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 Enhancing Brand Equity Through Flow and
 Telepresence: A Comparison of 2D and

 3D Virtual Worlds1

 Fiona Fui-Hoon Nah

 College of Business Administration, University of Nebraska-Lincoln,

 Lincoln, NE 68588 U.S.A. {fnah@unlnotes.unl.edu}

 Brenda Eschenbrenner
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 Kearney, NE 68849 U.S.A. {eschenbrenbl@unk.edu}

 David DeWester

 College of Arts and Sciences, University of Nebraska-Lincoln,

 Lincoln, NE 68588 U.S.A. {ddewester2@unl.edu}

 This research uses theories of flow, telepresence, positive emotions, and brand equity to examine the effect of
 using two-dimensional versus three-dimensional virtual world environments on telepresence, enjoyment, brand
 equity, and behavioral intention. The findings suggest that the 3D virtual world environment produces both
 positive and negative effects on brand equity when compared to the 2D environment. The positive effect of the
 3D virtual world environment on brand equity occurs through telepresence, a specific aspect of flow, as well
 as enjoyment. The negative effect on brand equity can be explained using distraction-conflict theory in which
 attentional conflicts faced by users of a highly interactive and rich medium resulted in distractions from
 attending to the brand. Brand equity, in turn, has a positive effect on behavioral intention. The results suggest

 that although the 3D virtual world environment has the potential to increase brand equity by offering an
 immersive and enjoyable virtual product experience, the rich environment can also be a distraction. Therefore,
 developers of virtual world branding sites need to take into account limitations in the information processing
 capacity and attention span of users when designing their sites in order to avoid cognitive overload, which can
 lead to users being distracted from branding information. This paper not only provides a theoretical
 foundation for explaining users' experience with 2D versus 3D virtual world branding sites, but also provides
 insights to practitioners for designing 3D virtual world sites to enhance brand equity and intentions through
 user engagement.

 Keywords: Virtual worlds, telepresence, flow, enjoyment, brand equity, behavioral intention, 2D, 3D

 'Detmar Straub was the accepting senior editor for this paper.

 The appendices for this paper are located in the "Online Supplements" section of the MIS Quarterly's website (http://www.misq.org).
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 Introduction

 The potential of three-dimensional virtual worlds (3DVWs)
 as a commercial and marketing tool is extremely attractive
 and compelling (Brandon 2007). The next generation of the
 Internet will incorporate 3DVWs as one of its environments
 (Alpcan et al. 2007). Users experience 3DVWs through their
 avatars, which are digital representations of themselves and
 simulated bodies that can move in the 3DVWs. In other

 words, users interact with objects and other avatars in the
 3DVWs through their avatars. Because 3DVWs are charac
 terized by three-dimensional space and are augmented with
 capabilities of real-time communication, freedom to navigate
 and manipulate objects, and interactivity among users, they
 provide a new platform for business and marketing (Davis et
 al. 2009; Eschenbrenner et al. 2008; Nah et al. 2010; Park et
 al. 2008; Siau et al. 2010).

 Because 3DV Ws can provide a richer environment to conduct
 business and marketing activities, customers may choose to
 visit these sites over two-dimensional sites for a more inter

 active and immersive experience. 3DVWs have the potential
 to revolutionize business (e.g., through virtual product experi
 ences) and bring significant implications to business including
 opportunities for co-creation (Fuller et al. 2010; Siau et al.
 2010) and enhancing customers' perceptions and value of a
 brand (Barnes and Mattsson 2008; Park et al. 2008). Various
 businesses have established a presence in 3DVWs. For
 example, American Apparel, Intel, Dell, Verizon, Cisco Sys
 tems, Warner Brothers, IBM, Circuit City, Unilever, Telecom
 Italia, and Nissan have a presence in Second Life. Further,
 services such as those offered by ExitReality2 help businesses
 create a 3DVW version based on their existing 2D website.

 Business activities that are conducted in the 2D environment

 can typically occur in 3DVWs as well. However, 3DVWs
 can provide additional features and affordances (Park et al.
 2008). For example, Dell's virtual presence in Second Life
 allows customers to view a virtual replication of a computer
 that matches the size, color, and shape of the real-life product

 (Brandon 2007). However, its 2D website does not provide
 this capability.

 Although 3DVWs can capitalize on their unique features and
 affordances to create greater value for customers, uncer
 tainties exist as to how this can be accomplished and exactly
 what types of business and customer value can be derived.
 Even though many real world businesses have a presence in
 3DVWs, questions arise as to how to engage customers in the

 2
 'http://www.exitreality.com/.

 new, experiential 3DVWs and, in particular, in a 3DVW site
 to enhance the value of a brand to its customers. Also, busi

 nesses are concerned about the potential of 3DVWs versus the

 2D environment, to which many customers are already
 accustomed.

 A crucial aspect that many businesses desire to achieve with
 their business sites is capturing customers' interest and
 engaging them in the online experience. Customers who
 enjoy the virtual experience of a business site and find the
 activities on the site engaging are more likely to develop
 greater loyalty, brand image, and brand association, such that
 they are more likely to patronize the business over its
 competitors in the real world (Drenger et al. 2008; Taylor et
 al. 2007).

 Hence, there are two related questions of interest: Are the
 3DVWs more capable of engaging customers and providing
 self-rewarding experiences to customers than the 2D environ
 ment? If so, can 3DVWs and the experiences they offer to
 customers be helpful for enhancing perceptions of the brand
 as well as their intentions to use the products or services asso

 ciated with the brand? Our research focuses on answering
 these two questions.

 This study will be of value and interest to businesses
 interested in engaging customers in online experiences to
 enhance perceptions of their brands. Specifically, we are
 interested in investigating if the 3DVW environment is more

 effective than the 2D environment in creating hedonic
 experiences of customers' interaction with a brand and
 whether such experiences help to enhance brand equity, or the
 added value of a brand.

 Background and Literature Review ■■

 3DVWs are attracting a tremendous amount of interest from
 the business community. Some businesses have created a
 presence in 3DVWs because they see significant potential and
 opportunities with the exponentially increasing population in
 these environments (Arakji and Lang 2007; Schwarz 2006).
 Ives and Junglas (2008) predict that by 2018, virtual worlds
 will be a major, if not dominant, platform for business
 applications and opportunities. Barnes (2007) suggests that
 3DVWs are designed to entertain as well as provide an
 experience that engages existing and potential customers.

