Additionally, new product offerings as well as setting the right freedom of choice 
in the solution space are defined by the customer feedbacks and requests. 
Customer requests are incorporated into product development. So it is evident 
that the necessity of being customer-centric company is recognized. 
 
The companies being investigated didn’t show great awareness regarding customer 
co-design communities, in a sense of commonly working on the product design. 
Customer communities are formed on the basis of employing Web 2.0 services 
such as social networking platforms and blogging service that companies use for 
communication and collaboration with the customers, as well as among the 
customers, engaging in communication, contests and open innovation practices.  
 
Exception can be made in the case of Bug Labs, where open source community 
exists with more than 7000 members of users and developers focused on common 
application development, and sharing those applications with the community. The 
company also uses Wikis as resource knowledge base for technical 
documentations and tutorials. Forum discussions are included as well. Within the 
user community direct relationships are established and joint learning processes 
among customers, so higher value of the customization offering is achieved. It 
was discussed previously in Chapter 3.6.3, that customization of the functional 
characteristics such as interface requirements, network, security standards and so 
on, require customized solution that matches to the solutions of others. 
Considering the fact that the Bug Labs modular products are specific, for 
relatively limited number of users and employs customization on functional level, 
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it can be concluded that collaboration in online communities is essential for niche 
markets where the innovation and control is suppose to be placed in the hands of 
the users. However, some issues concerning motivation of the members for active 
participation not just viewing the content without contribution, the intellectual 
property issues or providing access to the collective knowledge for the 
competition may be hindering the effectiveness of online communities 
indiscriminately of their purpose. 
 
In the cases of Chocri and You Bar, the nature of the offered products does not 
rely much on community effect since the personal taste or the necessity for 
specific ingredients is rather personal, instead of collective matter. 
 
Finally, in the case of Laudi Vidni, where the customization is regard to aesthetic 
design, the trend might be influenced to some degree by a group instead of 
individuals. But still, the personal fashion taste or the mach of the designed 
handbag with other apparels can have greater impact on the decision. In this case, 
the communities can be beneficial for inspiration in the design process.  

5.2 Technology feasibility 
The application of advanced manufacturing technologies could not be evaluated in 
the four cases, since two of the companies outsource the manufacturing process 
and access to those manufacturing companies could not be provided. Although, 
from Bug Labs reported that their manufacturing partners employ advanced 
manufacturing technologies, such as computer numeric control (CNC) in the 
production of their products, to some extent.  
 
Chocri and You Bars, have their own production facilities. The benefits over 
having in-house production were addressed in the possibility to have control over 
the quality and the innovation process, but on the other hand running your own 
production means held capital in machinery and skilled labor force. Chocri 
announced that are planning in the future to automate the production with 
advanced manufacturing technologies. 
 
So, in a case of outsourcing production process from the value chain, it will 
require strong collaborative relations with the partners and trust building 
relationships, since the literature revealed that successes of mass customization 
depends on establishing coherent collaborative system, across the value chain. 
Whether production will be outsourced to a partner company with capacity and 
expertise, or carried out in-house if it is economically feasible, it has to be 
considered in the business strategy. Once the small start-up company grows 
bigger, the production capacity must scale accordingly.  
 
All four companies utilize internet and information technologies for their 
operations, for managing the customization process and as communication tools 
to create knowledge about customer needs. The products are offered in online 
stores, so the respective web sites are enhanced with e-commerce capabilities. The 
product configuration and the elicitation process of the customer requirements is 
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conveyed via web-based configurator that in the cases of You Bar, Chocri and 
Laudi Vidni it is rather simple selection of more or less predefined options. These 
companies are placed in the group of Involvers. It was previously discussed that 
this group employs modular design of product with standard components and 
customers only get the impression that the products are specially designed for 
them, thus the number of possible variants is rather high but there are no 
requirements toward the implemented parameterization (Chapter 3.7.3.1). The 
users are guided through the configuration process with presentation of different 
variants, the options are visualized, assessed and prices and the involvement in the 
process create rich and positive experience for the customers.  
 
In the case of Bug Labs, they completely rely on technology and open source 
projects. The modular components combined together in different ways form 
different electronic devices. The number of the modules is limited, but the 
software applications provide virtually unlimited possibilities and additional value. 
So, the company provides development platform, already programmed 
applications by the company or the user community and downloadable 
schematics, diagrams, and CAD files for the hardware. The configuration process 
differs in great extent compared to other three companies that employ mix 
modularity for achieving product customization. 
 
The most commonly addressed benefits from using configurators, across the four 
cases is mining of customer orders and preferences for future strategy.  
 
Regarding the utilization of Web 2.0 services, all companies showed awareness of 
social media importance and their presence on social networking sites is noticed in 
all cases. This is demonstrated with providing options that encourage social 
sharing of the designed products, and their active involvement in collaborative 
activities on social networking platforms. The companies also find social 
networking to be beneficial for gathering consumer requirements and preferences 
more accurately and more efficiently. Additionally, it provides appropriate 
communication channel for companies to attain additional and richer customer 
feedback on the offerings. This provides very important opportunity for small 
start-up companies to gain easy and cost efficient way of collaboration with the 
customers and to promote their presence in the market. 

