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ABSTRACT 
 

The rapid developments of Social Network Services (SNS) and mobile technology have offered opportunities to re-
visit seminal theories of technology use in today’s socio-technical environment. Mobile technology based SNS 
provides various service channels that are highly correlated with their respective service contexts, in which cultural 
influences are omnipresent. Investigating use intention in a cross-cultural mobile SNS study implies new theoretical 
discoveries and managerial practices. This research in progress (RIP) paper suggests that important distinctions exist 
between U.S. and Chinese SNS subscribers in terms of SNS use and perceptions. Taking the perspective of SNS 
users, we strive to explore the effects of cultural factors (e.g., collectivism vs. individualism) on trust formulation, 
degree of social awareness, and privacy concern. We examine the antecedents and consequences of legacy 
constructs (e.g., technology acceptance and social capital) in SNS. This paper describes the research design to test 
the research hypotheses. A triangulation methodology (i.e., qualitative and quantitative methods) is desired and 
proposed in the design. A discussion of research implications and business practices is also included in this RIP 
paper. 

KEYWORDS: Mobile Social Network Service (SNS), Cross-cultural, Social Computing, U.S., China. 

INTRODUCTION 
 

Research is necessary for the information systems (IS) discipline to respond to these emerging trends in today’s 
socio-technical environment (Lyytinen and King, 2004). In the past years, studies in SNS have been focusing on the 
idiosyncrasies of the SNS artifact. For example, Kim et al. (2010) categorized eight properties of SNS; Thelwall 
(2009) classified the functions of SNS into Socializing, Networking, and Navigation. Nevertheless, many have 
argued that there is a lack of systematic examination of SNS usage prediction and social interactions (Ji et al., 2010; 
Hargittai, 2007). Hence, there is a pressing need to further scientifically investigate such artifacts in order to fill the 
voids. Using SNS, particularly mobile SNS where information can be diffusively transmitted and shared, people are 
merging their professional and personal activities, thus blurring the borders among their social contexts (Beck and 
Wade, 2006). This social-technological phenomenon has become more evident due to the increasingly robust data 
network capacity and the ubiquity of telecommunications. At present, research in mobile SNS or SNS in general is 
still in its nascent stages. Drawing on a synthesis of theories related to social exchange, social capital, trust, culture, 
and technology acceptance, this article is possibly one of the early attempts allocating effort to advancing this line of 
research. 

In essence, mobile SNS provides numerous service channels to facilitate social network interactions. These channels 
are highly correlated with their respective service contexts. While there are many factors to consider, culture has 
been crucial for context-oriented studies in both IS and sociology fields. For instance, the global nature of the 
Internet “raises questions about the robustness of trust effects across cultures” (Jarvenpaa et al., 1999). In an effort 
to contribute to both theory and practice, we presuppose that investigating the combination of privacy and trust 
effects in a cross-cultural study may lead to important theoretical discoveries and meaningful managerial 
implications. The significance of trust vis-à-vis privacy stems from the fact that many service providers initially 
focused on justifying the return on investment while issues such as privacy protection did not draw the same level of 
attention. Sequentially, the maturation of SNS mirrors that providers must now adapt measures to minimize the 
negative impacts such as reduced customer trust caused by sensitive data leakage and theft. In addition, the IS 
literature in technology acceptance has suggested that significant cross-cultural differences exist in the process of 
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behavioral intention formulation (Gefen and Straub, 1997). However, we must be cautious when operationalizing 
cultural constructs (e.g. Hofstede 1994) as Srite and Karanhanna (2007) pointed out: “The implication is that 
individuals may identify with national culture to varying degrees. As such, it is inappropriate to assume that one can 
validly use ecological correlations to substitute for individual correlations”. Therefore, we investigate the interaction 
between culture and personality using personality tests at the individual level of analysis. Such approach has been 
adopted in various IS studies (Straub et al, 2002; McCoy et al, 2005). In a context where individualism may have a 
greater role than altruism, an individualism-centered context involves social engagement in more distinctive ways 
from one that is collectivism-oriented (Parameswaran and Whinston, 2007). As such, an empirical study is 
warranted to employ established theoretical developments of technology diffusion to understand how people with 
different cultural heritages adopt innovative information and communication technology (ICT) service in a new 
research context. 