 With an inherently rich and immersive environment, 3DVWs

 can be used to maximize customers' experiences. Businesses
 are capitalizing on the hedonic capabilities of 3DVWs to
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 create these experiences (LaMonica 2007). The immersive
 environment afforded by 3DVWs provides users a high level
 of interactivity and sense of telepresence in the virtual
 environment (Hecht and Reiner 2007; Lok 2004; Riva et al.
 2007). For instance, 3DVWs allow customers to participate
 in activities that are closer to experiencing the products and
 services, which can enhance customers' beliefs, attitudes, and

 behaviors toward the products (Klein 2003). Other oppor
 tunities for businesses in 3DVWs include testing new product
 designs and proof of concepts (Jana 2006; Lui et al. 2007),
 co-creating or collaborating with customers and engaging in
 virtual customer relationship management (Goel and
 Mousavidin 2007), and creating aesthetically pleasing and
 appealing virtual product experiences (Jiang and Benbasat
 2004; Klein 2003; Tractinsky and Rao 2001). Various afford
 ances exist in 3DVWs which can enhance customers' percep
 tions of a brand (Park et al. 2008). Thus, 3DVWs have the
 potential to create brand awareness and knowledge of real
 world products and services.

 Previous research has found positive relationships between
 attitudes toward virtual stores with well-known brands and

 brand attitudes, which in turn was positively related to
 intentions of making real-life purchases (Haenlein and Kaplan

 2009). What is not clear, however, is the underlying mech
 anism or phenomenon that occurs in 3DVWs that enhances
 one's perceptions of a brand and, ultimately, one's intent to
 patronize the real-life business. Although businesses are
 exploring the potential of 3DVWs to promote or improve their

 brands and, ultimately, generate greater revenues, under
 standing customers' experiences through which brand percep
 tions can be enhanced is also crucial to businesses.

 Consumer-Based Brand Equity

 A brand has been referred to as a "name, term, sign, design,
 or a unifying combination of them intended to identify and
 distinguish a product or service from its competitors"
 (McDowell and Sutherland 2000, p. 236). Consumer-based
 brand equity is considered "a set of brand assets and liabilities

 linked to a brand, its name and symbol that add to or subtract

 from the value provided by a product or service to a firm
 and/or to that firm's customers" (Aaker 1991, p. 15). Also,
 consumer-based brand equity refers to "the incremental utility

 or value added to a product by its brand name" (Yoo and
 Donthu 2001, p. 1) or "the difference in consumer choice
 between the focal branded product and an unbranded product

 given the same level of product features" (Yoo et al. 2000, p.
 196). In short, consumer-based brand equity can be concep
 tualized as the added value of a brand to a customer. Since

 the focus of this research is on consumer-based brand equity,
 we will refer to consumer-based brand equity hereinafter as
 brand equity.

 Brand equity has been cited as one of the most essential assets

 and a key performance metric of a business (Capps 2007,
 Samli and Fevrier 2008, Taylor et al. 2007). The benefits of
 brand equity are numerous, such as enhancing customer
 loyalty and the likelihood of choosing a particular brand
 and/or paying premium prices, attracting new customers,
 having brand name extension capabilities, and greater
 resiliency to marketing actions by competitors (McDowell
 and Sutherland 2000; Yoo et al. 2000). Brand equity is gener
 ally considered a multidimensional concept. Various dimen
 sions of brand equity have been identified in previous
 research, including brand awareness, brand associations,
 brand loyalty, and perceived quality (Aaker 1991; Keller
 1993; Pappu et al. 2005; Washburn and Plank 2002; Yoo and
 Donthu 2001).

 Antecedents of brand equity include many types of marketing
 actions that can enhance brand equity, such as public relation
 activities and promotional events (Yoo et al. 2000). However,
 from the information systems and human-computer inter
 action perspectives, it is not clear if hedonic or positive online

 experiences can lead to increased brand equity. Although
 Drenger et al. (2008) have examined the influence of flow and

 positive emotions on brand image (which is a key component
 of brand equity) and Nah et al. (2010) have examined the
 impact of flow on brand equity in 3DVWs, there has been a
 lack of empirical studies that examine such a relationship in
 2D versus 3D environments. Therefore, research that com
 pares online experiences of 2D versus 3D virtual worlds and
 their impact on brand equity can provide businesses with
 insights on the effectiveness of using these environments for
 enhancing brand equity.

 3D Virtual Worlds and Brand Equity

 The high degree of engagement that one can potentially
 experience in 3DVWs coupled with the richness of the
 environment provide businesses with ample opportunities to
 carry out marketing-related and commerce activities.
 Branding sites developed in 3DVWs should not simply
 resemble traditional advertising campaigns; they need to fully

 capitalize on the rich and highly interactive features of the
 3DVW environment to engage and involve customers
 (Leggatt 2007). The coexistence of virtual reality, imagina
 tion, and innovation allows extended business applications,
 such as visiting a model home and experiencing it virtually,
 testing a newly designed product prior to the actual product
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 being manufactured, and creating social-shopping experiences
 (LaMonica 2007; Lui et al. 2007; Traum 2007).

 Businesses can use the 3DVW environment to promote virtual
 versions of their existing products. For instance, Pontiac
 allows customers to custom design and test drive certain
 automobile models in Second Life (Brandon 2007). The
 findings from a pilot study suggest that a presence in virtual
 worlds, such as Second Life, can influence perceptions of
 brand value (i.e., dimensions of emotional, logical, and
 practical value) in both positive and negative ways (Barnes
 and Mattsson 2008). Arakji and Lang (2008) have proposed
 avatar business value analysis, which is a theoretical frame
 work to facilitate the assessment of business value, such as
 brand awareness and revenues, in virtual world environments.
 In order to establish a foundation for successful virtual world

 commerce and activities, one important factor that is pivotal
 for businesses is to acknowledge that 3DVWs are "more than
 just another marketing channel for real world products"
 (Arakji and Lang 2008, p. 215). Therefore, research is needed
 to explore and understand the unique experiences inherent in
 3DVWs.

 Given the growing importance, popularity, and potential of
 businesses to create sites in 3DVWs, companies are looking
 into using 3DVWs to create a much richer environment for
 engaging customers in business activities, enhancing their
 online experiences, and promoting brand equity.

 Theoretical Foundation

 and Hypotheses

 The objective of this research is to understand the effects of
 2D versus 3D virtual worlds on brand equity and behavioral
 intention. To generate the hypotheses for this research, we
 draw on (1) the theory of flow (Csikszentmihalyi 1977, 1991,
 1993, 1996, 1998) and the theory of telepresence (Steuer
 1992) to understand users' online experiences in the 2D and
 3D virtual world environments, and (2) the theory of positive

 emotions (Frederickson 1998, 2001) and the theory of brand
 equity (Keller 1993) to identify factors influencing brand
 equity and the outcome of brand equity. Integrating these
 theoretical perspectives adds value to the research by pro
 viding a more complete and thorough understanding of users'
 online experiences in 2D versus 3D virtual world environ
 ments. Our overall research model is shown in Figure l.3

 3A number of models incorporating constructs such as flow, brand equity,

 and downstream effects have arisen spontaneously and nearly simultaneously

 in recent years. For example, data collection for the current research began

 Theories of Flow and Telepresence

 Flow is an optimal state of experience in which one is
 completely absorbed and engaged in an activity that nothing
 else seems to matter. Flow is referred to as "the holistic

 sensation that people feel when they act with total involve
 ment" (Csikszentmihalyi 1975, p. 36). The flow experience
 is characterized by some common elements (Csikszentmihalyi
 1991): (1) a challenging activity that requires skills,
 (2) merging of action and awareness, (3) clear goals and
 immediate feedback, (4) concentration on the task at hand,
 (5) a sense of control, (6) loss of self-consciousness, (7) trans
 formation or distorted sense of time, and (8) self-rewarding or

 autotelic experience.

