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INTRODUCTION

The diverse ways in which people modify and appropriate material possessions into local contexts of everyday life in and across cultures around the world has been a fundamental area of inquiry in the social sciences and humanities. As interactive technologies have increasingly become woven into the fabric of everyday life, these practices have expanded to include an array of new systems and services. One result of this shift is people around the world are amassing larger and more diverse collections of digital possessions. These things include digital artifacts that are increasingly becoming immaterial (e.g., books, music, photos, and tickets) and things that never had a lasting material form (e.g., electronic message archives, social networking profiles, game avatar and metadata traces logged during interactions with various systems). The convergence of social and Cloud computing services, paired with the growing presence of networked devices has created new opportunities for people to carry, access, create and curate their digital possessions across virtually any everyday environments in the world. 
In the past few years, the factors and practices shaping people’s relationships with their digital things has become a focus for HCI research. [e.g., Kirk & Sellen; Kaye et al.; Odom et al.; etc.]. This nascent and growing body of work has produced worthwhile contributions aimed at better supporting people’s values, practices and desires surrounding their digital stuff. However, to date digital possessions remain difficult to characterize. Part of this complexity owes to the fact that digital possessions are mostly formless, placeless, reproducible and potentially ever-changing. These kinds of qualities can make it difficult to obtain a sense for what digital possessions are and what it could, or should, be in the future. Additionally, relatively little is known about how people construct value with their digital possessions as they are used, appropriated and incorporated into everyday life; virtually no research has explored these issues outside of the United States and United Kingdom. 
Nonetheless, in our contemporary world, transnational processes such as the formation of international technology corporations and the movements of people and ideas across nations increasingly shape local contexts of technology use and design [Lindtner et al. 2012]. As form givers of technical systems, HCI researchers and practitioners have a responsibility to ensure interactive systems and services designed for the global marketplace support cultural practices and values of the local contexts they are incorporated into. The lack of research investigating how people in and across cultures construct value with their digital possessions raises significant questions for the HCI community. As people continue to accrue larger and more diverse collections of digital possessions worldwide, to what extent are people’s emergent value construction activities similar and different across cultural and geographic settings? Where do complications and value tensions emerge? And, how is the interaction between global services and local practices shaping how people use and relate to their digital things?
Our goal is to advance this emerging area of HCI research through a cross-cultural study of people’s value construction activities (and emergent complications) with their digital possessions. We want to highlight major areas for future research and practice in the HCI community to support value construction activities with digital possessions on both global and local scales. We conducted in-home interviews with a total of 48 participants aged 25-35 at sites in South Korea, Spain and the United States. We selected participants in this age range as they are in early adulthood and engaged in exploring who they want to become. This process is heavily associated with the curation and display of cherished possessions to explore evolving personal and professional values and aspirations. Through this process they construct value with their things; mentally reassigning an individualized sense of worth as they possess, repeatedly use and, in some cases, dispossess things over time. Additionally, this group has experienced the rise of digital technologies and services over their lifetime; growing up when they had little or none, to our contemporary world in which they tend to be adopters of new technologies. Against this backdrop, we want to understand how digital possessions are incorporated into peoples’ everyday lives in these various local cultural settings, and where emergent similarities and differences exist. 
Fieldwork findings revealed that young adults (i) drew on their digital possessions as valued resources for exploring their life aspirations; however, the social appropriateness around these practices varied significantly across countries; (ii) found value in creating hybrid archives of related physical and digital possessions despite encountering several kinds of complications; (iii) drew on metadata as a valued resource in constructing life experience-oriented archives of cherished digital possessions; and (iv) fragmentation of digital possessions across Cloud-computing services complicated the construction of holistic life-story archives. Through the presentation and interpretation of these findings, this research takes another step toward better understanding people’s value construction activities with their digital possessions. Specifically, this paper makes two contributions. First, it provides one of the first cross-cultural comparative studies exploring young adults value construction practices with their digital things across three countries. In this, it expands the designerly perspective of digital possessions as a resource for people’s value construction activities by providing a breath of new insights through cross-cultural case examples. Second, it details and extends new research and design opportunities for the HCI community around value construction with immaterial things. We also highlight several concerns to help frame emerging work in this area as we critical consider implications on both local and global scales. 
Goal: make things; gain new insights on what people are doing on a more global perspective. **Develop a ‘good enough’ understanding to design things**