Departing from the studies on wired social networking, this study aims to empirically test established theoretical 
models of IS acceptance, trust, social and cultural research in the wireless SNS context. Both qualitative and 
quantitative methods are needed in order to present a comprehensive analysis of mobile SNS perception and use in 
different cultural settings. In addition, the study attempts to discover critical differences within the process of trust 
formulation between American and Chinese mobile SNS users. Unlike many other IS acceptance studies that we 
have witnessed, our study attempts to incorporate the effect of the social environment on behavioral intention. Srite 
and Karanhanna (2006) suggest that individuals learn about behavior through the observation of their socio-cultural 
surroundings. Therefore, it is mandatory in our study to situate cultural difference variables amongst technology 
acceptance domain as moderating factors. 

OVERVIEW OF SNS & SNS MARKET 

 
There has been a virtual explosion of smartphone services over the past few years. A smartphone provides mobile 
access to phone, email, organizer, and web browsing (i.e., accessing social networking site). It is undeniably one of 
the more popular inventions that have become available to this generation. In addition to time-saving applications, a 
smartphone is a very convenient device, as it provides more accessibility to almost anyone, anytime, and anything. 
Mobile SNS refers to the relationship building and maintaining service that establishes web-based interpersonal 
networks through a bevy of software and networking applications, as its main focus is to manage and aggregate 
relation-oriented knowledge and information. In some discussion contexts, mobile SNS can be considered as the 
“new applications and services that facilitate collective action and social interaction online with rich exchange of 
multimedia information and evolution of aggregate knowledge” (Parameswaran and Whinston, 2007). Soh and Tan 
(2008) argued that the demand for mobile applications is fueled by three main factors, “1) Increasing mobile device 
penetration rates in global range; 2) The ability of mobile devices to deliver quality video and audio continues to 
improve significantly, making such devices suitable for mobile socialization; 3) The improving ability of wireless 
networks to handle broadband transmission, allowing users of mobile devices to download larger and more 
compelling digital content.” 

In fact, SNS websites made regular debuts in early 1990s. Drawing upon the six degrees of separation theory, 
Sixdegrees.com was released in 1997 and focused on developing indirect interpersonal relationships. Then 5460.net, 
a China-based website for school alumni, was established in 1998 to tie former classmates and organize cross-school 
activities. Many other similar web services emerged, but few survived. Sixdegrees.com’s founder claimed that the 
website failed because it was “simply ahead of its time” (Boyd and Ellison, 2007). In fact, most of the features 
provided by Sixdegrees.com became essential ingredients for the later immense success of MySpace, which 
encourages members to customize their profiles through which they can create and share personal information to 
socialize online. 

Mobile SNS has grown dramatically, largely due to the way it facilitates the formation of social networks. Its 
pervasive access to streaming data, along with its increasingly loose and open structure, allows users to extend their 
personal networks faster and easier in mobile SNS than in other types of virtual communities. For instance, weblogs 
and forums attract participants by offering commonly interesting topics such as politics, sports, computer role-
playing games and religion. Mobile SNS constructs its relationship infrastructure by concentrating on individual 
nodes of social network, in which various dimensions (e.g., location, company, school, interest, etc.) can be used to 
build and manage social connections. Such differences can be depicted in Figure 1, where the left image (Mobile 
SNS) represents the individuals participating in online activities that occur on the basis of each node. Other types of 
virtual communities (e.g. online discussion forums and online games), however, build the interpersonal connections 
on the basis of commonly shared interests including politics, technology, and gaming experience. 
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Figure 1.  Mobile SNS vs. Other Virtual Communities 

The growth of mobile SNS has not been overlooked by venture capitalists. Indeed, the advent of Web 2.0 seems to 
have introduced a wave of fierce competition over financial resources and creative business ideas that have not been 
seen since the dot-com boom of the late 1990s. SNS, one of the so-called Web 2.0 pitches, achieved several record-
breaking business acquisitions. Figure 2 presents a timeline for a comprehensive list of SNS initiators. A main 
explanation for the first movers’ failures (e.g., SixDegrees.com closed in year 2000) is attributed to the weak 
readiness of Internet users who might not be mentally prepared for moving their personal social networks to a 
somewhat immature platform. On the other hand, once a critical mass was reached in user base that were using SNS 
in general, the late adopters joined in great numbers leading to SNS prosperity.  