 Related to flow is the concept of telepresence. Given that the
 focus of this research is to compare 2D versus 3D virtual
 world environments, the concept of telepresence is par
 ticularly relevant. Telepresence refers to "the feeling of being

 a part of the phenomenal environment created by a medium"
 such that "the user of the medium considers the items in the

 mediated environment as unmediated and reacts directly to
 the items as if they are physically present objects" (Kim and
 Biocca 1997). Telepresence is also referred to as the
 mediated perception of an environment or "the extent to
 which one feels present in the mediated environment rather
 than in the immediate physical environment" (Steuer 1992, p.
 76). According to the theory of telepresence (Steuer 1992),
 as interactivity and vividness of user interaction increase, the
 user's sense of telepresence is also enhanced.

 Some researchers have identified telepresence as an
 antecedent of flow (Hoffman and Novak 1996; Novak et al.
 2000; Zaman et al. 2010), whereas others have modeled
 telepresence as a component of flow (e.g., Chen 2006; Chen
 et al. 2000; Lee and Chen 2010; Pace 2004; Shin 2006;
 Skadberg and Kimmel 2004). Finneran and Zhang (2005)
 reported that there is no consistency in the literature regarding

 identifying and operationalizing factors as antecedents,
 components, and outcomes of flow. In studies by Chen et al.
 (2000) and Pace (2004), telepresence was reported as a part
 of online flow experiences. Similarly, the findings by Skad
 berg and Kimmel (2004) suggest that telepresence is a key
 component of flow. Given the relevance of telepresence and
 its relationship with flow, we reviewed journal publications

 on telepresence and flow in online environments and provide

 in January 2008 and the paper was shortly thereafter under review at MIS

 Quarterly (i.e., in September 2008). Similar models were published later as

 conference papers, such as Hooker, Wasko, and Paradice's (2009) ICIS
 research-in-progress paper. This speaks highly of the vibrancy (and cur
 rency) of this stream of work.
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 H4

 Figure 1. Research Model Figure 1. Research Model

 a summary of the review in Appendix A. As shown in
 Appendix A, flow positively influences learning, attitudes,
 intentions, and behaviors.

 In this research, our focus is on understanding how the 2D
 versus 3D virtual world environments can influence brand

 equity and behavioral intention. Hence, we focus on two key
 constructs in the flow literature that are most relevant to the

 context of our study: telepresence and enjoyment. Tele
 presence is of interest because of the inherent nature of the
 3DVW environment that makes it unique from other
 environments. 3DVWs can facilitate a sense of presence and
 embodiment (Mennecke et al. 2011), and enjoyment is the
 hedonic outcome that can result from the experience (Sylaiou
 et al. 2010). Therefore, telepresence is fostered by the nature
 of 3DVWs, versus in the 2D environment, and is congruent
 with the IT artifact examined in this research (i.e., 2D versus
 3DVW).

 Telepresence

 Telepresence refers to the sense of being in a mediated
 environment (Held and Durlach 1992; Steuer 1992) or the
 mental process of perceiving a mediated world as non
 mediated (Lee 2004). Users who perceive a sense of tele
 presence are focused on the virtual or mediated environment
 to the extent that their stimulus field is limited to just that
 environment, while the physical environment is disregarded.

 As noted previously, "human beings can create a perceptual
 illusion of being present and highly engaged in a mediated
 environment, while they are in reality physically present in
 another place" (Suh and Lee 2005, p. 675, citing Biocca
 1997). As noted by Steuer (1992), a virtual reality or 3DVW

 environment increases the interactivity and vividness of user
 interaction as compared to a 2D environment, thus enhancing
 the user's sense of telepresence. The 3DVW environment
 offers a greater number of sensory inputs and outputs than
 does a 2D environment. Sensory inputs and outputs in
 3DVWs include movements in 3D space, haptic (i.e., sense of
 contact or touch) feedback, and sounds that simulate real
 sensations (Park et al. 2008).

 Users in a 3DVW environment are able to interact directly
 with 3D objects in the virtual space and navigate in a spatial
 environment, thus experiencing a higher level of interactivity
 and vividness. Building on Steuer's work, Coyle and Thorson
 (2001) show that progressive levels of interactivity and
 vividness are positively associated with increased feelings of
 telepresence. Considering that users of 3DVWs are not only
 experiencing embodiment in the virtual environment through

 their avatars but are also experiencing a computer world that
 more closely resembles their natural surroundings, we expect
 the users' sense of telepresence to be higher in the 3DVWs
 than in the 2D environment. Telepresence is a media-induced
 experience (Skadberg and Kimmel 2004), which in this case,
 is induced by the 3DVW environment. Csikszentmihalyi
 (1975) suggests that activities that facilitate the flow experi
 ence, such as those available in the 3DVW environment,
 allow people to focus on their actions and feel in control of
 the environment to produce this sense of immersion.
 Similarly, Klein (2003) found user control and vividness
 (such as those afforded by 3DVWs) to enhance users' sense
 of telepresence. Thus, we hypothesize the following:

 HI: The 3D virtual world environment affords a

 higher sense of telepresence than the 2D virtual
 environment.
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 Enjoyment

 Lombard and Ditton (1997) provide six conceptualizations of
 telepresence (termed more generally as presence in their
 article) and consider presence as immersion to be a psycho
 logical component where enjoyment is the outcome. The
 intensity of telepresence can differ by media form, content,
 and media users (Lee 2004). In the context of our study,
 interactive and life-like objects provide an intense illusion of
 being present in the world which the technology creates (Lee
 2004; Lombard and Ditton 1997). Such telepresence can
 trigger a sense of engagement in the virtual environment,
 which leads to enjoyment or the hedonic outcome of the flow
 experience (Chen 2006).

 Csikszentmihalyi and Csikszentmihalyi (1988) indicate that
 this enjoyment is consistent across activities. In other words,
 they argue that even though the activities that produce flow
 may vary, it is the "dynamics of the experience" that produce
 enjoyment. Csikszentmihalyi (1997) argues that "when we
 are in flow, we do not usually feel happy, because we feel
 only what is relevant to the activity... .It is only after we get
 out of flow.. .that we might indulge in feeling happy" (p. 11).

