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Abstract 
Mass customization, as a new era of commerce, aims to provide individually customized goods that meet exactly consumers’ needs. This study focuses on a distinctive principle of mass customization, online product co-design. It investigates the impact of personal characteristics and interface attributes on customers’ satisfaction with the co-design process and the customized outcome. These notions are related with the intention to recommend the mass customization process to acquaintances. 

The study finds that personal characteristics have no effect on satisfaction and on intention to recommend, while of the interface attributes, enjoyment is the only one that enhances significantly process and outcome satisfaction and intention to recommend. Finally, both types of satisfaction found to have a significant positive effect on intention for word-of-mouth communication. 
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1. INTRODUCTION

1.1 Mass customization and online product co-design
People are different. Different lifestyles, emotions, thoughts, needs. They are customers with different demands. Having this been realized by firms, they invite customers to cover their unique demands through mass customization.
Mass customization combines the idea of providing individually customized goods that exactly meet customers’ needs flexibly, in large amounts and at significantly low costs. The concept represents the attempt of the companies to be regarded as differentiated in a competitive and segmented market.

There is an abundance of definitions and descriptions in the literature for the broad term of mass customization. Davis (1987) first envisioned the idea as “the ability to provide individually designed products and services to every customer through high process agility, flexibility and integration”, reaching that way mass market economy’s customers but treating them individually. Integrating customers in the design process is companies’ answer to the growing individualization of demand. Pine (1993) expressed comprehensively the same concept from customer’s point of view: “Customers don’t want choice. They want exactly, what they want”. Hart (1995) said that mass customization is “the use of flexible process and organizational structures to produce varied and often individually customized products and services at the low cost of a standardized, mass produced system.” A similar description was given by Tseng and Jiao (2001) who mentioned that “in the mass customization concept, goods and services are to meet individual customer’s needs produced with near mass production efficiency”. The more recent definition of Piller and Müller (2004) is adopted in this paper: “Mass customisation means the production of goods and services for a (relatively) large market, which meet exactly the needs of each individual customer with regard to certain product characteristics (differentiation option), at costs roughly corresponding to those of standard mass-produced goods.”

Through mass customization, customers are integrated into the design of a product by configuring, modifying, choosing and matching their individual characteristics among several pre-defined options offered by the firm so as to finalize one that would maximize the fulfilment of their needs and preferences. More and more, companies adopt that new trend in order to allow consumers to customize goods by selecting on their own their most preferred characteristics of the product from the predefined set of modules (Dellaert and Stremersch, 2004). They give the example of Dell, the PC vendor, that gives consumers the possibility to customize their computers by choosing the type of processor, memory size etc.
Further examples can be added on the previous one. A great number of companies have started to provide mass customization offerings. Adidas allows buyers to customize sport shoes that fit their own foot through an online or offline process called “miAdidas”. The same does Nike with “NikeID” process and Converse with “Make Mine (RED)”, allowing customers to design their casual pair of shoes selecting almost all the elements (styles, materials, colours, types of sole and personal labels on the shoe) on an online developed interface. On Lands’ End’s website, consumers can design their shirts and pants by specifying fabrics, colour, and styling parameters. Additionally, Lego interacts with customers and allows them to create their own Lego set online. Timberland and Polo Ralph Lauren from apparel industry, Puma, Vans from footwear firms, Cannondale from bicycle market, Audi and BMW from car industry are even more examples of companies which developed customization processes to provide their customers with the privilege to create individualized products that cover their own demands. Giftware, food, cosmetics, furniture, electronics are a small sample of goods that can be customized online (www.configurator-database.com – appendix 1).
Although mass customization cannot only be applied through the internet, its wide acceptance is connected with the growth of the electronic commerce. World Wide Web is obviously related with this approach as facilitates customers’ integration into the design process of customized goods. That is why it was adapted in academia as an e-business approach (Lee, Barua and Whinston, 2000). 

Customer co-design is a distinctive principle of mass customization (Piller, 2003) in which consumers can express their product requirements and implement product design process by mapping the requirements into the physical domain of the product (Khalid and Helander, 2003; von Hippel, 1998). Customers can partly design the product by choosing certain attributes in the product configurator that the manufacturer provides. Co-design process takes place at a specific interface for the joint creation of the goods between customer and manufacturer, where the former can select from a set of options the individualized combination of attributes that suits him. He does not have to communicate his needs but only to map them. That makes customer’s role active.

1.2 The current study and the research questions

The new trend to integrate customers into the co-design process is a potential source of competitive advantage for firms that apply mass customization. Since the concept originally came up in the literature, a great amount of papers was dedicated to this promising strategy.  Most of these studies are mainly focused on how mass customization is adapted from manufacturer’s side and how information systems were adjusted to serve this new intention. Significant work is done to examine customers’ perspective on this approach, as well. 

The aim of the current research is to investigate in depth the impact of interface elements and personal characteristics of the consumer on his/her perceived satisfaction with the co-design process and the customized outcome respectively, relationships that have been pointed out in the literature. The study also intends to extend the existing literature by exploring whether the satisfaction derived from the process and the outcome is significant enough to influence active loyalty behaviour, such as intention to recommend is. These relationships, although mentioned in mass customisation studies, have not been researched efficiently and when encountered they are just suppositions or conjectures.

In order to investigate the impact of the co-design process on customer satisfaction, the most important attributes of the co-design interface had to be chosen. After a careful secondary research on the literature and taking into account the specific interface used for the current research, the most significant ones for the present study are considered to be the complexity of the process, the control the user perceives to have on it and the enjoyment he experiences while dealing with the task of the co-design. 

Respectively, the most important personal characteristics had to be selected. Based again on the literature and accepting the fact that the online co-design process is a creative one, innovativeness, need for individuality and creativity of the individual were selected.  

The following research questions aim to underline the contribution of the present study to the mass customization literature.
a. What is the impact of the perceived attributes of the interface on customer’s satisfaction with the process and with the product?

b. What is the impact of the perceived personal characteristics of the customer on his satisfaction with the process and the product?
c. How is customers’ intention to recommend influenced by interface attributes, personal characteristics and satisfaction?
The conceptual model of the research and the methodology selected will be presented in the following chapters.

1.3 Organization of the study
This study is organized in five chapters.

Chapter 1: Introduction. The first chapter includes the first presentation of the topic of the study, the main subjects included, the significance of the study and the organization of the structure.

Chapter 2: Literature Review & Conceptual Model. The goal of this chapter is to examine the existent literature and to present findings of past studies. The first part gives some general information about online product co-design, how are customers involved on that and how they can integrate through online interaction systems on the co-design process. The second part discusses the theoretical framework used in this study and presents the hypotheses to be tested. 

Chapter 3: Methodology. This chapter explains the research method to test the research model of the current study and the research tools selected.

Chapter 4: Findings & Analysis. This chapter reports the data presentation, the statistical results of the study and their interpretation.

Chapter 5: Conclusions. The last chapter regards the conclusions of the findings. Implications and limitations of the study are also included.

2. LITERATURE REVIEW AND CONCEPTUAL MODEL
The goal of this chapter is to provide an overview of the literature that is relevant to the online co-design concept and the other notions that are going to be researched in relationship with it. The first part is a general review of customer involvement in the design process of their ideal product and of the means provided by companies for this operation. The next one focuses on the personal characteristics and the interface attributes that are going to be tested in connection with the satisfaction derived from the co-design process and the customized output. All these notions are going to be related afterwards with the intention to recommend the mass customization process to others. Based on the literature of the aforementioned concepts, the hypotheses of the current study will be formed and the conceptual model will be presented. 
2.1 Product co-design
The purpose of this section is to give a comprehensive description of the co-design process and how customers integrate with it. Moreover, the nature of this involvement will be clarified by the presentation of the platforms where this kind of customization takes place.