5.3 Organizational readiness 
By being the first in the market to offer unique and innovative solutions, provided 
competitive advantage for the company, as reported from Bug Labs. Chocri and 
You Bar consider them as being first in the market offering customized products 
and according to them, the advantage they get was the enormous media attention 
which is very important for starting business. For Chocri, it also provided 
possibility to identify the customer wishes for further innovations. According to 
the CEO, more entrants in the space result in better familiarity with the overall 
category, which enables greater awareness for purchasing customized products 
and leading to greater sales. The CEO of Laudi Vidni, stated that being first has 
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also a downside, since the burden of the changing the customer behavior towards 
customization falls to small new brands with limited resources. 
 
By measuring the repeated purchases, as well as the post-purchase surveys that 
Chocri regularly conveys, You Bar, Chocri and Laudi Vidni reported having very 
loyal customers. On the other hand, Bug Labs considers the loyalty of their 
customers being lukewarm, since for some of them, the opportunity costs are 
perceived as too high. 
 
The value for the customer engaged is mass customization, is obtaining product 
with better fit and functionality. In order to maximize the value for the customer, 
the investigated companies have highly collaborative approach. They listen to the 
customers and take into considerations their requests and needs and then 
incorporate them in determining the solution space or new product offerings. The 
value is maximized by the fact that the customers feel more invested in the 
product they’ve created, and the possibility for self expression and positive 
experiences. According to the CEO of Laudi Vidni, the value for hers customers 
increases since women are very particular about fashion and function of their 
handbag, but on the other hand the influence of the major brand decreases the 
value of custom handbags. 
 
Being a small company has advantage over the ability to integrate all functional 
areas into one coherent system. New businesses have the benefit from applying 
mass customization business model, since they don’t carry the burden of the past 
system designed for mass production, functional barriers or lack of customer 
focus.  

5.4 Success factors 
In order to determine the factors that influence successful mass customization 
practice, we define success as achieving the objectives of a company to offer 
maximized customer value by mass customization offerings and having 
organizational capability to capitalize on that opportunity. 
 
The literature review revealed that success of mass customization strategy is 
dependent on the external opportunity and the internal capability of the 
organization. The external market conditions must be appropriate and customer 
demand for customization has to be evident or as Hart (2006) named it - 
customers’ customization sensitivity has to be high. The possibility for introducing 
products not being met by the current market offers, has been evaluated by Bug 
Labs as user demand for customization. They see their opportunity in exploring 
fragmented and niche markets and are aiming towards long tail business model. 
Similarly, the other companies determined the customer demand for 
customization as high. Namely, in the case of You Bar the market opportunity is 
seen in the demand for nutrition bars with special ingredients, as a result of health 
issues like allergies or special nutrition demands for vegans or athletes. According 
to the CEO of Laudi Vidni, handbag category is assortment driven, evidenced by 
large range of styles offered in each brand or line. Chocri evaluated the need for 
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customized products with a survey and focus groups. The CEO of Chocri, 
revealed that mass customization in Germany, where the company was founded, 
is growing trend evident on a larger scale, compared to USA where the demand is 
lower.  
 
Probably the most important factor that has influence on successful mass 
customization offering, depends on how the customers perceive the trade-off 
between the received value from the offered possibility to customize the particular 
product and the additional costs, including the complexity and uncertainties 
related to the process of customization. In order companies to meet this 
challenge, the internal success factors must be met and the products to be 
produced and delivered in adequate price and time frame. This is facilitated by the 
internal factors, in the literature addressed as the readiness of the value chain, the 
available technology and the organizational ability to translate the customer 
demands in knowledge that will be shared across the value chain. 
 
In addition, the major factors that the companies addressed that had the biggest 
influence on their success were: doing something new, daring and innovative, 
listening to customer feedback, outstanding product quality, creative idea, 
corporate responsibility and determination.  

5.5 Complexity 
The complexity within mass customization system was determined by internal and 
external factors (Chapter 3.4). In addition to the higher price of customized 
products, the external complexity for the customers was identified by Piller et al. 
(2005) in the faced burden of choice, the required knowledge and expertise about 
product specification and the information gap regarding the behavior of the 
provider. It includes uncertainties concerning purchasing product that they don’t 
know how it looks and longer delivery time, usually associated with purchasing 
custom products.  
 
The selection of leather elements in constructing personal handbag, or selecting 
ingredients to be mixed does not require great product expertise. The choice is 
wide, yet limited to a certain range. As it was reported from the investigated 
companies, the solution space is constantly adapted according to customer 
feedback. Still companies offer recommendation systems on their web sites and 
customer service via email or phone to deal with the difficulties that may arise in 
the process of product specification. Additionally, to deal with the uncertainties 
regarding buying something they haven’t see or tasted, Laudi Vidni and Chocri 
offer 100% money back guarantee. You Bars provide order replacement free of 
charge. Moreover, Laudi Vidni found it convenient to open physical design studio 
where customers can see the materials and design their product with guidance by 
the personnel. Also, they consider providing more realistic pictures on their web 
site. Bug Labs deals with the uncertainties by taking advisory role, guiding and 
educating the users. 
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It has been argued that the customers should be provided with good support 
during the interaction process. Ether by integrating dedicated areas in the 
configuration system, signaling activities, customer service, or return polices, but 
mostly by building trust. What has been observed in the case of Chocri, is that the 
major complexity address by the customers was the long delivery period and 
delayed distribution. This can be of great importance since customized chocolates 
are often used as gifts for holidays or special occasions, which is highly dependent 
on particular delivery date. Thus long delivery time increases the uncertainty and 
dissatisfaction with the service. This leads to the internal complexity for the 
companies addressed in the necessity of having efficient and agile supply network. 
This can be considered as additional operation cost for the company, besides the 
need for skilled labor and expenditures in information technologies. 