Background and Related Work
field study method

The approach we adopted was to conduct in-home semi-structured interviews with young adults in South Korea, Spain and the United States. Beyond work that has gone before, our aim was to elicit a wide range of rich descriptions about their value construction practices with physical and digital possessions across three distinct cultural settings. While clearly not representative of viewpoints worldwide, field sites in Southeast Asia, Western Europe, and North America do provide an opportunity to explore diverse three local settings and perspectives.  We were particularly interested in how interactive technologies and services—often designed and deployed for the global market place—were adopted into participants’ practices in these local geographic and cultural settings. It is important to point out this approach clearly has limitations; for example, it makes the results difficult to objectively generalize beyond our participants’ experiences. However, considering the paucity of work in this area, and following Edmonson and McManus [2007], we wanted to begin with a smaller cross-cultural population to gain a rich understanding of the space as a whole to inform what might be salient issues for future HCI research and practice in this nascent and growing area. 
With that in mind, a total of 48 participants (8 male and 8 female per country) were recruited through posting flyers in public locations (e.g., coffee shops, cinemas, etc.), through online advertisements and through word of mouth. All participants were young adults aged 25-35 years old. We chose this groups for several reasons. First, they are typically making a transition from pre-adulthood to early adulthood (a phase that can last up to between the ages of 40-45 years old []). In this transition, they are beginning a more independent life than pre-adulthood, which is associated with relationships with family becoming modified, beginning significant romantic relationships, and establishing a social and professional niche in society. Throughout this process, young adults are typically engaged in pursuing personal and professional aspirations, and may use possessions and social relationships to live out or bury aspects of their emerging adult self []. Collectively, these reasons make young adults an intriguing group to study as possessions are central to their identify construction process. Additionally, they have experienced the transition from a world with relatively few digital things to a world full of them. In this, they have acquired significant archives of digital and physical possessions; this trajectory of socio-technical change could provide valuable insights into the nature of digital possessions compared to physical ones. 
Participants computing practices and experience varied; however, all used computers and smart phones relatively frequently, and had maintained at least two online accounts (e.g., email, Facebook). Across countries, participants exhibited a range of occupations including construction worker, actor, secretary, yoga instructor, nurse, house cleaner, accountant, and electrical technician. 

All participants described in this paper did not have children. Prior research has shown that having a child can substantially alter one’s growth into adulthood [], and the shift of self-oriented to family-oriented presentations of possessions in the home [C&R]. Thus, we excluded parents from our study to better understand how young adult individuals draw on digital and physical possessions as a resources for self-growth, and the value construction practices (and tensions) emerging through these processes.
We conducted semi-structured interviews in participants’ homes that lasted between 1.5 to 2 hours. Interviews aimed to develop an understanding of each participant’s orientations toward their material things, locally stored digital things and digital stuff appearing in online places. We began by asking participants to describe the material things they possessed that they considered important (e.g., “If your house was burning down and you could grab 5 material possessions you couldn’t live without, what would they be?”). Participants then gave us tours of where these artifacts were kept in the home. This was followed by a tour of participants’ digital stuff kept on local devices. We similarly asked participants to describe what they perceived to be valued digital things, with emphasis on probing motivations and strategies for holding onto these things; this was followed by a tour of their digital stuff kept in online environments. Across these instances, we asked participants to compare and contrast their physical and digital things; we paid close attention to the language participants used to categorize and describe similarities and differences. We placed a special emphasis on how participants’ possessions, both digital and physical, became valued, meaningful things in their lives.