2.1.1 Customer Involvement 
According to Piller et al. (2005), the idea of integrating users into a co-design process as part of a mass customization strategy is a promising approach for companies being forced to react to the growing individualization of demand. The term co-design is used with regard to cooperation between a manufacturer and its individual customers during the configuration process of a customized product (Franke and Schreier, 2002; Franke and Piller, 2003, 2004).  Co-production is another term that points out different levels of consumer contribution in production (Bendapudi and Leone, 2003). Co-design is also known self-design, user design, co-creation and adaptive customization.
In the configuration process, consumers participate in the value creation process as “co-producers” or “prosumers” (Toffler, 1980). However, the term co-designer rather than co-producer seems more representative for customer’s role in the configuration process, since the main interaction among the customer and the firm concerns the design of a specific product. Piller and Müller (2004) mention that the customization experience and the configuration process are of great importance, as the offering is not a simple product any more but  the joint production of an individual solution. The customer becomes a co-designer by using company’s capacities to create his own solution. It is evident that co-design is a customer centric strategy. The initiator is the manufacturer who provides the interface needed for the process, usually as a part of its website, but sometimes in a retail store as well. But the customer is the one whose role is the most active in the configuration process. As some of his unique needs remain displeased with the standard goods, he can design a product according to his own preferences without having to communicate them, choosing from a set of options the combinations that best meet his desires and wishes.
Customer co-design is a particularly promising way of serving individual customers both individually and efficiently. The objective of mass customization is to deliver goods and services that meet individual customers’ needs with near mass production efficiency (Pine, 1993; Tseng and Jiao, 2001; Piller, 2005). The term describes the process that allows customers to express their product requirements and carry out product realization processes by mapping the requirements into the physical domain of the product (von Hippel, 1998; Khalid and Helander, 2003). The co-design process of products and services covers the demands of each individual customer with regard to certain product features (Piller, 2004). All actions needed are executed within a fixed solution space, characterized by stable but still flexible and responsive processes. Thus, the customization costs permit pricing at a level that does not imply a switch in an upper market segment. 
Effective product design gives customers the chance to achieve the creation of a product that fits exactly their needs, while going through a wonderful and interesting experience (Piller and Tseng, 2003). Users configuring their own products are provided with understandable design options and their combination possibilities and it is not required to have specific training or experience in order to be able to use them. But sometimes customers do not have complete knowledge of their needs or they cannot externalise them. In these cases they may experience uncertainty or perplexity during the co-design process.
The importance of the existence of an interactive toolkit to give customers the opportunity to map their requirements seems evident. Thus, companies have to create and run new systems and interfaces if they want to move towards customer centricity. Cooperation requires building an efficient platform (Thomke and von Hippel, 2002; Franke and Piller, 2003). Advanced technologies such as Internet enable e-retailers to tailor products, services, and the transactional environment to individual customers and to offer them a customized shopping experience. (Srinivasan, Anderson and Ponnavolu, 2002). 

2.1.2 Interaction System: Co-design Platforms and Toolkits 

The co-design process is taking place at specific interfaces designed to support the joint development of products and services between customers and manufacturers. A configurator takes the role of the interface between the mass customization company and the customer - co-designer. 

Piller and Moeslein (2002) emphasize how crucial the interface between manufacturer and customer is. Not only does it constitute the solution space of the production facilities, but it is also the design instrument for both new and existing customers, the core communication tool, and the main origin of customer loyalty. Moreover, the interface, as the interaction system, has to contribute to the reduction of the additional transaction costs the customers connect with the co-design process. People often experience uncertainty about their real needs, the solution that may correspond to them and the behaviour of the supplier. The customer designs, orders and pays in advance for a still intangible, virtual product and he can judge its quality and worth only after receiving it. Through the interface the supplier has to guarantee that the customer’s expenditure is kept as low as possible, while the gain he receives has to be easily noticeable. Thus, the interaction system for mass customization is the premier instrument to reduce these costs. 

Piller and Moeslein (2002) mention as well that while in the business-to-business markets personal sale and configuration is common, in consumer markets the elicitation has to be executed through the Internet. They explain that adopting online product configurators companies can outsource the time- and cost- consuming customization process to the customer. They give the example of the customized Nike shoes, that cannot be sold in traditional channels, as the co-design process would take much too long in a store to justify the 10 $ premium, like every product with a small margin. Hence, mass customization is closely related to electronic commerce and new possibilities connected with the World Wide Web, assisting the efficient co-production of goods and the personalization of customer relationships. Recently abundance of mass customization based business models has made their appearance on the Internet and within multi channel environments.

Configurators are also known as “co-design platforms”, “toolkits”, “design systems” and “choice boards” in the mass customization literature. These dedicated toolsets are responsible for providing customers guidance through the co-design process and are the primary instrument for reducing transaction costs and for creating a positive design experience (Piller et al., 2005). The term “configurator” is more often referred to the software tool. But this interaction mean is important not only for its technological capabilities, but mostly for its integration in the entire business models and whole sales environment, for allowing learning by doing, providing experience and process satisfaction and integrating into the brand (Piller and Tseng, 2003). Taking up an expression from von Hippel (2001), the term “toolkits” is used for customer co-design in the current paper.

Von Hippel (2001) defines toolkits as a technology that (1) allows users to design a novel product by trial-and-error experimentation, and (2) delivers immediate (simulated) feedback on the potential outcome of their design ideas. They are described as “coordinated sets of “user-friendly” design tools that enable users to develop new product innovations for themselves” (Von Hippel and Katz, 2002). Toolkits give users freedom to innovate and, after a trial-and-error process, to design producible customized goods. By transferring need-related development tasks of a product to customers along providing them with suitable software that enables them to design their own products, companies stop trying to fully understand their needs. If a manufacturer outsources design tasks to users, it must also make sure that users have the information they need to carry out those tasks effectively, so that their added design costs are less than added benefits received (Von Hippel 2001). 

According to Von Hippel (2001), an effective toolkit is supposed to fulfil five objectives.  First, it will enable customers to execute complete cycles of trial-and-error learning. In that way the user starts building a product that he or she believes that covers his or her needs. After that, the outcome will be evaluated, discovering that it may not match certain needs they try to learn more about their need. This repeating “learning by doing” leads to the best result.  Second, the toolkit will offer users a “solution space” that covers the designs they want to create.  The customized output is developed within the pre-existing frame and degrees of freedom built into a given manufacturer’s production system. This “solution space” may be very large or small. Third, the toolkit will be “user friendly”. This means that users will not need specific training to use them, but their already familiar design language and skills. This fact makes them successful and effective. Fourth, they will bear “commonly used modules”, useful elements that the users can combine into their custom design, enabling them to focus his or her design efforts on more creative work and the truly unique elements of that design. Fifth, properly-designed toolkits will ensure that the designed outcome will be producible without requiring changes of the manufacturer equipment.
2.2 Theoretical framework
This section refers to the elements selected to be tested in this study in relation with the co-design process. In the first part, the most interesting personal characteristics are presented. In the next one, most important attributes of the customization interface are identified. Both are connected with reference to satisfaction, regarding the process and the outcome as well, and a specific loyalty response, intention to recommend, is discussed and related to the previous notions. The hypotheses that are going to be researched are assessed in this section, based on the relevant literature. 

2.2.1 Personal Characteristics

After an extended research in past studies, three personal characteristics were selected and included in the model of the present study; innovativeness, need for uniqueness and creativity. These were encountered in the literature quite often and are considered the most related to the co-design operation and the specific website used in the current study.
Franke and Piller (2003) were two of those who supported the importance of personal characteristics for the mass customization process. After their review on the literature, mention that creativity, innovativeness, and need for individuality (characteristic resembling to “need for uniqueness” that is used in this research) have an impact upon user satisfaction with a toolkit and they suggest further research on process and product satisfaction. The fact that personal innovativeness has influence on online purchasing behaviour has been mentioned by several authors, as well (Donthu and Garcia, 1999; Eastlick and Lotz, 1999). 
Innovativeness
Consumer innovativeness is regarded in the recent literature as a component that leads to innovative behaviour. This innovative behaviour, the tendency of consumers to adopt novel goods, ideas and services, plays an essential role in brand loyalty, decision making and communication concepts. It gives a dynamic nature to the marketplace, which otherwise would be a static set of goods and customers would base their decisions on a fixed buying behaviour. Rogers and Shoemaker (1971) define innovativeness as "the degree to which an individual is relatively earlier in adopting an innovation than other members of his social system." The notion of innovation is described by them as "an idea, practice, or object perceived as new by the individual".

Midgley and Dowling (1978) support that innovativeness is "the degree to which an individual is receptive to new ideas and makes innovation decisions independently of the communicated experience of others". In other words, it is a tendency to purchase new products more often than others and it is viewed as a personality construct possessed to a greater or lesser degree by all individuals. According to Steenkamp, Hofstede and Wedel (1999) innate innovativeness is a “predisposition to buy new and different products and brands rather than remain with previous choices and consumer patterns’’. On an individual basis, every consumer is, to some extent, an innovator. Everyone during the course of his or her life adopts objects or ideas, new in his or her perception (Hirschman, 1980a). 
Need for uniqueness
Fromkin (1968) supports that need for uniqueness pushes the individual to distinguish himself through the possession of rare items. Snyder and Fromkin (1980) suggest three consequences of the need for uniqueness: (1) the absence of interest in the reaction of others to one’s own different ideas or acts, (2) the desire not to always follow the rules and (3) the willingness to publicly defend one’s opinions. Burns and Krampf (1991) demonstrate positive correlation between need for uniqueness and the number of new products possessed. This correlation was higher for new products than for new brands.

Consumers establish their uniqueness through various uniqueness-seeking behaviours in response to environmental inputs that increase or decrease their perceptions of similarity to others (Tian, Bearden and Hunter, 2001). Purchasing individual products, customers seek to develop their distinctive self and social image. Thus, the acquisition and usage of specific goods can work as a communicative mean of uniqueness. All individuals crave uniqueness to some extent (Snyder and Fromkin, 1980), making need for uniqueness a universal trait. Recent studies refer to need for uniqueness as an antecedent of the desire for customized products, the pursuit of innovative consumption and a preference for unique shopping venues (Lynn and Harris, 1997a, b). 