 In other words, Csikszentmihalyi (1996, 1997) emphasizes
 enjoyment as an outcome of the flow phenomenon.

 Hence, Csikszentmihalyi (1975) suggests that it is after one
 has felt the flow experience that one might say "that was
 enjoyable" (p. 43). Applying this to the context of this
 research, the relevant activity during flow is the experience of

 telepresence, and happiness or enjoyment is the hedonic
 outcome. Thus, we hypothesize the following:

 H2: Telepresence has a positive impact on enjoy
 ment.

 According to the theory of flow, the sensory richness and
 spatial components of the 3DVW environment can trigger
 higher levels of control and interest among users, which can
 give rise to a more intrinsically rewarding experience
 interacting in a 3DVW environment (Hoffman and Novak
 1996; Trevino and Webster 1992). Because 3DVWs have the
 potential to provide a greater sense of user control that can

 lead to greater exploration and discovery, users are more
 likely to achieve a higher level of enjoyment in 3DVWs
 (Ghani and Deshpande 1994; Pace 2004). Hence, we
 hypothesize the following:

 H3: The 3D virtual world environment will lead to

 a higher level of enjoyment than the 2D virtual
 environment.

 Theory of Brand Equity

 The theory of brand equity proposes that consumers prefer to

 be associated with products and services that have a strong
 brand (Allen et al. 2007, citing Keller 1993). Keller (1993)
 defines customer-based brand equity as "the differential effect

 of brand knowledge on consumer response to the marketing
 of the brand" (p. 1). He suggests that a consumer's brand
 knowledge is stored in their memory structures as an associa
 tive network. According to associative network memory
 models, knowledge is stored and linked together through
 nodes (stored information) and links (associations among the
 nodes). The stronger the associations or links among the
 nodes, the greater the opportunity of recall and identification.

 Brand equity, which is also referred to as brand knowledge
 that contributes to brand differentiation, therefore, consists of

 brand awareness (strength of node) and brand image (brand
 associations). According to Keller, brand equity can occur
 "when the consumer is aware of the brand and holds some

 favorable, strong, and unique brand associations in memory"
 (p. 17).

 Brand associations can vary by favorability, strength, and
 uniqueness (Keller 1993). These dimensions play a key role
 in determining the differential consumer response. For
 example, if brand image or association is positive and brand
 awareness is significant, consumers are more likely to respond
 based on brand choice. Brand awareness, or brand famil

 iarity, can be increased by enhancing the exposure to and
 experience with the brand.

 Brand equity is important because it refers to customers'
 perceived value of a brand beyond its functional value (Keller
 1998). As mentioned earlier, it can be conceptualized as the
 added value of a brand to a customer (Aaker 1991). Brand
 equity is, therefore, a critical factor for organizations to
 consider because of its ability to influence attitudes and
 behaviors (Allen et al. 2007; Keller 1998) and attract cus
 tomers for (repeat) visits and purchases (Mummalaneni 2005).
 In the context of 3DVWs, the rich and interactive environ
 ment can afford a more enriching experience for engaging
 customers in business activities and experiences than the
 traditional 2D environment, thus potentially enhancing
 customer-based brand equity.

 Li et al. (2002) have demonstrated that 3D advertising can
 improve one's knowledge of a product and attitude toward a
 brand. With regard to aspects that can alter consumers'
 perceptions or actions, Suh and Lee (2005) suggest that
 information that is presented in a rich and interactive format

 can improve consumer learning and persuasion, or the process
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 in which changes to one's memory or behaviors occur.
 Therefore, we expect the interactive nature of a 3DVW
 environment to facilitate consumers' learning about a brand,
 thus increasing their brand equity. Hence, we have the
 following hypothesis:

 H4: The 3D virtual world environment will lead to

 a higher level of brand equity than the 2D
 virtual environment.

 Telepresence has been shown to mediate the relationship
 between media characteristics and brand perceptions, or more
 specifically, beliefs and attitudes about a brand (Klein 2003).
 According to Lombard and Ditton's (1997) conceptualization
 of telepresence as immersion, when a state of telepresence or
 immersion is created, users can become so involved,
 absorbed, and engaged in the experience that learning is
 enhanced by the experience, which causes users to be more
 persuaded by what they learn (Kim and Biocca 1997).
 Studies have shown that when a user is highly engaged in an
 activity, increased learning and persuasion take place (Huang
 2003; Klein 2003; Lombard and Ditton 1997; Reid 2004;
 Skadberg and Kimmel 2004). In addition, telepresence pro
 vides virtual product experience to users, which enhances
 consumer learning and increases consumer knowledge about
 the brand (Kim and Biocca 1997; Li et al. 2002, 2003; Klein
 2003; Lombard and Ditton 1997; Skadberg and Kimmel
 2004). Hence, we hypothesize that telepresence has a positive
 impact on brand equity.

 H5: Telepresence has a positive impact on brand
 equity.

 Broaden-and-Build Theory of
 Positive Emotions

 Drenger et al. (2008) found that the relationship between the
 cognitive state of flow and brand image is mediated through
 positive emotions. They demonstrate that flow experience
 does not directly influence brand image but does so through
 the hedonic experience that results from flow. According to
 the broaden-and-build theory of positive emotions, experi
 encing positive emotions can enhance individual resources,
 such as cognitive resources, through a widening of behaviors
 or attention (Fredrickson 1998, 2001; Fredrickson and
 Branigan 2005). For example, when individuals experience
 joy or interest, it can prompt them to be more creative and
 exploratory, and to acquire new information which can then
 lead to greater enduring personal resources such as intel
 lectual capacities, knowledge, and cognition. Previous
 research has found that individuals experiencing positive

 emotions can experience various positive outcomes, including
 being open to information, having broader attention, and
 having more integrative thought patterns (Fredrickson and
 Branigan 2005). Hence, we hypothesize that enjoyment
 enhances consumers' learning and knowledge of the brand,
 which increases their brand equity. Thus, we hypothesize that

 enjoyment has a direct positive impact on brand equity

 H6: Enjoyment has a positive impact on brand
 equity.

 Behavioral Intention

 Previous research has found relationships between brand
 equity and intentions to engage with a brand or organization.

 For example, the theory of brand equity has previously been
 applied in the context of web-based recruitment (Allen et al.
 2007). The research findings suggest that an organization's
 image (which was considered as evaluations of an organi
 zation) is positively related to one's attitudes toward the
 organization, and indirectly related to intentions to pursue
 employment, along with one's attitude toward the web site
 and organizational information. In a service industry context,

 previous research has found customer-based brand equity
 influencing brand loyalty intentions indirectly through
 customer satisfaction (Taylor et al. 2007). As another ex
 ample, McDowell and Sutherland (2000), who applied the
 theory of brand equity in the context of television audiences,

 found higher levels of brand equity leading to increased
 viewer loyalty as well as attraction of new viewers. Therefore,

 we hypothesize that brand equity can have a positive impact
 on behavioral intention.