5.6 Benefits 
The modular approach employed by the case companies, especially those 
belonging to the group of Involvers (Chocri, You Bar and Laudi Vidni) that use 
standardized products but configured in customized manner, capture greater 
economies of scale by postponing the production process until the order is made. 
By applying the long tail business model, focusing on large number of products 
with low volumes, Bug Labs are operating in niche market segments and are 
exploiting user driven innovations to build and deliver innovative product to the 
market rapidly and at relatively low cost.  
 
The nature of mass customization requires from the companies to be in direct 
interaction with the customers, thus provide opportunity to learn from them in 
order to develop into customer-centric company that in return will attaining 
customer loyalty, access to customer knowledge and market knowledge, market 
leadership and profitability. 
 
The companies addresses the benefits from employing mass customization 
strategy in the possibility to efficiently fulfill a wider range of customer needs and 
lowering the costs by economies of scale and scope; customer participation in 
design resulting in satisfaction, effort spent and switching costs; possibility for 
predicting what customers want through learning relationships; also reduction in 
inventories since the production starts once the order is made; reduction in 
product model obsolescence and premium pricing were mentioned. 
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6 Conclusions 
In this chapter the findings are consolidated in conclusions. The limitations of the research are 
pointed out and some ideas for further research are presented.  

6.1 Conclusion and Discussion 
The increasing demand towards products and services that perfectly matches the 
customer needs is evident, so the manufacturing trends are aiming to produce 
small unit of customized product in large total volumes. The advances in 
manufacturing and information technologies provided great opportunities to 
achieve cost-effective mass customization. The purpose of this study was to have 
a holistic view on understanding how entrepreneurs in small companies employ 
and effectively manage mass customization realization.  
 
In correlation with the research purpose, the interest was placed in the direction 
of business opportunities that can result from value co-creation activities between 
the customers and the company and the benefits resulting from the possibilities of 
the available technologies. The research aimed towards getting answers to the 
questions: 
 

• What are the major factors that influence successful mass customization 
implementation? 

• How Advanced Manufacturing Technologies combined with available 
Information Technologies enable mass customization in an organization?  

• How can an organization achieve value co-creation between the 
organization and the customers in the highly competitive markets? 
 

In order to satisfy the objectives of this research, the empirical data was gathered 
from four small companies in US market with no more than 50 employees, 
namely Bug Labs, You Bars, Chocri and Laudi Vidni. For the purpose of 
analyzing the findings, the developed research model in Chapter 3.11 was applied, 
where the focus was set on the three major concepts: (1) the customer 
involvement in building custom products and the collaborative environment in 
which they operate; (2) the available technology that facilitates the elicitation 
process and collaboration, as well as the production process and the technology 
that supports other functional areas within the organization; and finally (3) the 
organizational capability to serve the customers and maintain learning 
relationships.  
 
The major success factors were determined by the literature study and were 
evaluated with the empirical investigation. It can be concluded that appropriate 
market conditions are necessary as well as the type of product that is offered. It 
should be modular and bring higher value compared to standard offerings, 
considering the additional price related to the customization. The opportunity lies 
in operating and satisfying customers in niche markets, where customers’ 
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perceived benefit from customization should be evident. Also the organizational 
readiness to listen to the customers, innovate and capitalize on the opportunity 
from customized offerings is determining the efficiency of mass customization 
strategy.  
 
It was not possible to empirically evaluate the technology feasibility concerning 
advanced manufacturing technologies, since the case companies were not using 
them or they outsourced the manufacturing process to external partners. The 
information technologies were reported to be very important for the companies’ 
operations, especially since the companies provide online product configurators 
that present interface between the customers and the company’s offerings. 
Internet and Web 2.0 technologies were addressed as major tools that facilitate 
cost-effective online communication and collaboration for starting businesses with 
limited capital.  
 
In a mass customization system value co-creation is achieved by direct customer 
integration and is benefiting from economies of integration. It relates to type of 
value creation where the consumers take part in activities and processes which in 
previous industrial systems have been considered as the domain of the companies. 
By integrating customers into the value chain and intensively interacting with 
them, cost-saving potentials are enabled and strong relationships are built. The 
investigated companies reported that are encouraging the customers to get 
engaged in the decision-making process of the company, thus has an influence on 
its growth and are supporting user innovation in niche markets. 
 