Prior to conducting interviews, our interview protocol was iteratively developed across teams in the United States, Spain and South Korea. This first protocol was developed in English. After arriving at a finalized protocol that aligned with our goals (a process that involved several rounds of critique, pilot interviews, and new iterations), the protocol was translated into Korean and Spanish respectively. Teams for each country then conducted interviews independently. All interviews were video recorded and researchers took field notes and documentary photographs during each interview. We held weekly international conference calls in which to discuss updates on progress. Teams then individually conducted preliminary analysis on interview data. This consisted of team members reviewing their respective country’s field notes, field recordings and photos to draw out underlying themes. Textual documents were then coded using these themes. All teams then met on site at a five-day workshop in South Korea to interpret and analyze data in and across all countries. This consisted of several days of review and analysis to corroborate emergent themes. Teams presented their own analysis on their countries data to each other. During this workshop, all teams also explored and analyzed the raw data documents that had been coded during preliminary analysis. We also created conceptual models and affinity diagrams to reveal unexpected connections (and differences) among participants. Several days of discussion of design implications and issues related to preliminary findings then followed, with emphasis on emphasis on cultural similarities and differences in and across each country-specific dataset. We refer to each participant by her or his sex and country. For example, M1-USA stands for Male 1 from the United States. In what immediately follows, we provide general descriptions of each country-specific local setting that we observed; we then describe broader thematic findings emerging from our study.
Findings
Interviews and observations in young adults’ homes revealed a range of insights into their everyday lives, practices and experiences. In the United States, all participants were employed and nearly all owned cars. Participants described a relatively fast pace of life, often working at least eight hours per day. Roughly half of USA participants had family members living within their same urban areas, which they visited at least once a month. All other USA participants did not live in close proximity to their family, and reported frequently communicated with loved ones via phone, email, social networking services, and video chat applications. 
Similarly, South Korean participants described a fast pace of life; they worked at minimum eight hours per day and spent considerable amounts of time commuting to and from work. No participants owned an automobile. This was attributed to substantial traffic congestion problems in central South Korea, in addition to the high cost of maintaining a car. All participants preferred to commute via public transportation. The majority of participants had experienced difficulties in finding employment over the past several years, which had forced them to move far distances away from their family (in some cases their spouses). Only three South Korean participants lived in close proximity to their family members; all participants reported using digital communication devices and services to stay in touch with loved ones.
Participants in Southern Spain described a much slower pace of life.  They worked on average between six to eight hours per day; however, the workday was often broken up with a two-hour break in the afternoon. Obtaining steady employment was a significant concern; nearly all participants had experienced problems securing long-term jobs, and many were unsure how long their would hold their current job. The majority of participants lived within walking distance to their family members’ homes; however, many speculated that this might change as they expanded searches for employment to national and international levels. Across all countries, no participants owned their current place of residence.
<background on material possessions>

On a general level, USA participants tended to have a larger amount of domestic space as compared to the settings we observed in Spain and South Korea. Perhaps not surprisingly, USA participants were often in possession of largest amount of cherished material possessions extending deep into their pasts. These things were usually kept out of sight in drawers, under the bed, or closets. In comparison, participants in Spain and S. Korea tended to keep nearly all of their sentimental material possessions at their parents’ home. In addition to space constraints, participants in Spain and South Korea commonly cited their uncertain and potentially transient life stage to be other factors motivating the storage of cherished material possessions at their parents’ home. 

<background on virtual possessions>

Archives of digital photos were among participants’ most valued possessions. These archives played important roles in captures elements of our participants life stories, which was often depicted through images of trips, events, and other significant life experiences. In general, across the local settings we observed, participants strongly tended to store these archives locally on their computer hard drive or on an external hard drive. While USA participants exhibited a slightly higher tendency to put photos online, participants across cultures were highly skeptical of putting photos online. In most cases, participants only shared cherished photos of life experiences with other people after they had manipulated privacy rites to enable only a select group of people to view them. 