Need For Uniqueness is viewed in the literature as a need for expression of individuality. High levels of similarity to others are perceived by consumers as unpleasant and they practise affective and behavioural mechanisms to maintain uniqueness. The higher the consumer’s need for individuality is, the more effectively these mechanisms are used.  For instance, high need for uniqueness increases individuals’ sensitivity to similarity and the raised desire to differ from others (Snyder, 1992). Need for social approval enters as a restriction to the extent  of this desire (Snyder and Fromkin, 1980) and individuals exhibit it in a positive way and avoid displays that cause social sanctions. 

Tian, Bearden and Hunter,  (2001) defined customers’ Need for Uniqueness as “the trait of pursuing differences relative to others through the acquisition, utilization, and disposition of consumer goods for the purpose of developing and enhancing one’s self-image and social image”. Connecting this personal characteristic with mass customization, Fiore, Lee and Kunz (2004) researched and found that customers who generally prefer buying unique products have significantly higher intentions to use mass customization systems. 
Unique products, apart from their perfect fitting with consumers’ needs, have a symbolic meaning. These are means customers use to express their individuality, their need to feel different from the others. In addition people tend to attribute greater value to products that are unique in comparison with ones that are common, and even more if they have designed them on their own.

Creativity
Von Hippel (1986) aptly pointed out that the undisputed success of many products, from Kleenex to mountain bikes, can be attributed to consumer creativity. Creativity is among the most complex of human behaviours. It seems to be influenced by a variety of developmental, social and educational experiences, and it manifests itself in different ways in a variety of domains. Sternberg and Lubart (1991) describe it as “the human behaviour that can display outcomes that are novel, original, unexpected and in the meantime appropriate, useful, adaptive”.

Hirschman (1980b), in her research on consumer creativity, found that it is significantly correlated with modernity, an attribute that describes openness to new ideas and tolerance for others, cognitive complexity, the number of attributes or linkages used to specify a notion, and seeking new experiences. She examines creativity on the conceptual perspective of the ability to engage in the capacity to generate novel cognitive content. Problem solving requires creativity and its extent depends on the kind of the problem but the capability of the individual as well. Hirschman (1980a) leaded to define consumer creativity as “the problem- solving capability possessed by the individual that may be applied toward solving consumption-related problems”.
Oliver (1997) goes one step further and connects creativity with satisfaction. According to him, creativity is fundamentally a generative act. Thus, the feeling of accomplishment is increased after a creative solution to a problem. He supports that “creativity should also lead to increased satisfaction”. He describes satisfaction as a complex response that derives from the whole of the consumption experience, circumstances, outcomes and attributions. If people encounter troubling and complex problems and make use of their ingenuity to solve it, an increased sense of satisfaction should result.
Creativity is highly related with online co-design as the last is an innovative process that requires mapping the out-of-the-box thinking of product features and characteristics on interactive and technologically advanced platforms. 

Based on the specified evidence and with the intention to test Franke’s and Piller’s (2003) assumption that the three aforementioned personal characteristics have an impact upon the satisfaction derived from the online co-design, the hypotheses proposed are:

Hypothesis 1:

a. Customers’ perceived innovativeness has a positive effect on the satisfaction with the customization process.
b. Customers’ perceived need for uniqueness has a positive effect on the satisfaction with the customization process.

c. Customers’ perceived creativity has a positive effect on the satisfaction with the customization process
Hypothesis 2:

a. Customers’ perceived innovativeness has a positive effect on the satisfaction with the customized output.

b. Customers’ perceived need for uniqueness has a positive effect on the satisfaction with the customized output.

c. Customers’ perceived creativity has a positive effect on the satisfaction with the customized output
2.2.2 Interface Attributes 
Szymanski and Hise (2000) figured out that convenience and site design are among the major factors that determine customer satisfaction. Additionally, Smith (2002) stated that a unique factor in e-loyalty is the critical role of the first impression created by a website as well as its ease of use. 
As already mentioned in the previous chapter, Von Hippel (2001) supports that the interface and the toolkit should enable five objectives in order to be effective. It has to enable users to carry out complete circles of trial and error learning, to offer them a solution space that encompasses the designs they want to create, to be “user friendly”, to provide common used modules that the user can incorporate into his custom design and to ensure that the outputs will be producible.  Dellaert and Dabholkar (2009) refer to three other interface characteristics that act as antecedents for consumer intentions to use mass customization; perceived complexity, perceived enjoyment and perceived control.
Complexity

Von Hippel’s (2001) ease-of-use can be compared with Dellaert’s and Dabholkar’s (2009) complexity, as it has the opposite meaning. For them complexity “refers to the customer’s perception of how complicated it is to use on-line mass customization”. They regard it as the only perceived cost related with the on-line mass customization process and they support that increased complexity negatively affects the intention to use this process as it has a negative effect on the utility of the co-designed outcome. It is only accepted by customers in the case where the customization process gives a customized product that is regarded of higher utility. The process should worth the effort regarded to finalize it; otherwise consumers will not be satisfied. Dellaert and Stremersch (2005) connected complexity with product utility, process utility and customer’s intention to use customization. They used four mass customization configurations and they found that there is a negative relationship among complexity of the configuration and product and mass customization utility. 

In the literature, complexity is related to information overload that usually results in consumer frustration and dissatisfaction (Jacoby, Speller, and Berning, 1974). Consumers will be confused if there is excessive variety of options to choose from, and a great amount of information to deal with, at their disposal. On the other hand, variety of options and information is one of the pre-requested characteristics of mass customization in order to give customers the opportunity to completely map their requirements and lead in their ideal solution. 

Enjoyment


Enjoyment is the consumer’s perception of the pleasure associated with the experience of using on-line mass customization (Dellaert and Dabholkar, 2009). It is a vital aspect for consumer’s evaluation of his experience of the shopping process. Focusing on the online buying experience, customers’ willingness to purchase a product is positively affected by their perception of enjoyment they had gone through (Dabholkar and Bagozzi, 2002). Enjoyment in online mass customization comes as a result of the participation in an attractive technology-based experience and of the excitement and pride of composing one’s ideal product (Schreier, 2006).
Control


With term solution space, Von Hippel (2001) means “the preexisting capability and degrees of freedom built into a given manufacturer’s production system. A solution space may vary from very large to small, and if the output of a toolkit is tied to a particular production system, the design freedom that a toolkit can offer a user will be accordingly large or small”. This notion bears some resemblance to the ‘perceived control’ defined by Dellaert and Dabholkar (2009) “as the extent to which consumers believe they are able to determine the outcome of the mass customizations process”. In their study of the literature they found that human desires to have control over one’s environment and that perceived control is connected with e-commerce adoption. However, the uncertainty customers experience during the customization process lowers their perception of control and this could be a suspensive factor that prevents them from using mass customization interfaces.


Ajzen (2002) gives an interesting and comprehensive meaning of controllability, defining it as individual judgments about the availability of resources and opportunities to perform the behaviour. Applied to e-commerce, controllability describes consumers’ perceptions of whether getting information and purchasing products online is completely up to them because of the availability of resources and opportunities.

According to the indicated arguments and following the definitions of Dellaert and Dabholkar (2009) the following hypotheses are proposed:
Hypothesis 3

a. The perceived complexity of the on-line co-design interface has a negative effect on the satisfaction with the co-design process.
b. The perceived enjoyment from the on-line co-design interface has a positive effect on the satisfaction with the co-design process.
c. The perceived control on the on-line co-design interface has a positive effect on the satisfaction with the co-design process.
Hypothesis 4

a. The perceived complexity of the on-line co-design interface has a negative effect on the satisfaction with the customized output.
b. The perceived enjoyment from the on-line co-design interface has a positive effect on the satisfaction with the customized output.
c. The perceived control on the on-line co-design interface has a positive effect on the satisfaction with the customized output.
2.2.3 Process and outcome satisfaction & Intention to recommend

A vital factor for the success of a mass customization application is user satisfaction. Chiou, Droge and Hanvanich (2002) look at satisfaction from the perspective of an aggregation of transaction experiences. It is defined by Oliver (1999) as “perception of pleasurable fulfilment”. The design of a toolkit, which facilitates customer interaction with the interface, influences the buying decision and customer satisfaction (Piller and Moeslein, 2002). Only users who have experienced a certain level of satisfaction with the customization process are probable to complete it and to finally purchase the output, to recommend the site to their acquaintances and to visit it again. All these actions presuppose that customers are quite satisfied with the product as well (Tseng and Piller, 2003). In other words, customer satisfaction is an element that can potentially be increased because of the individualization of product features to consumer requirements. 
Franke and Piller (2003) presented an equation that represents customer decision making process for customized products. The expected returns have to exceed the expected costs. Only in that case mass customization will be employed. The returns have two dimensions; the rewards from the unique shopping experience, as satisfaction with the fulfilment of a co-design task is (Dellaert and Stremersch 2003), and the increment of utility from the better fitting to specific needs of a co-designed product, in other words, the value of product customisation. These two kinds of rewards can be connected with the notions of process satisfaction and outcome satisfaction referred in the previous hypotheses, respectively.