Adopting the concept of customer communities is dependent of the type of 
product and the customization complexity related to that product or the 
possibility for user innovation, although all four companies showed awareness for 
the potential of social media. By being small company, the communication is 
easier and more direct, specially by leveraging the opportunities of customer 
collaboration using social networking platforms, but once the customer base gets 
large it is necessary for the company to be ready and appropriately respond to the 
arisen challenges. On one hand, it is easier for small companies to integrate all 
functional areas into coherent system, but they might be lacking adequate 
capabilities and control over the production, distribution and collaboration since 
external partners involved are raising the complexity. 
 
Every strategy for mass customization has to be customizes according to the 
particular product/service, market, customers, and the available technology for 
cost efficient implementation of mass customization. The challenge is to balance 
the system to the right degree, so socially and technologically efficient 
environment can bring higher value for the customers and better business 
opportunities for the companies. Once mass customization is recognized on a 
large scale and customer get used to satisfying their needs, what was considered to 
be competitive advantage turns into a standard. This will demand from the 
companies to strive to provide excellent product or service quality and to further 
innovate in order to survive in turbulent global market. 
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6.2 Limitations of the study 
This study has general view over company as a whole, thus it was not possible to 
investigate deeper into all major concepts relevant to practical implementation of 
mass customization. Access was not provided to the manufacturing partners of 
the companies outsourcing this process, so detailed empirical validation of the 
theoretically assumed practices is lacking.  
 
Another limitation was the restricting budget, time and geographical constrains 
that didn’t allow us to perform company visits that could provide deeper 
understanding over companies’ operations. Since the data collection was conveyed 
via email communication, in was not possible to gather in-depth evidence which 
has limited the analysis. Therefore, more in-depth investigation is necessary. 

6.3 Future research 
This study focused on small companies that are implementing mass customization 
strategy. In further research the differences in the implementation practices of 
muss customization, compared to large companies could be investigated.  
 
The advances in artificial intelligence and virtual reality, once become less 
expensive to obtain and more widely spread, can provide richer experience in the 
virtual product configuration process and more certain outcome of the 
configuration process can be expected. This can provide opportunities for creative 
solutions for the future of mass customization that should be further investigated.  
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8 Appendices 
8.1 Appendix 1: Questions Bug Labs, Inc. 
 

I. General Information 
This section contains general information about the respondent 
Respondent 

• Mike de Senna 

Position in the Company  
• Director of Sales and Business Development 

Location (Country)  
• New York, NY 

II. Customer Customization Sensitivity 
This section contains information about the customer’s willingness to purchase customized 
products 
How do you think that customer integration in the product specification 
increases the value for the customers? 
Every customer that I know would love if they got exactly what they want. 
Typically, this is not the case though and the reality is deciding between tradeoffs, 
which gets you the closest to your mark along a variety of different parameters. 
Together, a customer is looking among these different parameter sets to maximize 
his/her utility. 
 
How collaborative is your relationship with the customers? How do you 
build trust with the customers? 
Very collaborative.  I need to determine if they are full of it or have no budget (i.e. 
"qualification") and they need to determine if we're capable of delivering to them 
what they want within the budget they've set for themselves (how much it's worth 
to them). You build trust by being an expert and professional. Give them some 
freebie information and advice that they'll appreciate. Also, get them to like you. 
 
How do you deal with the choice difficulties that you customers may face 
in the process of customizing their product? 
Yes, always. Many customers think they know what they want, but really don't. 
That's when the advisor role comes into play... you can help them (and yourself) 
by guiding and educating them. 
 
III. Business Improvement Potential 
How do you set the range of offered customization? How much freedom do 
the customers have in specifying their needs? 
We don't do everything and we set boundaries. There are fundamental limits to 
how much customers are willing to spend on average... and few companies move 
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beyond this average. So we work with that. We start with whatever it is that's 
already made and ready to go. Then we move to adjacent, custom services (i.e. 
away from our core business) until we realize it doesn't make sense anymore. 
Then, we stop. 
 
IV. Process Technology Feasibility 
MC is one of the best opportunities offered by coordinated implementation of AMTs and 
information technology (IT) across the value chain. Besides fostering information exchange 
between a manufacturer and its customers, additional synergies can be achieved by also combining 
the interactions among the customers within communities, with final goal to create new business 
opportunities and value added to the customers engaged in mass customization practices. 
Do you use advanced manufacturing technologies (such as computer 
numeric control (CNC) and flexible manufacturing systems) to produce 
your products? 
Nope. We outsource the manufacturing. They use CNC to some degree for 
prototypes, but then we go to molds and other things for higher volume 
production. It's always an economic decision for us. 
 
How important is Information and Communication Technology to your 
company’s operations? 
Very. We can't live without it. Most companies in the world are like this. 
 
What is the impact of technology on your costs and efficiency? 
We rely on technology to keep costs down (and us efficient). 
 
How do you integrate the customers in the product design? 
We oftentimes base our new product offerings on customer feedback. We need to 
constantly understand what resonates with them and what falls flat. We'd focus 
more time and money on this if we had the budget to do so. They are the key... if 
you don't bring them value, you're toast. 
 
Which of the following benefits from using online configuration system for 
building the product specifications, have greater value for your company? 