Fragmentation: possessions and life direction
A consistent theme in our interviews across local cultural settings suggested that fragmentation characterized participants’ everyday lives in several ways. Consider the following quote: “I don’t know where I’m going to go at this moment right now, but I know I’m going to be moving forward somewhere else. …to get a better job or if I meet someone. …look around you can tell by how my place is [decorated]. I could move out of here in a second. …I’ve got some stuff from college, a few things from high school, I’ve got my laptop and [external] hard drive… I can pick those things up and go. …all my stuff online, that will go with me wherever I go. Right? As long they [i.e. online services] stay in business. (laughs). …It’s funny to think that I’ve been living in the ‘ready-to-go’ in one place for over two years” (M3-USA). 

This example reflects the way in which many of our participants talked about their experiences as they struggled to transition to a more holistic sense of self on personal and professional levels, and a more cohesive living situation as they moved into adulthood. In particular, the theme of fragmentation was common in participants’ reflections on their cherished material and virtual possessions. These reflections provided salient insights into young adults’ desires to create more cohesive archives of possessions, both material and virtual, that were illustrative of their life experiences. However, as we will describe, these things were fragmented across geographical settings, technological devices, and digital services in ways complicated participants’ value construction activities and, in several cases, lead to innovative practices to workaround these breakdowns. In what immediately follows, we first provide an overview of possessions participants deeply valued. We then describe how fragmentation at times complicated the values and practices associated with these things. 
Life story-oriented Possessions
Across all countries, the virtual and material possessions participants described having the deepest attachment to were things that captured their elements of their life stories and experiences. These possessions were broad and included an “aspiration board” comprised of printed digital photos symbolic of future goals of desires (F4-USA), digital and physical archives of completed academic work and awards (S. Korea, Spain, USA), physical collections of cinema and concert tickets personally annotated with details, such the date and who was attended (Spain, USA), annotated scrapbooks containing photos and digital photo archives (S. Korea, Spain, USA), archives of personal social media (S. Korea, Spain, USA). Additionally, archives of digital metadata were common across our discussions. These things included metadata related to personal achievements, such as Nike+ logs of running times (S. Korean participant, USA participant), iPod-based checklists of completed audio-based courses (F4-USA, CF4-USA), records of accomplishment logged via online computer games (CM4-USA), and old music playlists illustrating changes in personal taste (S. Korea, USA). They also included shared metadata constructed with other people, such as comments and ‘likes’ attributed to digital content on social networking services and the collaborative use of Windows Explorer by two or more people to rank ‘favorite’ digital photos capturing a shared experience.

However, interviews with participants across cultures largely indicated that these things had become fragmented in several ways. First, this included the storage of precious material possessions across multiple homes and geographic locations. Second, this included the undesired fragmentation of valued virtual possessions—whether across devices that the digital content could not be removed from or across online services that provided no clear way to use or ‘have’ valued digital content unless interacted with through the service itself. In the following sections we present several examples taken from field observations of local domestic settings that capture emerging themes related to fragmentation of cherished material and virtual possessions. 
Practices and breakdowns in archiving life story possessions
Fragmentation on obsolete devices

Despite the relative differences in available domestic space, across countries it was common for participants to retain possession of non-operational digital technologies that contained cherished digital content. These things included a range of digital devices, such as mobile phones with text messages symbolic of a loved one or shared experience, old computers and hard disks with archives of digital photos that ‘some day’ would be retrieved, as well as digital photo and video cameras that had precious content stored on the devices’ internal memory. It was evident in these cases that the fragmentation of their once cherished virtual possessions across inoperable devices uneasily complicated the possession of these things: “Many of my wedding photos are on that camera. …stored on it, inside it, but I have no idea how to get them off now that it doesn’t work anymore. …I’ll keep it [camera]. I can’t lose those pictures, but there’s no way to get to them. So, it’s kind of an in between zone. I have them in some sense, but I don’t possess them right now. I don’t know, maybe I will in the future if I can get them back. I really want to. I don’t want to hold onto this camera forever” (M4-USA).