 H7: Brand equity has a positive impact on
 behavioral intention.

 3DVW environments are able to provide an interesting and
 pleasurable experience, or influence a user's flow experience,
 to obtain repeat visitors (Koufaris 2002). Also, users may
 have been influenced enough to extend their positive percep
 tions to visiting a real-life location. Gupta and Kim (2007)
 found in their study of customer on-line repurchases that
 factors such as pleasure and convenience influence repurchase
 intentions. Also, research findings have demonstrated that
 consumer satisfaction and number of items purchased can be
 influenced by the pleasure experienced during an on-line
 customer visit (Mummalaneni 2005). Hence, enjoyment can
 influence behavioral intention.

 H8: Enjoyment has a positive impact on behavioral
 intention.
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 As noted previously, research has demonstrated that flow can
 positively influence intentions and behaviors (see Appendix
 A). One component of flow that may contribute to the influ
 ence on intentions and behaviors is telepresence. Tele
 presence offers consumers a better quality and more involving
 virtual product experience (Klein 2003). Previous research
 has shown that virtual reality can increase purchase inten
 tions, and the findings suggest that these effects take place
 through telepresence (Suh and Lee 2005). For instance, Kim
 and Biocca (1997) demonstrate that the sense of telepresence
 offered by television increases consumers' purchase inten
 tions. Hence, we hypothesize that telepresence has a direct
 impact on behavioral intention.

 H9: Telepresence has a positive impact on
 behavioral intention.

 Research Methodology

 An experimental design was used to compare 2D versus 3D
 virtual worlds and their impact on brand equity and behavioral

 intention through telepresence and enjoyment. After a com
 prehensive review and thorough search of one of the leading
 3D virtual worlds, Second Life, we identified a branding site
 of a hospital4 that fits our research purpose. The reasons for
 choosing this site are (1) it is one of the most technologically
 advanced branding sites in Second Life, (2) branding is one
 of the main goals of the site, and (3) the hospital walkthrough
 at the site involves highly structured activities, thus ensuring
 that all subjects experienced the same script during the virtual
 tour, which enhances experimental control.

 The virtual hospital is a simulation of a real world hospital
 campus due to open in 2011. The virtual hospital provides
 visitors the opportunity to tour the facilities which provides an

 immersive experience including audio, video, and architec
 tural innovation. The tour on the site offers a series of rooms

 (i.e., patient room, procedure/operating room) to visit and
 each of these rooms allows only one avatar or subject at a
 time. Hence, we scheduled subjects individually for the
 online tour which took about 20 minutes to complete.

 We developed the 2D informational equivalent version of the
 3DVW site by capturing screen shots of the entire 3D tour as
 well as the audio clips that go along with them to produce a
 user-controlled audio slideshow. Subjects in both conditions
 followed the same script throughout the tour. In the 3D ver
 sion, subjects navigated their avatars in a 3D virtual space by
 following the standard script. In the 2D version, subjects

 4The hospital name was not disclosed for confidentiality reasons.

 navigated using two buttons: The left button, "Go back," to
 go back one screen, and the right button, "Continue tour," to
 proceed to the next screen. Both the 2D and 3D conditions
 were accompanied by the same audio clips during the tour
 and, hence, are informational equivalent.

 Research Procedures

 The research procedures, which were all conducted in a
 university computer lab, were as follows: First, the subjects
 were asked to fill out a pre-study questionnaire to capture
 their demographic information. Next, they were given a short
 training session on the virtual tour environment to which they
 were assigned. For the 2D version, we asked them to navi
 gate the virtual tour using the "Go back" and "Continue tour"
 buttons. For the 3D version, we introduced them to basic
 movements and navigation actions (e.g., clicking on objects
 with mouse) in Second Life so they knew how to walk and
 interact with objects in the environment.

 After the training session, they were asked to complete a tour
 or walkthrough of the virtual hospital and its facilities.
 During the tour, subjects' avatars wore RFID-enabled brace
 lets, which were given to them upon entering the hospital.
 The bracelets simulate the tracking of patients at the hospital
 and allow the avatars to visit appropriate areas of the hospital
 facilities. During the tour, the subjects wore headsets as they
 experienced multimedia content throughout the tour. After
 completing the tour, subjects filled out a post-study question
 naire regarding their experiences during the virtual hospital
 site visit, their perceptions of the brand equity associated with
 this hospital, and their intention to visit the real world
 hospital.

 Measurement

 The variables in our research model were captured in the post
 study questionnaire using 14 items adapted from existing
 literature (see Table 1 for the specific sources). The variables
 include telepresence, enjoyment, brand equity, and behavioral
 intention (i.e., intention to visit real world hospital). All items
 were measured using a seven-point Likert scale, with 1 being
 strongly disagree and 7 being strongly agree. They are all
 reflective. Appendix B presents all of the items for these
 variables.

 Pilot Test

 We conducted pilot tests of the 2D and 3D versions before the
 full-scale data collection. When pilot testing the 3D version,
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 Table 1. Source of Measurement for Constructs Table 1. Source of Measurement for Constructs

 Construct  Source  # of Items

 Telepresence  Kim and Biocca 1997; Klein 2003  4

 Enjoyment  Agarwal and Karahanna 2000; Koufaris 2002  4

 Brand Equity  Aaker 1996; Washburn and Plank 2002; Yoo and Donthu 2001  3

 Behavioral Intention  Jiang and Benbasat 2004; Koufaris 2002  3

 we noticed that some subjects did not follow closely the steps

 given in the instruction sheet for carrying out the tour. As
 such, we positioned virtual ushers (i.e., as avatars) at key
 points throughout the tour to provide the same set of
 instructions in the virtual environment. When a subject's
 avatar completed the required viewing and activities in each
 room of the tour, the virtual usher sent a text-based message

 in Second Life to the subject's avatar to move to the next step.

 All ushers used standard scripts to provide instructions to the

 subjects' avatars.

 The pilot test for the 2D version went smoothly. The only
 change that we made after pilot testing the 2D version was to
 make the "Continue tour" button unavailable to subjects while

 the audio clip associated with each image was playing. In this
 way, the subjects would not be able to interrupt or skip the
 audio. This provided an additional form of control that
 ensured subjects in both experimental conditions heard the
 same audio messages.

 Data Analysis

 The sample size was 445. Subjects were business under
 graduate students taking an 'Introduction to MIS' class. We
 assigned 271 subjects to the 3D version of the virtual tour and
 174 subjects to the 2D version. Demographics are presented
 in Table 2. More than 90 percent of the subjects were below
 25 years old, and 61 percent of the subjects were male.
 Although the majority of the subjects reported not having any
 virtual world experience, 43 subjects indicated that they have
 5 or more years of online 3DVW experience. These subjects
 indicated that nearly all of their 3DVW experience was in
 online role-playing games such as World of Warcraft.