In online product co-design, intensive interactions take part to connect the experience and customer expectations with the customization process. Companies that provide customers with customization toolkits have to take care of the trust and reliability customers perceive in order to reduce the perceived risk and offer them an enjoyable and wonderful experience. They do not offer customers just a product but a solution capability (Tseng and Piller, 2003). A felicitous and successful configuration process will therefore have an impact on both process and product satisfaction. And although it is believed that a high number of available designing options to choose from leads to customer satisfaction, this is not the case. In fact, it often increases the perceived complexity that decreases satisfaction.

In the literature, satisfied customers are more likely to perform loyalty responses such as repurchasing, resisting to competitors and generating word of mouth advertising (Anderson and Sullivan 1993; Cronin and Taylor 1994; Zeithaml, Berry, and Parasuraman 1996). Hallowell (1996) supports this statement saying that when customers perceived that they gained a great quantity of value from a supplier, loyalty behaviours, relationship continuance, increased scale of relationship and recommendation, emerge. In this study, one customer loyalty response is modelled, defined by Ganesh, Arnold, and Reynolds (2000) as “active loyalty behaviour”; intention to recommend or, in other words, word-of-mouth communication. Dick and Basu (1994), when they tested the effect of customer loyalty on customer behaviour, found that positive word-of- mouth is expected to result from e-loyalty and they describe it as “the extent to which an individual says positive things about the e-retailer to others”. Loyal customers are more likely to provide positive word-of-mouth.
Srinivasana, Anderson and Ponnavolu (2002) define e-loyalty as a customer’s favourable attitude toward the e-retailer that results in repeat buying behaviour. The number of on-line consumers increases more and more and customer loyalty to online shopping is becoming even more important. But loyal online consumers not only purchase more, they also frequently refer new consumers to the preferred online retailers (Randall, Terwiesch and Ulrich, 2005). These new customers are a major source of future loyal consumers. The internet facilitates the spread of information; hence if referrals and recommendations to others are profitable in traditional commerce, the word-of-mouth is even more effective in online environments. 

Harrison-Walker (2001) defined word-of-mouth as “informal, person-to-person communication between a perceived non-commercial communicator and a receiver regarding a brand, a product, an organization, or a service”. Brown, Barry, Dacin and Gunst (2005) connect satisfaction with word of mouth arguing that customers who have not experienced satisfaction from the purchase of a product are difficult to develop a committed relationship with a retailer and to recommend him to others, saying positive things. However, findings of past research about the relationship between satisfaction and intention of recommendation are equivocal. While some researchers provide evidence of a significant positive relationship, there are others who find no direct relationship between these constructs. Word-of-mouth gives vital information to potential consumers about a company and assists firms in gaining new customers, fact that can lead to increase in sales. For these reasons this specific customer loyalty response was decided to be examined.
Along with the aforementioned arguments in the last two sections, the following four hypotheses are formed. The first two assume that personal characteristics and interface attributes have effects on customers’ intention to recommend the co-design provider to their acquaintances that have not been researched before. The following two are derived from extended secondary research. Intention to recommend, as a loyalty response, is connected with satisfaction in the existent literature in both offline and online shopping environments. In this paper we try to test the nature of this relationship based on a specific existing co-design website and to investigate it in depth after consumer’s exposure to it, differentiating satisfaction in two dimensions as it was implied in past papers; process satisfaction and outcome satisfaction.

Hypothesis 5:

a. Customers’ perceived innovativeness has a positive effect on customers’ intention to recommend the website to others.

b. Customers’ perceived need for uniqueness has a positive effect on customers’ intention to recommend the website to others.

c. Customers’ perceived creativity has a positive effect on customers’ intention to recommend the website to others.

Hypothesis 6:

a. The perceived complexity of the on-line co-design interface has a negative effect on customers’ intention to recommend the website to others.

b. The perceived enjoyment from the on-line co-design interface has a positive effect on customers’ intention to recommend the website to others.

c. The perceived control on the on-line co-design interface has a positive effect on customers’ intention to recommend the website to others.

Hypothesis 7:

Customer’s satisfaction with the customization process has a positive effect on customer’s intention to recommend the website to others.

Hypothesis 8:

Customer’s satisfaction with the customized output has a positive effect on customer’s intention to recommend the website to others.  
2.2.4 Conceptual Framework 
In this section, the theoretical framework this current research is based on will be depicted. It is evident from the literature review that the academics that studied and researched mass customization and more specifically the online product customization found a great variety of factors that affect the customers’ evaluation of the co-design process. On the previous parts only some of them were selected, as they are considered to be the most related with the customization process of Converse shoes and of the greatest interest. 
Figure 1: Conceptual Model
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Figure 1 represents the conceptual model that is used as a guideline for the present study.  It captures the elements that are expected to influence satisfaction after a co-design experience and intention to say positive things about it. It includes the hypotheses that were formed in the previous section and are summarized in the following table.  

	Hypotheses

	1a. Customers’ perceived innovativeness has a positive effect on the satisfaction with customization process.

1b. Customers’ perceived need for uniqueness has a positive effect on the satisfaction with the customization process. 
1c. Customers’ perceived creativity has a positive effect on the satisfaction with the customization process.

	2a. Customers’ perceived innovativeness has a positive effect on the satisfaction with the customized output.

2b. Customers’ perceived need for uniqueness has a positive effect on the satisfaction with the customized output.

2c. Customers’ perceived creativity has a positive effect on the satisfaction with the customized output.

	3a. The perceived complexity of the on-line co-design interface has a negative effect on the satisfaction with the co-design process.

3b. The perceived enjoyment from the on-line co-design interface has a positive effect on the satisfaction with the co-design process.

3c. The perceived control on the on-line co-design interface has a positive effect on the satisfaction with the co-design process.

	4a. The perceived complexity of the on-line co-design interface has a negative effect on the satisfaction with the customized output.

4b. The perceived enjoyment from the on-line co-design interface has a positive effect on the satisfaction with the customized output.

4c. The perceived control on the on-line co-design interface has a positive effect on the satisfaction with the customized output.

	5a. Customers’ perceived innovativeness has a positive effect on customers’ intention to recommend the website to others.

5b. Customers’ perceived need for uniqueness has a positive effect on customers’ intention to recommend the website to others. 
5c. Customers’ perceived creativity has a positive effect on customers’ intention to recommend the website to others.

	6a. The perceived complexity of the on-line co-design interface has a negative effect on customers’ intention to recommend the website to others.

6b. The perceived enjoyment from the on-line co-design interface has a positive effect on customers’ intention to recommend the website to others.

6c. The perceived control on the on-line co-design interface has a positive effect on customers’ intention to recommend the website to others

	7. Customer’s satisfaction with the customization process has a positive effect on customer’s intention to recommend the website to others.

	8. Customer’s satisfaction with the customized output has a positive effect on customer’s intention to recommend the website to others.  


3.  METHODOLOGY

The purpose of this chapter is to describe the methods used to test the hypotheses formulated for the current study. The first part discusses the survey executed to investigate the relationships mentioned in the previous chapter and describes the website chosen, as well as the process the customers have to follow in order to design their own pair of shoes. The second one talks about the specific survey tool selected, the questionnaire and the scales used.

3.1 The survey
The questionnaire was designed online using the Thesistools, online software designed to facilitate surveys by designing and distributing questionnaires. A link to the survey was sent to the participants by email. Both these facts mean that the sample needed to have internet access. This method allowed the easy, timeless and costless collection of the data. 

Although mass customization has been researched in previous studies through scenarios that describe a co-design process or through shopping stimulations as research stimuli, the use of an existing online co-design environment was preferred, a method used in past surveys as well. Therefore, the participants were asked to visit the website of Converse in order to co-design their own pair of All Star Shoes, using the configurator provided, and then to fill in the questionnaire.

The website 
Prior to the choice of the website, a great number of websites that provide customization were investigated. A brief examination over these web-based configurators - www.configurator-database.com (appendix 1) - reveals that almost half of them belong to fashion industry. This means that consumers can choose among a great variety of brands and websites when it comes to design their own accessories, apparel and footwear. 

A commercially successful online configurator and a product attractive to the participants had to be selected. Casual shoes seemed to fulfil these conditions. All Star Shoes are a worldwide trend and people of all ages have purchased or at least know the distinguishing style of the brand. The product was expected to motivate the sample to participate in the survey and to get involved with the co-design process. 