• Timely response to orders (Very Important,) 
• More accurate planning and scheduling of production (Neutral) 
• Foster customer-driven product innovation (Not important at all,) 
• Mining of customer orders and preferences from configurator usage for 

future strategy (Important) 
• Increased sales from shorter delivery times and product flexibility (Very 

important) 
• Configurators guide to more standard solutions which results in easier 

production (Not very important) 
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In what way do you integrate online community of customers into process 
of product development? 
A bit, but not as much as we'd like. It's hard as they're all over the place and not 
local to us. 
 
How do you think online customer communities can overcome the 
uncertainties that might occur while customizing the product? 
If we customize the product, we're talking about a service contract or statement of 
work. To overcome the uncertainties, which we both face, we could for instance 
say "Pay 50% now and 50% when we deliver your product." You can customize 
or negotiate this to meet their particular risk profile.. e.g. pay x% for milestone 1, 
y% for milestone 2, etc. 
 
How do you think online customer communities can foster creativity and 
innovation? 
If you give them good tools and are transparent, they will want to work with you 
and "give back". Give them a flexible platform and some direction and they will 
amaze. 
 
V. Competitive Environment 
Being the first to develop an MC system can provide substantial advantage over competitors, since 
the company may get well entrenched in this position, and being seen as innovative and customer-
driven. 
Do you consider your company being the first one in your market offering 
mass customized products? If yes, how did you benefit from the first mover 
advantage? 
To a degree yes... there are many substitutes in our space but no one I know of 
that does precisely what we do. When this is the case, we have a competitive 
advantage. Being different are being known certainly helps. Being one of the first 
movers in this space also helps because it establishes your thought leadership in 
the field which is near impossible to dislodge. 
 
How would you judge the loyalty of your customers? 
Lukewarm. It's still a learning process from us. Some people love what you can do 
and overcoming some of the initial challenges/learning curve. Others feel that the 
opportunity costs are too great and then switch to something else. 
 
VI. Organizational Readiness 
A major commitment of organizational resources is required when organization pursuits of a 
mass customization strategy. Not only that the business opportunity must be available through 
mass customization, but also the company must possess the ability to capitalize on it. 
What is your company's vision towards maximizing customer value? 
I have a clear vision. I think others here do too, but we're still working on that. 
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How would you describe your company's' ability to integrate marketing, 
production, distribution and other functional areas into a cohesive 
collaborative system? 
Yes, we do. Again, it's something that we're always looking to improve upon and 
we have plenty of room for improvement. 
 
What do you think that are the major factors that influenced the success of 
your company? 
Doing something new/daring/innovative, CES 2008 award, announcing major 
partnerships with network carriers and partners during past 12 mo. 
 
Which of the following benefits has the most important impact for your 
company? 

• Efficient way to fulfill a wider range of customer needs (Very important) 
• Customer participation in design resulting in satisfaction, effort spent, and 

switching cost (Important) 
• Reduction in inventories (Important) 
• Reduction in product model obsolescence, fashion risk; (Important) 
• Lowering costs by economies of scale or economies of scope; (Very 

important) 
• Predicting what customers want through learning relationships; 

(Important) 
• Premium pricing (Important) 

8.2 Appendix 2: Questions You Bar 
 
I. General Information 
This section contains general information about the respondent 
Respondent 

• Anthony Flyn  

Position in the Company  
• Owner 

Location (Country)  
• United States 

II. Customer Customization Sensitivity 
This section contains information about the customer’s willingness to purchase customized 
products 
How would you evaluate the need for customized products? Do you think 
that there is great customer demand for variety in your industry? 
There is a huge need from the types of ingredients, allergies, nutrition facts, 
private label and gifts. 
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How do you think that customer integration in the product specification 
increases the value for the customers? 
Very important 
How collaborative is your relationship with the customers? How do you 
build trust with the customers? 
The relationship is very important. There is a great feeling of co creation and a lot 
of conversation with the customer through customer service and Facebook. Good 
customer service help builds the trust. 
 
How do you deal with the choice difficulties that you customers may face 
in the process of customizing their product? 
Have recommended ingredients 
 
What actions do you take to eliminate the uncertainty for the customers, 
when buying products they've actually never seen? 
Guaranty the product 
 
III. Business Improvement Potential 
How do you set the range of offered customization? How much freedom do 
the customers have in specifying their needs? 
See what the customer likes. Listen to the customer feedback 
 
IV. Process Technology Feasibility 
MC is one of the best opportunities offered by coordinated implementation of AMTs and 
information technology (IT) across the value chain. Besides fostering information exchange 
between a manufacturer and its customers, additional synergies can be achieved by also combining 
the interactions among the customers within communities, with final goal to create new business 
opportunities and value added to the customers engaged in mass customization practices. 
 
Do you use advanced manufacturing technologies (such as computer 
numeric control (CNC) and flexible manufacturing systems) to produce 
your products? 
Yes 
 
How do you achieve production process flexibility? 
Flexible staff and a simple process to learn. 
 