 

 

 

 

 

 

 

 

 

Despite the growth of mobile SNS, an imminent challenge for SNS vendors is revenue generation. Charging users a 
service fee is not feasible because, at least in the current stage, the opportunity cost attached to SNS subscription is 
fairly low for customers. Hence, advertising seems to be the only option that can sustain profits. Since advertisers 
will not invest on sites with low traffic volume, SNS offers a valuable solution by providing contextual advertising 
or “targeted-ad” and selling premium services to users including large data storage and more administrative rights. 
In this regard, both Facebook and MySpace have excelled in accumulating the critical mass required to generate 
significant advertisement incomes. Using member profiles and behavior tracking, the embedded website program 
can select the most appropriate product or service to promote according to user’s preferences. According to 
eMarketer.com (2007), the global revenue from advertising is projected to grow from approximately $445 million in 
2006 to over $3.6 billion by 2012.  

There are several commonly adopted revenue channels available in the SNS market. Strategies for targeting these 
channels vary significantly from business to business and from country to country. Tencent Company, a Chinese 
Internet firm, has a regular customer base of over 300 million people using the social networking service named QQ. 
The company generates 63.6% of its annual revenue from the mobile value-added services, followed by online 

 

 

Modified from Boyd, D. M., and Ellison, N. B. 2008. "Social network sites: Definition, history, and 
scholarship," Journal of Computer-Mediated Communication (13:1), pp. 210-230. 

Figure 2.  The Timeline for SNS Website Debut 
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games and digital avatar accessories sales. For U.S.-based SNS MySpace, advertisement contributes close to 100% 
of business income as the company does not impose charges on users. Meanwhile, commercial revenue in Tencent 
accounts for less than 5%. Table 1 compares the revenue channels used by major SNS business in U.S. and China. 

 
Revenue Channel 

 
Advertising Online 

Gaming 
Mobile 
Service 

 

Multi-Media 
 

Online 
Commerce 

Premium 
Membership 

Brand 
Marketing 

Others 

Baidu Space* 
●●●   ● ●   

Search engine 
customized for outsider 

websites. 

Bebo 
●●● ● ● ●●    TV Networks 

Cyworld.cn* 
●●● ●● ●● ●●● ● ● ● 

Entertainment Industry 

Facebook 
●●●  ● ●● ●   Widget innovation 

Hi5 
●●●   ●●     

MySpace 
●●●  ● ●● ●   Widget innovation 

MySpa e.cn* 
●●●  ● ●● ●    

Orkut 
●●●    ●   Popular in Brazil and 

India 

QQ.com* 
● ●● ●●●  ● ●● ●● Also sells QQ brand 

products 

Xiaonei.com* 
●● ●● ●  ●● ● ● 

Student Organizations 

Yahoo! 360 
●●●   ● ●    

 
*China-based SNS vendor 
Legend: The number of ● (three is the highest) indicates the level of reliance. 

Table 1.  Revenue Sources for Major SNS Websites 

THEORY DEVELOPMENT AND RESEARCH MODEL 

Cultural Comparison 

Hofstede (1983) defines culture as “the collective programming of the mind which distinguishes the members of one 
group from another.” Cultural factors are important because they affect users’ interpretations of behavioral and 
social activities associated with technology development and utilization (Doney et al., 1998). Indeed, significant 
cultural differences have been identified in the process of technology acceptance (Gefen and Straub, 1997; Srite and 
karanhanna, 2007). Hofstede’s model of cultural dimensions is thus appropriate for our study of the SNS context 
because it facilitates the study of the relationship between cognitive trust and its underlying behavioral assumptions 
(Doney et al., 1998). Accordingly, U.S. and Chinese cultural factors used within this research are treated as 
moderating factors to illustrate their unique influential effects on important constructs such as privacy and trust. 

We have selected the following dimensions in our research: power distance, individualism/collectivism, and 
long/short term orientation. These dimensions focus on the representation of the society in general rather than 
individuals, which may demonstrate contradicting characteristics. A Chinese user who adheres to big power distance 
social order might entirely embrace individualism. A U.S. citizen can be very individualistic yet respect others to 
maintain a social harmony. 