As for the website (appendix 2), it gives customers the opportunity to create their unique footwear to fit their exact personal specification in terms of design. They can choose the colour elements and select their material preferences. As a final sign of customization, they can add their personal ‘logo’ on their pair of shoes. The interface visualizes the results of the customers’ choices step by step, giving them important feedback on their performance. The toolkit provides a great variety of options regarding the specific style, the colours and the fabrics of the shoes. Moreover, it requires a 10 step process in order to complete the desired design. While on the one hand this may be interesting and enjoyable for the respondents, on the other, some of them may regard it as complex and time consuming. This variance makes the specific website suitable for the specific survey, as well. 
3.2 The questionnaire

As mentioned above, an online questionnaire was developed to collect the primary data in order to measure the variables in the proposed model as well as the demographics of the customers. The questionnaire was formed of five parts. Each one of them tested the different components of the conceptual model.

Before answering the questions, participants had to read an introduction that described them the purpose and the process of the survey. They were kindly asked to follow the link of Converse in order to “become shoe designers for a while” and after finishing with this task, to go back to fill in the questionnaire (appendix 3). 
1. 1st part: Individual characteristics

The first part measures participants’ perceptions about their personal characteristics mentioned in the previous chapter, that are their perceived innovativeness, need for uniqueness and creativity.

Innovativeness was measured using the scale developed by Joseph and Vyas (1984). It was adapted from a 5-point scale to a 7-point scale to give a greater variance in responses. The items used from the original scale were “I like to experiment with new ways of doing things”, “I like taking a chance” and “When it comes to taking chances, I would rather be safe than sorry”. 

The four items of the scale developed by Lynn and Harris (1997b) was used to measure the need for uniqueness. A 7-point Likert scale ranging from 1 (strongly disagree) to 7 (strongly agree) was used as well. Some examples of items are “I enjoy having items different than others have” and “I am more likely to buy a product if it is scarce”.
The scale developed by Kaufman and Baer (2004) was modified to measure participants’ perceived creativity. The authors intended to research creativity in certain domains like science and arts. Three items were selected from their scale as they are considered to be the most relevant to the co-design task for casual shoes. The scale was a 7-point Likert and the items included were “I am creative in the area of art”, “I am creative in the area of crafts (for example, wood-working, sewing, repairing things, building things, cooking etc.)” and “I am creative in bodily/physical movement (for example, dance, sports, etc)”.

2. 2nd part: Attributes of online co-design process

The second part of the questionnaire is related to the attributes of the co-design process. The questions are based on Dellaert’s and Dabholkar’s (2009) article. The scales for complexity, control and enjoyment included, used by Dabholkar (1996) as well, were modified for the needs of the current study. All scales used a 7-point Likert-type scale from 1 (strongly disagree) to 7 (strongly agree). Examples of the items are “Using the website to design my own pair of shoes was confusing”, “The website gave me control over designing my own pair of shoes” and “Customizing my pair of shoes in this website was entertaining” respectively.

3. 3rd part: Satisfaction

This part includes questions about customer satisfaction. Participants were asked to indicate how satisfied they were with the customization process and the customized output. The items used were based on the scale of Oliver and Swan (1989), who asked respondents to express their satisfaction in a 7- point scale from “displeased me” to “pleased me” and similar expressions about a product. The strong reliability of this scale supports the fact that several researchers used it since then. Two more items were added, used by Reynolds and Beatty (1999) – frustrating/enjoyable – and by Jones, Mothersbaugh and Beatty (2000) – very unfavourable/very favourable. 

4. 4th part: Intention to purchase and loyalty responses

The fourth part of the questionnaire consists of questions relevant to customer loyalty response and customers intention to buy the co-designed pair of shoes. Participants were asked to rate the likelihood that they would purchase the customized product. The answer was given on a scale ranged from 0% to 100% for greater variance. Scales taken from Price and Arnould (1999) and Coyle and Thorson (2001) - rating from 1 to 7 Likert scale - measured word-of-mouth and intention to visit again the website respectively. It has to be mentioned that intention to recommend as a loyalty response is regarded sufficient for the purpose of theory testing and, for example, whether respondents resisted in competitive offerings was not measured.

5. 5th part: Personal characteristics

The last part of the questionnaire is related to respondents’ personal characteristics. Their gender, their age and their education level were asked as the theory implies that they may influence customer’s performance in online co-design process. One more question about their online shopping habits was asked. More specifically, whether they have ever purchased products online indicates customers’ experience and familiarity with internet shopping.

4. ANALYSIS AND FINDINGS
This chapter reports the results of the survey conducted to test the research questions of the present study and the interpretation of the findings. In the first part, the actions taken to prepare the data for the analysis are presented. Then, a reference to the demographics is done. In the following section, the factor analysis and the regressions performed are described and the findings that test the aforementioned hypothesis are discussed.

4.1 Preparing the data
The number of respondents who corresponded to the request to participate in the survey was 140. However, the majority of answers were missing in 13 questionnaires. As the number of the missing values was quite large and the number of the unfinished questionnaires was relatively small, these participations were not taken into account. Out of the 127 questionnaires left, 8 missing values were detected and they were replaced by the mean of the corresponding variable. 

In the questionnaire, 2 questions were negatively stated. These variables were recoded by reversing the 7-point Likert scale, making them comparable with the others with a positive meaning. The questions were: “When it comes to taking a chance, I would rather be safe than sorry” and “Customizing my pair of shoes in this website was not fun”. A third question that measured complexity was positively stated while it should have been negatively stated because of the negative nature of the attribute it measured. Thus, the question “Using the website to design my pair of shoes required little work” was reversed as well. 

4.2 Demographics
The study was conducted in the Netherlands but since it was an online survey, the questionnaire was send to people of different nationalities. As mentioned above, participants should have had internet access, which implies a level of familiarization with technology and web navigation. The average age of the sample was 25 years old. Of the 127 respondents, 56.7% is female. The education level of the participants is high; 91.4% is university graduates, since the relevant link was mainly sent to students, recent graduates and young adults. As far as online purchasing experience regards, the majority of the respondents (82.7%) have purchased a product using the internet at least once.

4.3 Factor Analysis
Factor analysis is a technique for identifying groups or clusters of variables. This technique has three main uses: (1) to understand the structure of a set of variables, (2) to construct a questionnaire to measure an underlying variable and (3) to reduce a data set to a more manageable size while retaining as much of the original information as possible (Field, 2005). 

Based on the literature review, the model of this study suggests 10 factors: “Innovativeness”, “Need for Uniqueness” and “Creativity” for personal characteristics, “Complexity”, “Enjoyment” and “Control” for website attributes, “Process Satisfaction”, “Output Satisfaction”, “Intention to Visit Again” and “Intention to Recommend”. Using factor analysis the research variables will be grouped into factors and their ability to measure each factor will be verified. The goal of this study is to examine the relationships between those dimensions and to confirm or reject the hypothesis of the conceptual framework. 

As a result, it was decided to perform the factor analysis including all variables, dependent and independent, in order to acquire more precise results. The first step of the factor analysis was to check the Bartlett’s test of Sphericity (p < .05) and the Kaiser-Meyer-Olkin measure of sampling adequacy (KMO). The result of the KMO (.848) indicates that patterns of correlations are relatively compact and factor analysis should yield distinct and reliable factors. In other words it indicates the appropriateness of the factor analysis (appendix 4). 

The principal component analysis was used for the extraction of the factors. The first attempt gave 10 factors with eigenvalues greater than 1. In order to improve the interpretability of the factors the variables were rotated, maximizing the loadings of each variable on one of the extracted values whilst minimizing the loading on all the other factors. The rotation method used was Direct Oblimin as the factors might correlate. 

Four variables were removed as they were loading almost equal on two factors. These are “I will return to this site the next time I need a pair of shoes”, “It is very likely that I will return to this site”, “question21 process satisfaction (displeased me a lot-Pleased me a lot)” and “question22 process satisfaction (Very dissatisfied with-Very satisfied with)”. The factor analysis was tested again and 9 factors were extracted this time. Three more variables were removed because of the same reason (“I am creative in bodily/physical movement, for example dance, sports etc.”, “When it comes to taking a chance, I would rather be safe than sorry” and “Using the website to design my pair of shoes required little work”). The last variable that removed was “question 26 (Very frustrating-Very enjoyable)” as it loaded on factor 1 and 9 as well in the third attempt. The final rotated solution (appendix 4) identified 9 factors that resulted in a clear and simple pattern matrix. The reliability of the factors was checked using the Cronbach’s α test (appendix 4). The sufficiently high values of the measure indicate the high reliability of the nine examined factors.

The names of the factors are those indicated in the theoretical part of this study. Thus the nine dimensions are Innovativeness, Need for Uniqueness and Creativity, Complexity, Enjoyment and Control, Process Satisfaction, Output Satisfaction and Intention to Recommend. The variables that measured Intention to Visit Again did not load high in the factor and they were excluded. As indicated by the reliability tests all the dimensions are reliable which gives us the opportunity to continue with the regression analysis in order to test the formed hypotheses. For the further analysis the factor scores estimated by the factor analysis were used. 