 Covariance-based SEM (CB-SEM) was used for the data
 analysis because it allows us to examine theory and measures

 simultaneously(FornellandBookstein 1982). Inotherwords,
 CB-SEM is powerful in controlling for any possible con
 founding effects of measurement errors on the estimated

 relationships between latent variables. Given that we have a

 sample size of 445 and there is no serious kurtosis or
 skewness problem that falls outside the guidelines given by
 Kline (2005) for running CB-SEM, the use of CB-SEM is
 appropriate. We used Mplus (Muthen and Muthen 2007) to
 carry out the CB-SEM data analysis.

 Descriptive statistics of the variables (telepresence, enjoy
 ment, brand equity, and behavioral intention) are presented in

 Appendix C. Information on skewness, kurtosis, reliability,
 convergent and discriminant validity, as well as common
 method variance are also presented in Appendix C.

 Hypothesis Testing

 Figure 2 presents the results, and Table 3 shows the results of

 hypothesis testing. The independent variable, 2D/3D, is a
 binary variable indicating whether the subject experienced the

 2D or 3D version of the tour. The other four variables (tele

 presence, enjoyment, brand equity, and behavioral intention)
 are latent variables. In this case, behavioral intention refers

 to intention to visit the real-world hospital.

 HI (2D/3D -> Telepresence) and H3 (2D/3D -> Enjoyment)
 are supported, suggesting that the 3D virtual environment
 induces higher telepresence and enjoyment than the 2D virtual

 environment. H2 (Telepresence -> Enjoyment) is supported,
 which shows that telepresence also contributes to enjoyment.

 H4 (2D/3D -> Brand Equity) is not supported because the
 effect is in the opposite direction as that hypothesized.

 H5 (Telepresence -> Brand Equity) and H6 (Enjoyment ->
 Brand Equity) are both supported, indicating that telepresence

 and enjoyment contribute to brand equity. H7 (Brand Equity

 Behavioral Intention), H8 (Enjoyment -> Behavioral
 Intention), and H9 (Telepresence -> Behavioral Intention) are

 also supported, suggesting that brand equity, enjoyment, and

 telepresence positively influence behavioral intention.
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 Table 2. Sample Demographics Table 2. Sample Demographics

 Variable  Fequency (%)
 Gender

 Male  270 (60.7%)
 Female  174 (39.1%)
 Unknown (not provided by respondent)  1 (0.2%)

 Age
 19-25  406 (91.3%)
 26-35  30 (6.7%)
 36-45  4 (0.9%)
 Over 45  0 (0.0%)
 Unknown (not provided by respondent)  5 (1.1%)

 H4

 .151"* .289***

 ***p < .001; **p < .01; *p < .05

 Figure 2. Results of Structural Equation Modeling5 Figure 2. Results of Structural Equation Modeling5

 Table 3. Results of Hypothesis Testing Table 3. Results of Hypothesis Testing

 Hypothesis  Supported?

 H1: 2D/3D -^Telepresence  Yes

 H2: Telepresence -> Enjoyment  Yes

 H3: 2D/3D -> Enjoyment  Yes

 H4: 2D/3D -> Brand Equity  No (and in the opposite direction)

 H5: Telepresence -> Brand Equity  Yes

 H6: Enjoyment Brand Equity  Yes

 H7: Brand Equity -> Behavioral Intention  Yes

 H8: Enjoyment -> Behavioral Intention  Yes

 H9: Telepresence -> Behavioral Intention  Yes

 5The model was also analyzed with brand association (BAS) and brand awareness (BAW), separately, being substituted for brand equity (BE) and the results
 are similar to those in Figure 2. Considering BAS and BAW are two dimensions of BE that are clearly distinct from behavioral intention (INT), running these

 additional models provides evidence of BE being a distinct construct from INT. These results provide additional support that BE is distinct from INT as
 operationalized in this study.
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 Model Fit Indices

 The fit indices are acceptable. Even though the chi-square
 statistic is significant due to the large sample size, the value
 of the chi-square statistic (184) divided by the degrees of
 freedom (82) is 2.47, which is well below the value of 5 that
 some researchers use as a guideline (Kline 2005). The CFI of
 0.98 and TLI of 0.97 are both above the recommended value

 of 0.90 (Bentler 1990; Kline 2005). The RMSEA of 0.05 is
 within the strictest recommended value of 0.05, even though
 any value below 0.08 is acceptable (Browne and Cudeck
 1993). The SRMR of 0.04 is also below the recommended
 value of 0.05. Hence, based on these guidelines, our data has
 very good model fit.

 Variance Accounted

 Figure 2 also shows the variance accounted for by each
 variable (R2). Our model accounts for 5 percent of the
 variance of telepresence, which is not surprising given that the

 only antecedent to telepresence in the model is the binary
 variable, 2D/3D. The model accounts for 44 percent of the
 variance of enjoyment, 23 percent of the variance of brand
 equity, and 39 percent of the variance of behavioral intention.

 Secondary Analysis

 As shown in Figure 2 and our hypotheses, we did not
 hypothesize a path from 2D/3D to behavioral intention
 because our theoretical foundation suggests that this relation
 ship is mediated through telepresence, enjoyment, and brand
 equity. The addition of a path from 2D/3D to behavioral
 intention shows that this path is not significant (p = .545) and
 the model fit statistics remain the same (when rounded to two
 decimal places). A chi-square difference test did not show
 any difference between the two models (i.e., the base model
 and the model with this path included). Hence, the base
 model presents the best model fit for the data.

 Discussion and Conclusion

 The findings from our study suggest that the 3DVW environ

 ment induces a greater sense of telepresence and enjoyment
 than the 2D environment. Consistent with the theory of flow

 in which a sense of immersion can produce hedonic outcomes
 as well as influence learning and attitudes, we find that
 telepresence positively influences both enjoyment and brand
 equity. In addition, telepresence has a direct impact on

 behavioral intention due to the enhanced virtual experience.
 Enjoyment that is experienced with a branding site increases
 both brand equity and behavioral intention. As proposed by
 the broaden-and-build theory of positive emotions, positive
 emotions, such as enjoyment, can provide the impetus for
 learning such that it can enhance one's perception of brand
 equity. In turn, a higher perceived brand equity increases
 one's behavioral intention, which is congruous with the
 predictions of the theory of brand equity as well as previous
 brand equity research in which individuals prefer to be
 associated with strong branded services, which can influence
 intentions to use these services. Despite the strong positive
 indirect effect of the 3DVW environment on brand equity that

 is mediated by telepresence and enjoyment, we found, to our

 surprise, that the 3DVW environment has a negative direct
 effect on brand equity.