How important is Information and Communication Technology to your 
company’s operations? 
Important 
 
What is the impact of technology on your costs and efficiency? 
Very important 
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How do you integrate the customers in the product design? 
They can create it 
 
Which of the following benefits from using online configuration system for 
building the product specifications, have greater value for your company? 

• Timely response to orders (Important) 
• More accurate planning and scheduling of production (Important) 
• Foster customer-driven product innovation (Very important) 
• Mining of customer orders and preferences from configurator usage for 

future strategy (Important) 
• Increased sales from shorter delivery times and product flexibility (Neutral) 
• Configurators guide to more standard solutions which results in easier 

production (Important) 

How would you evaluate your company's success in implementation of 
online configuration system for product co-design? 
Very successful  
 
In what way do you integrate online community of customers into process 
of product development? 
Customer feedback 
 
How do you think online customer communities can overcome the 
uncertainties that might occur while customizing the product? 
Facebook "likes" are very great way to overcome the uncertainties  
 
How do you think online customer communities can foster creativity and 
innovation? 
Customer feedback through fun games and contests 
 
V. Competitive Environment 
Being the first to develop an MC system can provide substantial advantage over competitors, since 
the company may get well entrenched in this position, and being seen as innovative and customer-
driven. 
Do you consider your company being the first one in your market offering 
mass customized products? If yes, how did you benefit from the first mover 
advantage? 
Yes, extra press 
 
How would you judge the loyalty of your customers? 
Very loyal  
 
VI. Organizational Readiness 
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A major commitment of organizational resources is required when organization pursuits of a 
mass customization strategy. Not only that the business opportunity must be available through 
mass customization, but also the company must possess the ability to capitalize on it. 
How committed is your company to build learning relationships based on 
knowledge and trust? 
Very 
 
What is your company's vision towards maximizing customer value? 

Customer feedback 
 

How would you describe your company's' ability to integrate marketing, 
production, distribution and other functional areas into a cohesive 
collaborative system? 
It has been very successful, 
 
What do you think that are the major factors that influenced the success of 
your company? 
Customer feedback 
 
Which of the following benefits has the most important impact for your 
company? 

• Efficient way to fulfill a wider range of customer needs (Very important) 
• Customer participation in design resulting in satisfaction, effort spent, and 

switching cost (Very important) 
• Reduction in inventories (Important) 
• Reduction in product model obsolescence, fashion risk; (Not very 

important) 
• Lowering costs by economies of scale or economies of scope; (Neutral) 
• Predicting what customers want through learning relationships; (Very 

important) 
• Premium pricing (Important) 

 

8.3 Appendix 3: Questions Chocri 
 
I. General Information 
This section contains general information about the respondent 
Respondent 

• Carmen Magar 
Position in the Company  

• CEO chocri USA 
Location (Country)  

• USA 
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II. Customer Customization Sensitivity 
This section contains information about the customer’s willingness to purchase customized 
products 
 
How would you evaluate the need for customized products? Do you think 
that there is great customer demand for variety in your industry? 
We had achieved a lot of traction with customized chocolate bars in Germany, 
and considered expanding to one of the largest chocolate markets worldwide. We 
evaluated the need for customized products with a survey and focus groups. I 
think that the US is still far behind Australia and Germany in interest in design-
your-own though. 
 
How do you think that customer integration in the product specification 
increases the value for the customers? 
Well, there are two ways to achieve customer integration: Open Innovation and 
"co-creation" Open Innovation makes customers feel more invested in the 
product they've had a hand in creating. For example, our customers created the 
name "chocri". Mass Customization and allowing customers to design their own 
products online increases value in three different ways: 1. Self-Expression and Fun 
2. Function (e.g. Taste or Fit) 3. It makes really great gifts 
 
How collaborative is your relationship with the customers? How do you 
build trust with the customers? 
Open Innovation: We often put strategic decisions up for Fan vote on our 
Facebook page. We provide surveys and contests where our customers can 
provide their input to our product 
Mass Customization: Trust needs to be build mostly in the area of "will what I will 
create taste good?" We have a 100% money back guarantee if the chocolate bar 
isn't everything they hoped for, as well as a Recommendation Engine on 
www.createmychocolate.com/create/chocolate 
 
How do you deal with the choice difficulties that you customers may face 
in the process of customizing their product? 
Recommendation Engine and 100% money back guarantee :) 
 
What actions do you take to eliminate the uncertainty for the customers, 
when buying products they've actually never seen? 
Testimonials, 100% money back guarantee, deals so they can try them 
 
III. Business Improvement Potential 
How do you set the range of offered customization? How much freedom do 
the customers have in specifying their needs? 
Great question. We really invented the "solution space" in Germany (that you can 
choose from four base chocolates and 80 toppings) on a whim, but then kept re-
engineering it based on response. For example, we offered more and less toppings 

http://www.createmychocolate.com/create/chocolate�
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since then, and we've added a fourth base chocolate. That allows for more than 27 
billion different possible combinations! 
 
IV. Process Technology Feasibility 
MC is one of the best opportunities offered by coordinated implementation of AMTs and 
information technology (IT) across the value chain. Besides fostering information exchange 
between a manufacturer and its customers, additional synergies can be achieved by also combining 
the interactions among the customers within communities, with final goal to create new business 
opportunities and value added to the customers engaged in mass customization practices. 
 