4.4 Regression Analysis
The analysis chosen for this study is the regression analysis which allows fitting of a predictive model to a dataset and uses the model to predict values of the dependent variable from one or more independent variables (Field, 2005). The focus of this statistical process is on the relationships, and their strength, between the dependent and the independent variables.

· Dependent Variable: Process Satisfaction

In order to test the effect of personal characteristics and website attributes on process satisfaction, hypothesis 1 and 3 respectively, a linear regression analysis was conducted. Process Satisfaction was the dependent variable and Innovativeness, Need for Uniqueness, Creativity, Complexity, Enjoyment and Control were the independent ones. 

The results of the analysis indicate that the model explains 10.5% of the variance of process satisfaction (R² = 0.105). The effect of the independent variables on Process Satisfaction is significant (F = 2,296, p < .05), and the null hypothesis, that all the partial coefficients are zero, is rejected (appendix 4). 

	Table 4.1: Regression Analysis for Process Satisfaction 

	
	Unstandardized Coefficients
	Standardized Coefficients
	
	
	

	
	β
	Std. error
	Beta
	t
	Sign.
	

	Constant
	-1,919E-16
	,087
	
	,000
	1,000
	

	Innovativeness
	,013
	,091
	,013
	,145
	,885
	

	Uniqueness
	,019
	,094
	,019
	,199
	,842
	

	Creativity
	,016
	,093
	,016
	,170
	,865
	

	Complexity
	-,083
	,088
	-,083
	-,944
	,347
	

	Enjoyment
	,224
	,092
	,224
	2,443
	,016
	

	Control
	,155
	,090
	,155
	1,718
	,088
	


Table 4.1 presents the results of the regression analysis. Paradoxically only Enjoyment of the independent variables explains adequately the variation on Process Satisfaction (p<.05). However, Control could be regarded as quite significant (p=.088) at the 10% level.
The model, in regression analysis, takes the form of an equation which contains a coefficient β for each independent variable. The β values indicate the individual contribution of each predictor to the model. In other words, these coefficients express the relationship between the dependent and the independent variables and represent the change in the outcome-dependent variable associated with a unit change in the predictor-independent variable. In the current regression model, as long as the values of the two significant variables are positive it can be said that there is a positive relationship between the predictors and the outcome. Therefore, if Enjoyment is increased by one unit and the other predictors stay constant, then our model predicts that Process Satisfaction is expected to increase 0.224 units. Respectively, when Control is changed by one unit, Process Satisfaction is expected to change 0.155 units.

The results of the regression do not allow the confirmation of hypothesis 1. The hypothesis suggests that personal characteristics positively affect Process Satisfaction. This fact means that according to the findings there is no relationship between users’ perceived Innovativeness, Need for Uniqueness and Creativity and the satisfaction they experience while designing their own pair of All Star shoes. The result does not come along with Franke and Piller (2003) assumption that these human features have an impact on user satisfaction with a toolkit. An explanation for this result could be that customers might have not perceived the specific co-design process as innovative, unique and creative. As mentioned above, the respondents are young adults, familiar with the internet usage and online shopping, of high educational level. It is probable that they have experienced before an online customization process and they have compared that with the All Star co-design process. Thus, they might have evaluated this co-design interface as quite simple and they might have not associated it in their minds with their aforementioned personal characteristics. 

With regard to hypothesis 3, it is partially confirmed. Complexity did not seem to have a significant effect on the dependent variable, while Enjoyment and Control had. This means that the more enjoyable users evaluate the website and the more control they perceive they had on it the more satisfied they are with the customization process. The results about complexity come on the contrary with the existing literature. The simplicity of the process might not be an essential attribute for our sample. On the other hand, previous findings of past researches (Dellaert and Dabholkar, 2009; Schreier, 2006) about the two other attributes are supported. Participants’ perceptions of pleasure with their interaction with the co-design interface of Converse and of control they felt they had over their navigation in the system seem to be important factors for them regarding their satisfaction derived from the customization process.

· Dependent Variable: Outcome Satisfaction

In order to test hypothesis 2 and 4 a linear regression analysis was conducted again, testing the effect of personal characteristics and website attributes on outcome satisfaction. Therefore, Outcome Satisfaction was the dependent variable and Innovativeness, Need for Uniqueness, Creativity, Complexity, Enjoyment and Control were the independent.

	Table 4.2: Regression Analysis for Outcome Satisfaction 

	
	Unstandardized Coefficients
	Standardized Coefficients
	
	
	

	
	β
	Std. error
	Beta
	t
	Sign.
	

	Constant
	-2,916E-16
	,086
	
	,000
	1,000
	

	Innovativeness
	,035
	,090
	,035
	,384
	,702
	

	Uniqueness
	,026
	,093
	,026
	,278
	,781
	

	Creativity
	,049
	,093
	,049
	,532
	,596
	

	Complexity
	-,067
	,088
	-,067
	-,758
	,450
	

	Enjoyment
	,258
	,091
	,258
	2,820
	,006
	

	Control
	,123
	,090
	,123
	1,367
	,174
	


This second regression model explains 11.3% of the variance of outcome satisfaction (R² = 0.105). The F-ratio, represents the improvement of fitting the regression model compared to the inaccuracy that still exists in the model, is F = 2,493 with p < .05.As it is demonstrated in Table 4.2 Enjoyment is the only one of the independent variables that explains adequately the variation on Process Satisfaction (p<.05) (appendix 4).
According to the unstandarized coefficient β the relationship between this one significant predictor and the outcome is positive, as the value itself is positive. Every unit increase in the enjoyment of the use of the co-design interface causes a process satisfaction increase of 0.258 units. 

Hypothesis 3 suggests that innovativeness, need for uniqueness and creativity have a positive effect on customized outcome satisfaction. It is rejected, since, based on the results of the regression model, personal characteristics people perceive that describe themselves have not any significant effect on their satisfaction derived from the outcome- the pair of All Star shoes they designed using the specific configurator. As it is also referred in the previous regression analysis considering process satisfaction, this might be due to participants’ lack of association between the personal features tested and their satisfaction with the All Star pair of shoes they designed.  

Hypothesis 4 is partially confirmed. Only Enjoyment out of the three website attributes has a significant positive effect on the dependent variable, indicating that the more enjoyable users evaluate the website the more satisfied they are with the pair of shoes they designed. It is noteworthy to compare this result with the one of the regression above. Control does not have a significant effect on how satisfied respondents are with the customized product they created, while it has on satisfaction with the co-design process. Indeed, both in Dellaert and Dabholkar (2009) and Ajzen (2002), control is viewed as a more procedural dimension. The attempt to test a potential connection among control and outcome satisfaction had as a result the rejection of the hypothesis. Finally, Complexity was found to be irrelevant with product satisfaction. Complex or not the website, it does not make any difference to the samples’ satisfaction with the casual shoes they created.  
· Dependent Variable: Intention to Recommend

A linear regression was conducted in order to test the hypothesis 5, 6, 7 and 8, regarding the relationship between personal characteristics, website attributes, process satisfaction, outcome satisfaction (independent variables) and intention to recommend the co-design website to others (dependent variable).

The regression model resulted a substantial coefficient of determination, explaining 33.3% of the variation of Intention to Recommend (R2=0.333). The F test shows that the effect of the independent variables on Intention to Recommend is significant (F = 7,239, p < .05), and the null hypothesis that all the partial coefficients are zero is rejected (appendix 4).

	Table 4.3: Regression Analysis for Intention to Recommend

	
	Unstandardized Coefficients
	Standardized Coefficients
	
	
	

	
	β
	Std. error
	Beta
	t
	Sign.
	

	Constant
	-3,727E-16
	,076
	
	,000
	1,000
	

	Innovativeness
	-,061
	,079
	-,061
	-,768
	,444
	

	Uniqueness
	,013
	,082
	,013
	,154
	,878
	

	Creativity
	-,040
	,081
	-,040
	-,498
	,619
	

	Complexity
	-,119
	,077
	-,119
	-1,541
	,126
	

	Enjoyment
	,292
	,083
	,292
	3,522
	,001
	

	Control
	,110
	,080
	,110
	1,378
	,171
	

	Process Satisfaction
	,163
	,094
	,163
	1,737
	,085
	

	Outcome

Satisfaction
	,203
	,094
	,203
	2,159
	,033
	


Table 4.3 presents the results of the regression analysis. As it is demonstrated above, three of the independent variables explain significantly the variation on Intention to Recommend: Enjoyment, Process Satisfaction and Outcome Satisfaction. It should be mentioned that Process Satisfaction is regarded significant at the .10 level of significance. 

Considering the unstandardized coefficients of the regression model, Intention to recommend is increased 0.292 units when Enjoyment is increased by one unit when the other variables stay constant. Additionally, if Process Satisfaction or Outcome Satisfaction is increased by one unit and the other predictors stay constant, then our model predicts that Intention to recommend is expected to increase 0.163 and 0.203 units respectively. 