A salient characteristic of multi-cultural research is its comparative nature (Straub et al., 2002). The major 
challenge, however, lies in three methodological limitations: theoretical consideration, subjectivity of researcher, 
and operationalization of research (Karahanna et al., 2002). The following sections address hypotheses and their 
theoretical support, whereas the Research Design section will address the latter two aspects. 

To sum up, it is necessary to investigate how cultural dimensions moderate the influences towards reputation (social 
exchange theory), network centrality (social capital theory) and social awareness (privacy antecedent). The 
aforementioned respective theoretical hypotheses H1, H2, and H9 are further discussed in the following sections.  
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Social Exchange Theory 

Social science suggests that the social dynamics of community life promote the social instincts for participation in a 
social setting (Gefen and Ridings, 2002; Hall, 2003; Lee and Kim, 1999; Parameswaran and Whinston, 2007). 
Collective action theories provide an important underpinning to explain such participation in an SNS context and to 
formulate relevant research questions. It is also important to note that the interactive dynamics of online 
communities contain distinctive factors from those of long studied social communities. Hence, the new intellectual 
inputs are desired to fill the knowledge voids.  

Blau (1964) formalized social exchange theory positing that individuals engage in social interaction because they 
expect to receive some type of reward by which form is not necessarily confined to monetary value. For example, 
emotional rewards include approval, status, and respect. Wasko et al. (2005) further explain that “one potential way 
an individual can benefit from active participation is an increased perception that participation enhances his or her 
personal reputation in the network.” Reputation is an important asset that an individual can leverage to achieve and 
maintain desirable status within a collective environment (Jones et al., 1997). A consistent finding between virtual 
interaction and social exchange theory is that building reputation is a strong motivation for active participation 
(Donath, 1999). When virtual teams collaborate within an organizational setting, the chance to improve one's 
reputation provides an important motivation for offering useful advice to others (Constant et al., 1996). Although in 
many situations reputation leads to direct financial returns, there is evidence indicating reputation possesses unique 
dimensions that constitute a parallel construct along with economic motivation. In individualistic cultures, social 
behavior is primarily guided by personal goals, while in collectivistic cultures the goals of the collective have the 
dominant influence in shaping behavior (Hofstede 1983). As a result, personal preference gives in to social 
recognition in collectivistic society and reputation, or the value of reputation, is perceived differently in 
individualistic and collectivistic environments. It is then hypothesized that: 
 
H1: The relationship between perceived reputation enhancement and use intention of mobile SNS is more positive in 
collectivism-oriented cultures than in individualism-oriented cultures.  

Social Capital Theory 

Social capital refers to “resources embedded in a social structure that are accessed and/or mobilized in purposive 
action” (Lin, 2001). Differences exist among the perceptions of what represents the social capital concept. Some 
researchers focus on the benefit created and accumulated in a collective setting. Others use the individual to 
conceptualize social capital. We believe that in our specific research it is more appropriate to think of social capital 
as existing among the networked social relationships between social nodes, and that “just as physical and human 
capital facilitate productive activity, social capital does as well” (Coleman, 1988). Such a view of social capital fully 
embraces relationship management philosophy and uses it to guide activities that aim to create and accumulate 
benefits, which could be social, psychological, emotional and economical (Lin et al., 2005). 

Nahapiet and Ghoshal (1988) posit that “the combination and exchange of information and knowledge would be 
facilitated when the following criteria are met: individuals are motivated to engage in such activity; there are 
structural connections between individuals; individuals have the cognitive capability to understand and apply the 
information/knowledge; and interpersonal relationships have strong and positive characteristics.” Burt (1992) and 
Putnam (1995) argue that structural capital is a strong predictor for collective activities, which are evidenced by 
Krackhardt (1992) who pointed out that collective action, is relatively easy to achieve when networks are dense and 
have strong direct ties between members. Other evidence can be seen in the large investments SNS vendors make in 
media and features that nurture the structural capital created through the online social interactions between SNS 
users. 