This quote illustrates how many of our participants across countries described the paradox that their growing number of inoperable devices retaining precious content introduced. Unexpected device-level constraints provoked many participants to question to the extent to which they ‘possessed’ these virtual things, and whether possession would be reinstated in the future. 

Creating hybrid life-story archives: complications and workarounds 
A common theme in our fieldwork centered on participants’ desire to create holistic archives of material and virtual possessions representing their life experiences. While these instances occurred most strongly in the USA (where participants tended to have the most material possessions on hand), this desire was common across countries. Interestingly, few participants drew concrete distinctions between material and virtual possessions; they saw them as significant parts of their life story that belonged together. For example, consider F3-USA’s reflection on her most valued material and virtual things: “…when I think about how much they mean to me, there’s not much difference. It’s not that they’re digital or physical. It’s if they help me remember who I am and what I’ve done, and what I want to do. …That’s why I want them to be [kept] together. If I’m ever able to do it is another story.” M3-USA further describes the perceived value in constructing these kinds of hybrid archives: “I want them to be separated from all the less meaningful stuff. But also, it’s kind of like they’re more valuable if they’re together. They tell the bigger story of who you are. …But yea now I have so many digital things, it’s not very easy to do. [It] can feel downright impossible.” 
We observed several different approaches employed by participants to mitigate some of the tensions expressed in the reflections above. The first and most common approach to creating more holistic hybrid archives involved the materialization of virtual possessions. In many cases participants printed or made physical copies of valued digital collections. This included printing and binding volumes of sentimental email correspondences (e.g., F1-USA, F4-USA, F4-Spain) or printing large amounts of digital photos (e.g., CM2-Korea’s archive of photos of dates with his partner). In a more extreme case, F4-Spain described writing out by hand an archive of SMS messages that detailed the progression of her current romantic relationship. However, all participants reported either dramatically slowing down these practices or, more commonly, abandoning them altogether. The core combined factors complicating this approach centered on the cumbersome amount of work required to produce and maintain material copies of digital things, and the increasingly unmanageable size of the physical materials produced. 

The second approach we observed involved the digitizing of material possessions
. This approach was typically achieved through creating digital images of cherished material possessions, which were then stored locally on a computer or external hard drive in a location where other significant virtual possessions were kept. This approach was highly cited as a way for some participants to create digital representations of cherished material possessions that they were geographically separated from. For example, we encountered several instances in which participants in the United States and, especially, Spain and S. Korea had meticulously created digital copies of analog photos kept at other loved ones homes. We also observed a variety of other digitized possessions, such as personal diary entries (Korea, USA), archives of schoolwork and awards (Korea), newspaper articles featuring the participant (USA), large-scale artworks (USA), and musical instruments (USA).  In nearly all of these instances, the original digitized possession was kept at a location outside of participants’ homes. While participants valued this approach and most maintained it, in several cases concerns emerged around the nature of a digital copy of a material possession within the archive. For example, consider M3-USA’s reflection 
on the images of his guitar currently kept at his parents’ home: “I like having digital photos of it and I do keep it backed up on my external hard drive, where I keep all my [digital] stuff I couldn’t live without. But obviously it’s not the real thing. In that conversion to an image it loses value. …I don’t value it as a guitar. …more as a reminder to when I was in a band and how I want to keep pursuing music once I’m somewhere I can have it. I guess it’s not just the photo, but that it’s in this folder with other photos from that time in my life. …having that is a collection of experiences together. That’s what gives it value” (M3-USA).  
More generally, participants voiced concerns over how digitizing their material things could further complicate their desire for a holistic hybrid archive: “it is nice to have photos of things I had back at my parents home, for example. …The issue I see is that it’s creating more and more things on my hard drive. I don’t know if that’s totally bad. It seems necessary. But in the future when I have even more photos of where I lived and what I owned, it could be a nightmare to organize. …And I don’t always want to have to boot up my computer and hunch over it to think about the past” (CM4-USA). 
The final approach we observed involved the use and storage of smaller scale curated collections of virtual possessions alongside pre-existing archives of cherished material possessions. While this approach was the least common across countries, it provided salient insights into how digital materials might better support existing practices with cherished material archives in ways that the previous two approaches fell short of accomplishing. In these examples, we observed participants using USB sticks, Flash memory cards, external hard drives, USB keychain displays and, in one case, a dedicated laptop to keep collections of cherished virtual possessions (e.g. digital photo archives, diary entries, email and social networking system correspondence) with cherished life story-oriented material possessions in their homes. 
Across these instances it was common for participants to attribute value and meaning to simply keeping these kinds of materials together, even when not in direct use. For example, M4-USA reflects on his practice of keeping several Flash memory cards in a box stored in his closet, which also contained mementos from trips and other valued events: “These days 
it’s not just my computer, my external drive so cluttered with stuff too. …Of course there’s photos and things I value on both of them and I don’t want to lose them, I really don’t. …But it’s becoming a serious chore to get in there and find the photos I want to look at. It’s exhausting. …Every once in a while I grab some of my favorite photos from the year or a few trips and put them on a [Flash] memory card. I put them in a box with some other [physical] things I’m saving. …There is something really reassuring about having those [virtual] things together away from the computer. …feels like they’re gonna be there for a long time. I know my computer isn’t.”\ 