Hypothesis 5 suggests that there is a positive relationship between personal characteristics and the intention to recommend the All Star website to others. Therefore, hypothesis 5 is rejected, since innovativeness, uniqueness and creativity did not have a significant effect on the dependent variable. This fact means that peoples’ tendency to adopt novel and creative products and using them to demonstrate their need to feel unique does not affect either positive or negative their word-of- mouth communication.

The second hypothesis that this regression model intended to test is the one that supports that website attributes influence the intention to recommend. In accordance with the previous regressions, hypothesis 6 is partially confirmed according to this regression model as well. Enjoyment is the only variable of website attributes that is significant again, having a positive effect on the dependent variable. Taking into account the respective results of the regressions above, whether and how much respondents did enjoy the co-designing activity on the website of Converse is an important factor both for satisfaction and for recommendation. 

With regard to hypothesis 7, it is confirmed, since Process Satisfaction that is derived from customers’ participation on the All Star co-design experience influences positively their intention to recommend the specific interface to others. This fact comes along with Tseng and Piller (2003) who supported that only consumers who have experienced a certain level of satisfaction with the customization process are probable to complete it and to recommend the site to others. These actions presuppose that customers are quite satisfied with the product as well. This assumption was supported in hypothesis 8 which is confirmed by this regression model as well. Participants that are satisfied with the outcome, which is the pair of All Star sport shoe they designed using the toolkit provided, intent more to recommend the website to peers, friends, relatives, acquaintances, than others who are not.

· Process Satisfaction as a mediator

A second comparative examination of tables 4.1 and 4.3 makes clear that while Control was found to affect significantly Process Satisfaction, it has no significant impact on the third, more complete, model that tests the effect of website attributes, personal characteristics and the two types of satisfaction, examined in the current study, on Intention to Recommend. Thus, Process Satisfaction is possible to mediate the effect of Control on Intention to Recommend. 

For a mediation effect to exist, three conditions should be fulfilled; the perception for Control need to affect Intention to Recommend and Process Satisfaction, and the significant effect of Control on Intention to Recommend is disappeared when the effect of Process Satisfaction on Intention to Recommend is tested as well. In order to examine whether Process Satisfaction works as a mediator in the relationship among Control and Intention to Recommend a regression analysis has to be run with Intention to Recommend as the dependent variable and website attributed and personal characteristics as the independent ones. This regression regards the one condition left for the state of mediation. 

This regression model explains 24.2% of the variance of Intention to Recommend (R² = 0.242). The effect of the independent variables on Intention to Recommend is significant (F = 6,286, p < .05), and the null hypothesis, that all the partial coefficients are zero, is rejected (appendix 4).

	Table 4.4: Regression Analysis for Intention to Recommend – Process Satisfaction mediation  

	
	Unstandardized Coefficients
	Standardized Coefficients
	
	
	

	
	β
	Std. error
	Beta
	t
	Sign.
	

	Constant
	-4,632E-16
	,080
	
	,000
	1,000
	

	Innovativeness
	-,052
	,084
	-,052
	-,617
	,538
	

	Uniqueness
	,021
	,086
	,021
	,242
	,809
	

	Creativity
	-,028
	,085
	-,028
	-,325
	,746
	

	Complexity
	-,146
	,081
	-,146
	-1,797
	,075
	

	Enjoyment
	,381
	,084
	,381
	4,512
	,000
	

	Control
	,160
	,083
	,160
	1,926
	,057
	


Table 4.4 confirms the indication of the previous analysis that Process Satisfaction mediates the effect of Control on Intention to Recommend. Control was found to have a significant effect on the dependent variable (p = .057) when Process Satisfaction is not included in the model. And according to the results of the previous regression table 4.3, the aforementioned effect disappears, proving the state of mediator in this relationship. 

4.5 Conclusion
The goal of this chapter was to present the analysis of the data collected for the current research and the description and interpretation of the findings. Nine factors were identified, after conducting a factor analysis; Innovativeness, Need for Uniqueness and Creativity, Complexity, Enjoyment and Control, Process Satisfaction, Output Satisfaction and Intention to Recommend. These factors were used to run four regression analyses in order to test the hypotheses formed based on the literature review. Two out of the nine hypotheses were fully confirmed and three out of them partially confirmed. After the analysis an insight was given to the relationships between personal characteristics, interface attributes, process and outcome satisfaction and intention to recommend. 

5. CONCLUSIONS
The purpose of this study was to explain customers’ satisfaction after their involvement in the co-design process of a pair of casual All Star shoes and their intention to recommend the configuration website to their acquaintances. This chapter demonstrates the conclusion of the findings of the research and provide implications. Finally, several limitations are addressed as well as suggestions for further study.  
5.1 Conclusions 
After reviewing an extensive part of the literature about online product co-design, the research model described in chapter 3 was formulated. It represents an attempt to extend the existing literature by investigating how specific personal characteristics and attributes of the interface affect satisfaction and intention to recommend the online mass customization process customers experienced to others. The influence of process and outcome satisfaction on intention to recommend was tested as well. Thus, the research questions formulated at the beginning can now be answered. 

What is the impact of the perceived personal characteristics of the customer on his satisfaction with the process and the product?
This study results did not come along with assumptions met in the literature about personal characteristics. Although their influence on satisfaction and word-of-mouth communication in an online co-design environment have not been tested before, several authors made references in their papers about this relationship, focusing mainly on innovativeness, need for uniqueness and creativity. The attempt of the current paper to investigate these effects led to the rejection of the relative hypotheses. No significant effects were found. As mentioned in the previous chapter, respondents might not make the association among the above characteristics and behaviours. 

What is the impact of the perceived attributes of the interface on customer’s satisfaction with the process and with the product?
The findings indicated that the relationship among website attributes and satisfaction and intention to recommend were not completely as expected. The control respondents perceived they had on the designing process and their navigation in the Converse website had a significant influence only on the process satisfaction. Enjoyment was the element that was clearly connected, both with satisfaction and with word-of mouth. The nature of the product and the specific online designing and shopping environment selected might be the explanation of these findings. Even on the offline shopping process, the experience differs when products differ. When, for instance, customers want to purchase a personal computer, they experience higher complexity than when they buy casual shoes. Thus, complexity of the shopping process is often related with product complexity. When making a buying decision about shoes, the experience is most often evaluated not according to its complexity, but based on the atmosphere of the store, the employees and how helpful they are, the variety of the products provided. These elements could make an experience enjoyable and memorable and make consumers willing to repeat it again and recommend it to others. 

How is customers’ intention to recommend influences by interface attributes, personal characteristics and satisfaction?

The present research also demonstrates that process and outcome satisfaction have a direct effect on consumer’s intention for word of mouth communication, confirming the relevant hypotheses. Satisfied people are more willing to talk about their experience and to recommend the All Star co-design website to friends, relatives and acquaintances than others who are not. Enjoyment was found to have a significant positive effect on intention to recommend as well. The pleasure and fun consumers feel during a co-design process is a critical factor for their future loyalty response to say positive things about it and to act as informal advertisers. 

A worth mentioning observation, which was not initially included in the model, is the state of mediation that was noticed among the involved variables. The careful examination of the data analysis revealed a probable mediation of Process Satisfaction on the effect of Control on Intention to Recommend. This relationship was tested and Process Satisfaction was found to control this effect. This means that the effect of Process Satisfaction on Intention to Recommend is strong enough to cancel out the effect of Control on that. In other words, even if Control influences positively Intention to Recommend, this influence is not significant anymore after we test for the Satisfaction that user experienced during the co-design process. 

5.2 Implications 
Mass customization and more specifically online product co-design is a recently adopted marketing strategy that has not been thoroughly examined. Our results shed some light on the existing (or not) relationships among personal characteristics, interface attributes, satisfaction and intention of recommendation, relationships that were either conjectures or have not been researched adequately and based on online mass customization.

The result of the study concerning the enjoyment that people perceive during the co-design experience is interesting and valuable for the managerial word. It seems that the more fun users have during the customization process, the more satisfied they are with the process as well as the product and the more positive they are to perform word-of-mouth. Therefore, marketers’ endeavour can be to increase perceived enjoyment especially if their products are from footwear or apparel market and not that technical. An example of a possible strategy would be to add music during the co-design process. Users would be able to choose songs from a predefined playlist to accompany them and inspire them to create their own pair of shoes. Enjoyment could also be increased if customers could participate in a community. This practice is already used in several co-design websites and it is quite successful. Users not only have the chance to discuss with others about design, colours, styles and demonstrate to each other their customized pair of shoes, they could also be able to ask for help if they stuck somewhere in the process.  