Prior research suggests that centrality can be an effective measure of structural capital. Centrality is a dependent 
variable of how many social ties can be created by one individual. The more ties one can have, the stronger 
centrality that person possesses. In SNS, such measurement can be reflected by social node’s number of friend lists, 
social ranking in the network, how many posts and responses generated on regular basis, and value-added service 
subscription. As discussed earlier, individualistic culture is more concerned about personal opinions of others than 
collectivistic culture. Does such distinction reflect consistently given the existence of centrality? Or if there are 
many strong social ties, do they predict strong collective activities (e.g SNS use) with/without the influence of 
individualism/collectivism? Following the notion suggested by Burt (1992) and Putnam (1995), We therefore posit 
that: 
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H2: The relationship between network centrality and use intention of mobile SNS is more positive in collectivism-
oriented cultures than in individualism-oriented cultures. 

Technology Acceptance 

This section reviews previous studies that were selected in terms of topic, recency, and relevancy. Due to the large 
amount of papers written on technology acceptance, we have focused on theoretical developments of e-commerce 
use. The reason why we chose e-commerce is that research in SNS use and adoption is scarce in present MIS 
research. In addition, SNS and e-commerce share important attributes of intertwined human and technological 
dynamics, including usefulness, ease of use, and trust issues. The objective of reviewing this research is twofold: 
first, to assess the current state of knowledge regarding user adoption behaviors; and second, to identify latent 
constructs that serve as antecedents to people’s use intention of subscribing to SNS.  

There are many seminal constructs identified in the review of e-commerce research. We focus on four: performance 
expectancy (PE), effort expectancy (EE), trust, and privacy. PE is defined as “the degree to which an individual 
believes that using the systems will help him or her to attain gains in job performance” (Venkatesh et al., 2003: 447). 
The PE construct is widely considered to be one of the strongest predictors of use intention. EE is defined as “the 
degree of ease associated with the use of the system” (Venkatesh et al., 2003: 450). PE and EE are strictly divergent 
and uniquely represent their own dimensions. A key difference between PE and EE is that the effort-oriented 
constructs are speculated to be significant in the early stage of absorbing new technology or process, and later 
become overshadowed by instrumentality concerns (Davis et al., 1989; Szajna, 1996; Venkatesh, 1999). Therefore, 
it is hypothesized in such SNS research context that: 

H3: User performance expectancy of mobile SNS is positively related to use intention. 
H4: User effort expectancy of mobile SNS is positively related to use intention.  

Trust and Privacy 

In the milieu of e-vending, trust can be defined as “the subjective probability with which consumers believe that 
their information is kept private and safe in e-transactions” (Hosmer 1995; Zucker 1986; Mayer et al., 1995). Gefen 
et al. (2003b) emphasize that “trust is a central aspect in many economic transactions because of a deep-seated 
human need to understand the social surroundings; that is, to identify what, when, why, and how others behave.” 
Previous research has established that online purchasing intention is a function of performance expectancy, effort 
expectancy and trust. Drawing upon validated theoretical inferences in e-commerce trust research, this section looks 
further into the process of trust perception development and extends these understandings to a new research context 
– mobile SNS. 

McKnight et al. (1998) have identified a comprehensive set of trust antecedents such as familiarity, which is a 
knowledge-based antecedent of trust. Familiarity refers to experience with the what, who, how, and when of what is 
happening (Gefen et al., 2003a). Luhmann (1979) suggests that “familiarity builds trust because it creates an 
appropriate context to interpret the behavior of the trusted party.” In SNS, a participant’s familiarity reflects his/her 
knowledge regarding how the website operates and what procedures are involved within the service. Luhmann’s 
argument has been investigated in e-commerce context through a series of empirical tests. Results indicate that 
familiarity with e-vendor per se does not significantly increase trust when other antecedents are involved. 
Familiarity does, however, increase the model’s effort expectancy, which in turn fully mediates the relationship 
between familiarity and intention. This research intends to extend the experiment to a still untouched area of online 
social networking adoption: 

H5: Familiarity with a mobile SNS website is positively related to the effort expectancy of that SNS provider. 
H6: Trust is positively related to performance expectancy. 

SNS offers a very distinctive electronic platform compared with e-commerce. SNS cannot prevail, at least in a 
sustainable manner, without the user’s belief in service providers who promise not to exploit private information for 
unauthorized or inappropriate purposes. With such notion in mind, this study hypothesizes that: 

H7: User trust is positively related to use intention. 
H8: User perception of privacy is positively related to that user’s trust in a mobile SNS use. 