Do you use advanced manufacturing technologies (such as computer 
numeric control (CNC) and flexible manufacturing systems) to produce 
your products? 
No, but we're planning it. 
 
How do you achieve production process flexibility? 
Manual labor mostly, but it's all about flexible planning 
 
How important is Information and Communication Technology to your 
company’s operations? 
Very - both in regards to customer facing IT (the website and the technology 
behind that) as well as a back-end system that can administer 27 billion different 
products smoothly. 
 
What is the impact of technology on your costs and efficiency? 
We have our own developers, so that's a cost of course. However, our product 
would be simply impossible without technology, so the impact is mostly positive! 
 
How do you integrate the customers in the product design? 
On createmychocolate.com, you can choose from four base chocolates and 80 
toppings. Then, we also provide the Open Innovation opportunities outlined 
above. Regarding the question below: the configuration system has little to do 
with open innovation (foster customer-driven product innovation) Delivery time 
however is longer! Item 7: Giving consumers the power to create their own! 
Increases sales: from shorter delivery times (no, delivery is longer for custom 
made products!) and product flexibility (yes, customization is a value add!) 
 
Which of the following benefits from using online configuration system for 
building the product specifications, have greater value for your company? 

• Timely response to orders (Not very important) 
• More accurate planning and scheduling of production (Not very important) 
• Foster customer-driven product innovation (Neutral) 
• Mining of customer orders and preferences from configurator usage for 

future strategy (Important) 
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• Increased sales from shorter delivery times and product flexibility (Neutral) 
• Configurators guide to more standard solutions which results in easier 

production (Not very important) 

How would you evaluate your company's success in implementation of 
online configuration system for product co-design? 
We are one of the most successful companies in food customization world wide 
and in the US. So: Very successful.  
 
In what way do you integrate online community of customers into process 
of product development? 
Facebook (e.g. 
http://www.facebook.com/media/set/fbx/?set=a.146878182033554.33338.1058
90462798993) and our Blog (e.g. 
http://www.createmychocolate.com/blog/tag/Your-Input/) 
 
How do you think online customer communities can overcome the 
uncertainties that might occur while customizing the product? 
See my answers above 
 
How do you think online customer communities can foster creativity and 
innovation? 
Check out quirky for this question, I don't think chocri is relevant for this 
question. 
 
V. Competitive Environment 
Being the first to develop an MC system can provide substantial advantage over competitors, since 
the company may get well entrenched in this position, and being seen as innovative and customer-
driven. 
Do you consider your company being the first one in your market offering 
mass customized products? If yes, how did you benefit from the first mover 
advantage? 
Yes, we're the first mover. I think there was an advantage in regards of getting 
press and in identifying our customers wishes for further innovation, but overall, 
the more entrants are in the space (especially in the US), the more known is the 
category overall. Then, competitiveness is determined much more by product 
quality than first mover 
 
How would you judge the loyalty of your customers? 
We have a post-purchase survey, and 96% say they will purchase again 
 
VI. Organizational Readiness 
A major commitment of organizational resources is required when organization pursuits of a 
mass customization strategy. Not only that the business opportunity must be available through 
mass customization, but also the company must possess the ability to capitalize on it. 

http://www.createmychocolate.com/blog/tag/Your-Input/�
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What is your company's vision towards maximizing customer value? 
We constantly innovate and listen to our customers. For example, the post 
purchases survey. 
 
How would you describe your company’s ability to integrate marketing, 
production, distribution and other functional areas into a cohesive 
collaborative system? 
Our company is a "system" if you want to define it as above. 
 
What do you think that are the major factors that influenced the success of 
your company? 
Outstanding product quality and a creative idea. Corporate responsibility. 
 
Which of the following benefits has the most important impact for your 
company? 

• Efficient way to fulfill a wider range of customer needs (Very important) 
• Customer participation in design resulting in satisfaction, effort spent, and 

switching cost (Important) 
• Reduction in inventories (Important) 
• Reduction in product model obsolescence, fashion risk (Important) 
• Lowering costs by economies of scale or economies of scope (Not very 

important) 
• Predicting what customers want through learning relationships (Neutral) 
• Premium pricing (Neutral) 
•  

8.4 Appendix 4: Questions Laudi Vidni 
I. General Information 
This section contains general information about the respondent 
Respondent 

• Laura Kofoid 
Position in the Company  

• Co-founder, CEO 
Location (Country)  

• USA 
 

II. Customer Customization Sensitivity 
This section contains information about the customer’s willingness to purchase customized 
products 
How would you evaluate the need for customized products? Do you think 
that there is great customer demand for variety in your industry? 
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Yes, the handbag category is very assortment driven as is evidenced by wide range 
of styles offered in each brand or line. 
 
How do you think that customer integration in the product specification 
increases the value for the customers? 
It increases the value because women are very particular about the fashion and fun
ction of their handbags. Women are always searching for the perfect handbag. Ho
wever, it can decrease value given the importance of brands in the category-
customers are used to buying what the brands/editors tell them to buy. 
 