It is important that the present study was based on a real and existing online co-design environment. Participants were not provided with theoretical scenarios or stimulations as was usually done in previous researches, but exposed to a website developed according to the advanced managerial and marketing practices of Converse brand. This fact guarantees the reliability and the value of the findings.  
5.3 Limitations and Further Research 

The current study was conducted with some limitations. The sample of the study might be regarded as not big and adequate enough to allow full generalization of the results. The size of the sample is 127 respondents, thus the results might not be applicable in any case. And though the online customization environment was existing, participants were not real customers but people asked to take part in the co-design process and who may have experienced it differently if they had got involved to that in order to cover their need for casual shoes. Further research could be conducted in cooperation with a shoe company like Converse and ask real customers to fill in a questionnaire with relevant content after their participation in the process. The outcome would be a larger and more representative dataset. 

Additionally, part of the research was based on hints regarding a potential link between personal characteristics, website attributes and satisfaction. Though not enough evidence was available in the literature to warrant this relationship in different cases, it was researched in the present study. The kind of the product and/or the simplicity of the task of designing shoes in the specific website are what may account for the unexpected results. One product category, casual shoes, was selected because of its popularity regardless the age and the appropriateness in online shopping. Further research is needed to test if the model could be better applied to the co-design of other products. Moreover a comparative research could include specific personal characteristics and website attributes using two or more different websites. Satisfaction could be tested in easy and simple interfaces and in more complex and technical ones and results could be compared. Finally, an additional research could expand these findings by including more than one loyalty response, for instance whether participants resist in competitive offerings. 
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Appendix 2 - www.converse.com – examples of the co-design interface
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Appendix 3 – The questionnaire 
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Appendix 4 – Statistic Tables

Demographics

	Gender – Frequency Table

	
	Frequency
	Percent

	Female
	72
	56,7

	Male
	55
	43,3

	Total
	127
	100,0


	Higher Level of Education Completed –

Frequency Table 

	
	Frequency
	Percent

	Less than high school
	3
	2,4

	High school
	8
	6,3

	University - Bachelor
	42
	33,1

	University - Master
	74
	58,3

	Total
	127
	100,0

	
	
	


	Online Purchase Experience -  Frequency Table

	
	Frequency
	Percent

	No Online Purchase 
Experience

	22
	17,3

	Online Purchase Experience

	105
	82,7

	Total
	127
	100,0


	Demographics – Frequencies 

	
	Gender
	Age
	Highest level of education completed
	Online purchase experience
	
	

	Valid
	127
	127
	127
	127
	
	

	Missing
	0
	0
	0
	0
	
	

	Mean
	,43
	25,28
	3,47
	,83
	
	

	Std. Error of Mean
	,044
	,304
	,064
	,034
	
	

	Median
	,00
	25,00
	4,00
	1,00
	
	

	Mode
	0
	24
	4
	1
	
	

	Std. Deviation
	,497
	3,424
	,722
	,380
	
	

	Variance
	,247
	11,725
	,521
	,144
	
	

	Skewness
	,273
	1,540
	-1,382
	-1,748
	
	

	Std. Error of Skewness
	,215
	,215
	,215
	,215
	
	

	Kurtosis
	-1,956
	8,889
	1,757
	1,071
	
	

	Std. Error of Kurtosis
	,427
	,427
	,427
	,427
	
	

	Range
	1
	26
	3
	1
	
	

	Minimum
	0
	16
	1
	0
	
	

	Maximum
	1
	42
	4
	1
	
	

	Sum
	55
	3210
	441
	105
	
	


Factor Analysis 

	

	KMO & Barlett’s Test

	Kaiser-Meyer-Olkin Measure of Sampling Adequacy.
	,848
	

	Bartlett's Test of Sphericity      Approx. Chi-Square
	3368,564
	

	                                 df
	666,000
	

	                                    Sig.
	,000
	


	Pattern Matrix

	
	                                                           Component
	

	
	1
	2
	3
	4
	5
	6
	7
	8
	9

	q29satiB
	,934
	
	
	
	
	
	
	
	

	q32satiB
	,871
	
	
	
	
	
	
	
	

	q30satiB
	,835
	
	
	
	
	
	
	
	

	q28satiB
	,769
	
	
	
	
	
	
	
	

	q31satiB
	,715
	
	
	
	
	
	
	
	

	I am more likely to buy a product if it is scarce.
	
	,809
	
	
	
	
	
	
	

	I enjoy shopping at stores that carry merchandise that is different and unusual.
	
	,807
	
	
	
	
	
	
	

	I enjoy having items different than others have.
	
	,806
	
	
	
	
	
	
	

	I am attracted to unique objects.
	
	,730
	
	
	
	
	
	
	

	q11complex
	
	
	,894
	
	
	
	
	
	

	q12complex
	
	
	,889
	
	
	
	
	
	

	q13complex
	
	
	,888
	
	
	
	
	
	

	q17enjoy_new
	
	
	
	,795
	
	
	
	
	

	q16enjoy
	
	
	
	,757
	
	
	
	
	

	q15enjoy
	
	
	
	,724
	
	
	
	
	

	q18enjoy
	
	
	
	,644
	
	
	
	
	

	I like to experiment with new ways of doing things.
	
	
	
	
	-,893
	
	
	
	

	I like taking a chance.
	
	
	
	
	-,884
	
	
	
	

	The website gave me control over designing my own pair of shoes.
	
	
	
	
	
	,851
	
	
	

	I am satisfied with the amount of control I had over the website.
	
	
	
	
	
	,843
	
	
	

	I would recommend this website to others.
	
	
	
	
	
	
	,896
	
	

	I would recommend this website to someone who seeks my advice.
	
	
	
	
	
	
	,895
	
	

	I would say positive things about this website to other people.
	
	
	
	
	
	
	,852
	
	

	I am creative in the area of crafts (for example wood-working sewing repairing things building things cooking etc).
	
	
	
	
	
	
	
	,890
	

	I am creative in the area of art.
	
	
	
	
	
	
	
	,783
	

	q25satiA
	
	
	
	
	
	
	
	
	,813

	q24satiA
	
	
	
	
	
	
	
	
	,799

	q27satiA
	
	
	
	
	
	
	
	
	,710

	q23satiA
	
	
	
	
	
	
	
	
	,696

	
	
	
	
	
	
	
	
	
	


	Reliability -  Innovativeness
Cronbach's Alpha

N of Items

,792

2

Reliability -  

Uniqueness
Cronbach's Alpha

N of Items

,828

4

Reliability – 

Creativity
Cronbach's Alpha

N of Items

,665

2


	Reliability -  

Complexity
Cronbach's Alpha

N of Items

,888

3

Reliability -  Enjoyment 
Cronbach's Alpha

N of Items

,883

4

Reliability -  

Control 
Cronbach's Alpha

N of Items

,802

2


	Reliability -  Process Satisfaction
Cronbach's Alpha

N of Items

,909

4

Reliability -  

Outcome Satisfaction 
Cronbach's Alpha

N of Items

,932

5

Reliability – Intention to Recommend
Cronbach's Alpha

N of Items




Regressions 
Process Satisfaction 
	Process Satisfaction 

	Model
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate
	
	

	1
	,323a
	,105
	,059
	,97004972
	
	


	Process Satisfaction ANOVA

	Model
	Sum of Squares
	df
	Mean Square
	F
	Sig.
	

	Regression
	12,962
	6
	2,160
	2,296
	,039a
	

	Residual
	111,038
	118
	,941
	
	
	

	Total
	124,000
	124
	
	
	
	


Outcome Satisfaction 

	Outcome Satisfaction

	Model
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate
	
	

	1
	,335a
	,113
	,067
	,96572237
	
	


	Outcome Satisfaction ANOVA

	Model
	Sum of Squares
	df
	Mean Square
	F
	Sig.
	

	Regression
	13,951
	6
	2,325
	2,493
	,026a
	

	Residual
	110,049
	118
	,933
	
	
	

	Total
	124,000
	124
	
	
	
	


Intention to Recommend

	Intention To Recommend 

	Model
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate
	
	

	1
	,577a
	,333
	,287
	,84439211
	
	


	 Intention to Recommend - ANOVA

	Model
	Sum of Squares
	df
	Mean Square
	F
	Sig.
	

	Regression
	41,292
	8
	5,162
	7,239
	,000a
	

	Residual
	82,708
	116
	,713
	
	
	

	Total
	124,000
	124
	
	
	
	


	Intention to Recommend – Process Satisfaction Mediation 

	Model
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate
	
	

	1
	,492a
	,242
	,204
	,89237631
	
	


	Intention to Recommend – Process Satisfaction Mediation ANOVA

	Model
	Sum of Squares
	df
	Mean Square
	F
	Sig.
	

	Regression
	30,032
	6
	5,005
	6,286
	,000a
	

	Residual
	93,968
	118
	,796
	
	
	

	Total
	124,000
	124
	
	
	
	


- Creativity


- Innovativeness


- Need for Uniqueness








- Complexity


- Enjoyment


- Control
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