The most compelling example of this approach that we observed was F4-USA’s use of USB-enabled snow globe and keychain-based displays to keep curated collections of digital photos with related material possessions stored in her closet. Each of the devices contained roughly 60 digital photos, and each had a particular theme (e.g., images of Yoga training and past Christmases with family). These things were regarded as some of her most cherished possessions, and she talked at length about how they had become integrated into her weekly and annual routines: “The fact that they [keychain displays] can only hold like 50 
or 60 photos is important because I have to work to getting the assortments right. …like so they cover all the experiences that I want. …the Yoga one has photos from all my training sessions because I want to become a Yoga instructor. I keep it with my [Yoga] pad and bring it out and turn it on when I’m doing my [home] workout. It’s become an inspiration for me to keep focused on my goals. … with the Christmas one, I keep it in a box in my closet with other important things, like hand written letters from my Mom and Grandma from Christmas or a few decorations that’ve been passed down in my family. …Each year I open up that box and I get the snow globes out, put them in my house and turn them on. There is something meaningful about keeping it all together so when you go to open that box you experience it all together. ...I’m putting up some decorations, I’m reading those letters, and I’m turning on the slow globes. It feels really natural. Digital things are usually much harder to work with. …Like all those memories are right here [on slow globes], I can hold them and live with them around me. I know exactly where they are.”
Fragmentation of virtual possessions across online services 
-quick introduction—that participants across all countries used a variety of SNS and Cloud storage services
-however, these services often called into question whether participants ‘owned’ these things; and expressed desires to ‘know’ where they were and be assured of their safety
-in comparison to locally stored things, it appeared 
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�These ‘background’ sections on material and virtual possessions might need to omitted or moved around. 


�This is a good quote. But if we want to include a quote from another country, there are instances from both Spain and Korea (although researchers have yet to supply these quotes). 


�While I did not mention it here, there are also example of participants taking screen shots of digital content on Facebook to store in these same archives. It is a workaround that makes digital copies of digital information that is trapped in Cloud-based environments (e.g., Facebook wall). In this draft, these points are included in online fragmentation section, but could also go here in a re-organization. 


�This is an interesting example that we can come back to when making the case for experience-oriented organization of digital files. Here, it was all about this image in the context of other experience-related digital content. There are several other interviews in the US that have similar quote like this one… this is the most evocative.


�This quote is likely far too long, but I wanted to put it in for now to illustrate the diversity that we saw in terms of people’s desires to create holistic hybrid archives. From the concerted acts of storing USB drives with mementos, to the more rich example of using the keychain displays. We can summarize or take this out later, but I thought it would help to see it in the context of the paper for now. 


�This quote is also probably too long, but it was so rich I wanted to include the whole thing and then cut back from there after you all have read it. 






- 7 -