With regard to privacy antecedents, Dinev and Hart (2005) suggest that social awareness is related to user’s privacy 
concerns. Social awareness refers to public interest and passive involvement in social issues that drive regulatory 
changes intended to address a social entity’s concerns. These social entities value privacy as an expression of 
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personal dignity that is honored as an important individual right (Cohen, 2000). It is argued that high level of social 
awareness will lead to close adherence of Internet privacy rules and strong sensitivity toward consequences of 
compromised privacy protection. Bontempo and Rivero (1990) argued that individualists' behavior is more closely 
linked to attitudes and collectivists’ behavior is more closely linked to norms. As such, norms, as socially developed 
code of conducts that are highly subject to social awareness, outweigh personal perception of values in collectivistic 
setting. We hence posited that moderating effect of cultural factors exists when social awareness leads to perceived 
importance of SNS privacy. Following this notion, it is hypothesized that: 
 
H9: The relationship between social awareness and mobile SNS privacy concerns is more positive in collectivism-
oriented cultures than in individualism-oriented cultures. 

RESEARCH MODEL & DESIGN 

Figure 3 depicts our proposed research model. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2 depicts the steps in our research design including phases of analysis (i.e., scope definition, instrument 
development, pilot sample testing and refinement, student sample testing and refinement, and sample testing) that 
are essential to warrant rigorous research. We plan to conduct focus group interviews and collect 300 samples in the 
U.S. and China each for pre-test in the first half of 2011. Based on the initial analysis report, this study will further 
collect larger scale of respondents, ideally effective 1,000 subjects all together. Although most of the instruments for 
quantitative analysis will be drawn from the literature, pretest and pilot study will be conducted to ensure the 
reliability and validity of the measures. Partial Lease Square (PLS), a Structural Equation Modeling (SEM) tool, will 
be employed to analyze the data and test the proposed hypotheses. More descriptions regarding procedures, 
contents, and statistical indices suggested in this study are presented in Table 2.  

EXPECTED RESEARCH FINDINGS AND PRESENTATION 

We hope that the empirical data will find support for the proposed research model and the hypotheses. We expect 
that significant cultural differences will be found in U.S. and Chinese mobile SNS user populations. In turn, we 
expect that those differences will produce significant results in our statistical analyses and support our hypotheses. It 
is argued in this study that the U.S. mobile SNS users generate perceptions of privacy through social awareness 
differently than the Chinese counterparts. Also, we expect that the reputation will impact the use intention 
differently in the U.S. than China. Hence, we intend to collect data, perform statistical analyses, and write-up our 
results in time for AMCIS 2011. It is hoped that preliminary data analysis is to be presented at the conference. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3.  Proposed Research Model  



                 Mobile SNS Cross-Cultural: U.S. vs. China 

    

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CONCLUSION 

Although social science has developed longitudinal research in explaining the dynamics of community life that 
promote the social factors resulting participation in social settings (Parameswaran and Whinston, 2007), there has 
been a lack of investigations of the social activities in cross-cultural and virtual undertakings. For scholars, the 
theoretical developments of user perceptions of mobile SNS provide them with a valuable lens through which new 
phenomena associated with such innovative services can be studied. For practitioners, especially SNS vendors, this 
study renders important business implications of pinpointing critical caveats (e.g., cultural difference in formulating 
privacy perception) that may contribute to sustainable customer acquiring and maintaining efforts. Another practical 
interest sheds light on globalization of SNS business (e.g., MySpace China) as such strategy incorporates regional 
and national segments that can be culturally unique. It has been witnessed that in China, Japan, and South Korea, 
local followers of MySpace and Facebook are outperforming the first movers in such key aspects as the number of 
unique visitors and registered members. The findings of this study can be further applied or extended to these areas: 
1) Ergonomics issue: mobile SNS-oriented devices such as smartphones are designed for specific market segments 
(e.g., Android-based Motorola Devour); 2) Backbone technologies continue to develop for robust multimedia 
streaming data (e.g., mobile WiMax from Sprint and LTE from AT&T and Verizon); 3) Social concerns of mobile 
SNS applications begin to emerge: distraction in classrooms, negligent driving, and privacy breaches. 

 
 
 
 
 
 
 
 
 
 

Table 2.  Research Design  
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