 Therefore, the findings suggest that there are two counter
 acting or opposing forces taking place when shifting a
 branding site from the 2D to the 3DVW environment. On the

 one hand, the 3DVW environment has a greater potential than

 the 2D environment to enhance brand equity through the
 sense of telepresence and enjoyment that are realized in the
 3DVW environment. On the other hand, there is a negative
 effect of the 3DVW environment on brand equity. Both sets
 of findings will be further addressed below.

 3DVWs can produce the sensation of being "there" or in a
 computer-generated world that affords a sense of immersion
 more so than the 2D environment, which is consistent with

 previous research findings (Coyle and Thorson 2001; Klein
 2003). The experience in the 3DVW environment is also
 found to be more enjoyable than in the 2D environment, both

 by inducing the sensation of being in the computer world as
 well as by the nature of the 3D environment itself. Consistent

 with our findings indicating that telepresence positively influ
 ences enjoyment, the literature also suggests that the flow
 experience created by telepresence produces the hedonic
 outcome of an enjoyable experience (Chen 2006; Csikszent
 mihalyi 1975). In addition, individuals perceive the inter
 active experience in 3DVWs as fun and interesting. This is
 consistent with Pace's (2004) findings where individuals
 found enjoyment in discovery or in this context, in exploring
 the rich and highly stimulating environment. Therefore,
 3DVW environments produce heightened levels of enjoyment
 both directly and indirectly through telepresence.

 Providing an experience that immerses one in a 3DVW and
 that is fun and enjoyable can improve an individual's percep
 tions of a brand, or brand equity. Having a sense of tele
 presence in a branding site not only enhances one's percep
 tions and knowledge about the brand, but also influences
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 brand equity through positive feelings that are generated from

 telepresence. For this study, we find that telepresence both
 directly and indirectly (i.e., through enjoyment) enhances
 brand equity.

 Brand equity can then prompt individuals to want or intend to

 use a brand, thus increasing behavioral intentions. Therefore,
 once individuals find value in a brand, they want to be
 associated with it as proposed by the theory of brand equity
 (Keller 1993). The enhanced virtual product experience
 resulting from the higher sense of telepresence in a 3DVW
 environment further enhances the effect on behavioral

 intentions. Suh and Lee (2005) found virtual reality or the 3D
 environment to increase product purchase intentions, but they
 did not test if this is a direct effect or an indirect effect

 through telepresence. In our research, we show that the posi
 tive effect on behavioral intention is mediated by tele
 presence. In other words, the increased behavioral intention
 arising from 3DVW experience over 2D experience occurs
 due to the higher telepresence (or enhanced virtual product
 experience) in the 3DVW environment. In addition, the
 enjoyment that individuals experience in the 3DVW environ
 ment can provide enticements to use those products or
 services associated with the brand, both directly and through

 brand equity. Similar to previous research findings (Koufaris
 2002; Mummalaneni 2005), individuals who encounter a
 pleasurable experience on a branding site have intentions to
 use the brand or patronize its business in the future.

 As noted above, the 3DVW environment also induces a
 negative effect on brand equity, which is contrary to our
 hypothesis. This is an interesting and unexpected finding that
 can be explained using the distraction-conflict theory. On the
 one hand, the 3DVW environment is immersive, fun, and

 interesting, which can enhance users' learning and strengthen
 the impact of their exposure to the brand. On the other hand,

 having to navigate and interact in a 3DVW site can be a
 distraction to the subjects in attending to the audio and visual
 information on the site. The latter phenomenon is explained
 by the distraction-conflict theory (Baron 1986).

 The distraction-conflict theory, as proposed by Baron (1986),

 proposes that when a person experiences conflicts between
 focusing attention on a task versus focusing attention on a
 distractor, he or she may experience cognitive load problems

 which result in attentional focusing (Muller et al. 2004).
 Attentional focusing entails an individual narrowing his or her

 attention to just a central set of cues while ignoring peripheral

 cues that may be present. If a task only requires a central set

 of cues to perform effectively, then task performance can still

 be effective. However, if a peripheral set of cues is necessary

 for task performance, then performance may be problematic.

 Although the distraction-conflict theory has been applied
 previously to explain how the copresence of others can be a
 distraction and can create attentional conflicts, Nicholson et

 al.'s (2005) work suggests that other types of distractions,
 such as the world news being played in the background while
 one tries to complete a complex task, can also inhibit
 performance.

 In the context of our study, the richness and variety of atten

 tional (e.g., audio, visual, and video) cues available in the
 3DVW environment may serve as a distractor to the subjects
 from focusing their attention on the brand information in the

 environment. This phenomenon was also noted by Steuer
 (1992) in his discussion of mitigating factors. He cited
 McLuhan (1964) who indicated that an extremely "hot" (or
 rich) medium may actually interfere with users' ability to
 carry out interactions mindfully in real-time. Steuer offered
 the same explanation as the distraction-conflict theory, noting

 that the limitations of human's cognitive information pro
 cessing capacity may serve as a bottleneck in online environ
 ments that are highly interactive (e.g., high bandwidth) and
 vivid (e.g., relating to multisensory experiences). Huang
 (2003) also noted that the complexity of a site in terms of its

 richness and multidimensional format can negatively
 influence one's attention. Individuals who were in the 3DVW

 environment may have initially experienced attentional
 conflicts by trying to explore the interactive capabilities of the

 environment itself (e.g., exploring the lobby or patient room
 in the virtual hospital might have become the subjects' central

 cue set) while trying to listen to the brand information that
 was being presented (e.g., listening to the audio message
 presented throughout the tour may have become the subjects'
 peripheral cue set) at the same time.

 Therefore, the ability to explore and perform other activities
 in the 3DVW environment may have presented an initial
 distraction to the subjects who were then unable to attend to
 central cues (e.g., information being verbally presented) to
 learn about the brand. Some of the comments provided by
 our subjects after the experiment validate the above explana
 tions. Their comments suggested that they were so interested

 in exploring the environment that they sometimes lost track of

 listening attentively to the audio presentation or attending to

 the video presentation that accompanied the audio presen
 tation. The distraction-conflict theory that has been observed

 in 3DVWs poses a paradox for businesses looking into imple
 menting branding sites on 3DVWs. The challenge is in
 minimizing the distractors and in maximizing the telepresence

 and enjoyment components of the user experience to yield an

 overall positive outcome to brand equity.
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 Limitations and Future Research

 There are a number of limitations in this research. First,
 undergraduate college students participated in this study.
 Hence, caution is needed in generalizing the findings from
 this study to other populations. Second, most of the students
 did not have much experience with 3DVWs. We ran the data
 analysis both with and without the subjects with experience
 in virtual worlds and found the results to be consistent. We

 acknowledge, however, that due to the limited virtual world
 experience of the majority of the subjects, our results may not

 be generalizable to users who are familiar and experienced
 with virtual worlds. Future research may compare the effects

 of 2D versus 3D virtual world environments with experienced
 users. In other words, individuals with various levels of
 technology skills will need further exploration. Third, this
 research study was conducted in only one virtual world
 environment (i.e., Second Life) with a specific branding site
 that pertained to a hospital brand. Further research is needed
 to determine the applicability of our findings to other types of

 services and products, as well as in other 3DVW
 environments.