How collaborative is your relationship with the customers? How do you 
build trust with the customers? 
We learn from their requests and incorporate into our product development.  For 
example, we are in the process of adding zipper closures, based on customer 
requests.  We build trust by offering a full return policy and by having a store that 
allows for touch/feel of product and materials. 
 
How do you deal with the choice difficulties that you customers may face 
in the process of customizing their product? 
It's the main reason we opened a design studio--to be able to give live sales help.  
We are also very deliberate in our sales approach, helping customers narrow their 
options quickly.  We use specific lines of questioning to best understand what they 
want.  We also consider the issue in product development, not trying to be too 
overwhelming. 
 
What actions do you take to eliminate the uncertainty for the customers, 
when buying products they've actually never seen? 
Our design studio eliminates that problem for local women... and it's our 
expectation to expand the number of stores.  Beyond that, we try to use more 
actual photography on the site (versus digital images).  Full return policy.  
Email/phone chat.  Though would like to have live chat someday! 
 
III. Business Improvement Potential 
How do you set the range of offered customization? How much freedom do 
the customers have in specifying their needs? 
We learn from the customers.  If they seem overwhelmed, we consider eliminating 
some options.  If they ask about something, we consider adding it.  We also 
consider how long the actual selling process takes.  We try to eliminate the 
“schmuck factor” of designing something that's ugly. Customers have limited 
freedom.  The styles are templated for material selection.  However, we have just 
added custom strap length (fit) and that has been huge. 
 
IV. Process Technology Feasibility 
MC is one of the best opportunities offered by coordinated implementation of AMTs and 
information technology (IT) across the value chain. Besides fostering information exchange 
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between a manufacturer and its customers, additional synergies can be achieved by also combining 
the interactions among the customers within communities, with final goal to create new business 
opportunities and value added to the customers engaged in mass customization practices. 
 
Do you use advanced manufacturing technologies (such as computer 
numeric control (CNC) and flexible manufacturing systems) to produce 
your products? 
No. Leather handbags are largely made by hand, by people. The leather itself 
makes it difficult to use technology for construction. 
 
How do you achieve production process flexibility? 
"We try to standardize material functionality so that the components of each bag 
are similar, even as the colors or textures differ. So making a bag requires the same 
steps/processes/equipment, even though the materials look different to the 
customer. 
We have also adopted various procedures during construction to help." 

How important is Information and Communication Technology to your 
company’s operations? 
Not important. 
 
What is the impact of technology on your costs and efficiency? 
None. 
 
How do you integrate the customers in the product design? 
We ask what they're looking for... but that's about it. 
 
Which of the following benefits from using online configuration system for 
building the product specifications, have greater value for your company? 

• Timely response to orders (Important) 
• More accurate planning and scheduling of production (Not important at 

all) 
• Foster customer-driven product innovation (Not important at all) 
• Mining of customer orders and preferences from configurator usage for 

future strategy (Not very important) 
• Increased sales from shorter delivery times and product flexibility (Not 

very important) 
• Configurators guide to more standard solutions which results in easier 

production (Important) 

How would you evaluate your company's success in implementation of 
online configuration system for product co-design? 
We don't try to. 
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In what way do you integrate online community of customers into process 
of product development? 
We use Facebook and our newsletter and ask. 
 
How do you think online customer communities can overcome the 
uncertainties that might occur while customizing the product? 
Basic support for the design. 
 
How do you think online customer communities can foster creativity and 
innovation? 
 
V. Competitive Environment 
Being the first to develop an MC system can provide substantial advantage over competitors, since 
the company may get well entrenched in this position, and being seen as innovative and customer-
driven. 
 
Do you consider your company being the first one in your market offering 
mass customized products? If yes, how did you benefit from the first mover 
advantage? 
There are several companies like ours... all in their infancy.  Benefit is that 
competition isn't breathing down your neck.  But I think there is a greater 
disadvantage...the burden of changing customer behavior falls to very small new 
brands with limited resources.  It's a big hurdle! 
 
How would you judge the loyalty of your customers? 
Repeat purchases. 
 
VI. Organizational Readiness 
A major commitment of organizational resources is required when organization pursuits of a 
mass customization strategy. Not only that the business opportunity must be available through 
mass customization, but also the company must possess the ability to capitalize on it. 
 
What is your company's vision towards maximizing customer value? 
That's the point, isn't it?  Maximize customer value?  I don't think I understand 
the question. 
 
How would you describe your company's ability to integrate marketing, 
production, distribution and other functional areas into a cohesive 
collaborative system? 
We are SO small... so integration is easy.  There are just 4 of us working here.  
Cohesive is harder!! 
 
What do you think that are the major factors that influenced the success of 
your company? 
Determination. 
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Which of the following benefits has the most important impact for your 
company? 

• Efficient way to fulfill a wider range of customer needs (Important) 
• Customer participation in design resulting in satisfaction, effort spent, and 

switching cost (Important) 
• Reduction in inventories (Important) 
• Reduction in product model obsolescence, fashion risk; (Important) 
• Lowering costs by economies of scale or economies of scope; (Not very 

important) 
• Predicting what customers want through learning relationships; 

(Important) 
• Premium pricing (Neutral) 
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