 This research opens up other questions for investigation.
 First, considering the flexibility of new modes of advertising
 and the potential reach to customers, Barnes (2007) indicates
 that advertising in virtual worlds, such as Second Life, needs

 further scrutiny to understand the impact on purchasing inten

 tions. Issues such as security, privacy, trust, and the value of
 virtual currency also need to be studied if consumers are
 interested in doing commerce within a 3DVW. Second,
 future research can extend our model by looking at other
 factors such as specific aspects of affordances in the environ
 ment (e.g., use of haptic feedback, use of text versus audio),
 media characteristics (e.g., color, interactivity, vividness), and

 usability issues (e.g., mechanisms to improve user inter
 actions) to further enhance brand equity through telepresence
 and enjoyment, and minimize the distracting effect or factors.

 Implications

 Opportunities to generate sales leads, market through
 increased brand equity, and manage customer relationships
 abound in 3DVWs. The immersive 3DVW environment

 provides businesses with the opportunity and ability to
 interact with customers at a more personal level.

 Our findings demonstrate that enhancing brand equity and
 behavioral intentions is possible in the 3DVW environment if
 a sense of telepresence and the resulting hedonic outcome
 (enjoyment) are realized. In fact, through the dynamics of

 these factors, the 3DVW environment is potentially more
 conducive than a 2D environment in enhancing brand equity
 and behavioral intentions. Therefore, to specifically answer
 our research questions, 3DVWs are more capable of engaging
 customers and providing self-rewarding experiences to
 potential customers in comparison to 2D environments. Also,
 the experiences associated with 3DVWs (i.e., telepresence
 and enjoyment) are able to enhance customers' perceptions of
 brand equity, as well as their intentions to use the associated
 products or services.

 Therefore, businesses interested in improving customers'
 perceptions of brand equity and behavioral intentions can
 consider the use of 3DVWs. However, they need to be care
 ful with their site design and their use of affordances to create

 an immersive, interactive, and pleasurable experience without
 creating cognitive overload and distractions to brand infor
 mation. This is especially so in the initial stage of exploring
 the site. When individuals visit the site for the first time, they

 may be more focused on exploring the site rather than reading

 posted material or attending to multimedia clips on the site.
 Hence, from the design perspective, it is important to integrate

 brand information with the site exploration and discovery
 process. It would also be helpful to keep the 3D branding
 sites as simple and straightforward as possible to minimize
 unnecessary distractions while presenting brand information
 in increasing levels of granularity in an activity-based format

 to sustain the interests of customers and to avoid cognitive
 overload. Having a clear goal or reward structure could also
 help to sustain the interests of customers in exploring the
 branding site.

 Tractinsky and Rao (2001) suggest that social factors of
 online shopping are important to satisfy customers' social and

 psychological needs. Businesses need to strengthen the
 community building roles of communication, collaboration,
 and cooperation to succeed in virtual worlds (Fetscherin and
 Lattemann 2008). With the ability to create a space for inter
 acting with others and to produce more aesthetically
 appealing products and environments to explore, 3DVWs can
 present a more inviting appeal to existing and potential
 customers.

 Our research is one of the first to extend the theories of flow,

 telepresence, positive emotions, and brand equity to the
 3DVW context. We combine four theoretical bases in this

 research to examine the joint effects and interactions between

 telepresence (a key aspect of flow), positive emotions, and
 brand equity. All theories hold well in this research. The
 relationships and interactions between these theories are very
 high (which is evident from the number of links that cross

 between the constructs in these theories). Hence, when
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 combined, these theories present a more complete picture and
 encompassing phenomenon to explain brand equity and
 behavioral intentions.

 Although Csikszentmihalyi does not address telepresence
 directly, several researchers (e.g., Chen et al. 2000; Hoffman
 and Novak 1996; Novak et al. 2000; Shin 2006; Skadberg and
 Kimmel 2004) have examined telepresence in the context of
 flow. As evident from our results, telepresence is a very
 important construct in the 3DVW context. For subjects who
 experienced telepresence, they also attained a higher level of
 enjoyment from the online experience.

 From a theoretical perspective, it is essential to include
 telepresence when studying 3D virtual environments (Chen et
 al. 2000; Klein 2003; Skadberg and Kimmel 2004; Steuer
 1992). We have established the importance of examining
 enjoyment as a hedonic outcome of telepresence and studying
 the effect of telepresence and enjoyment on business-related
 outcomes, which are brand equity and behavioral intention in
 this study. Specifically, we want to highlight the importance
 of including mediating factors such as telepresence and
 enjoyment to fully understand the impact of 2D and 3D
 environments. For example, our study identifies both positive
 and negative effects of 2D versus 3D virtual world environ
 ments on brand equity. The positive effect of 3DVWs takes
 place through telepresence and enjoyment, while the negative
 effect takes place because of the split attention experienced by

 users when dealing with a rich and interactive medium.
 Hence, both the flow theory and the distraction-conflict
 theory come into action at the same time. This presents
 cautions that need to be taken and a potential paradox to
 organizations in their design and implementation of 3DVW
 sites. We propose that there is a need to balance both the
 telepresence/enjoyment components and the distraction
 effects that may result (due to the limited cognitive resources

 or information processing capacities of users).

 In conclusion, 3DVW environments not only provide new
 opportunities to engage users in telepresence experiences and
 to enhance brand equity, but also present unique aspects for

 future research and practical considerations. Our research
 study uses the theories of flow, telepresence, positive emo
 tions, and brand equity to assess the differences in user
 experiences and perceptions in 2D and 3D virtual world
 environments. Organizations will benefit from this research

 by developing their 3DVW sites and the activities within
 these sites around these factors in order to engage visitors in

 a sense of telepresence and provide enjoyable experiences,
 while avoiding the overwhelming effects of media richness
 due to limitations in human information processing capacity.

 Future research will also benefit from the theoretical

 framework in this research to understand the telepresence
 phenomenon in 3DVW environments and its effects on
 hedonic experiences as well as consumer perceptions and
 (intended) behaviors. Overall, 3DVW environments present
 new customer touch points that may prove to be one of the
 most engaging. Hence, such 3DVW environments provide
 significant potential to enhance perceived brand equity and
 appeal in the minds of customers.
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