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Abstract. Smart technologies allow unprecedented visibility into activities in
homes and buildings, while they enable new services that householders and
workers will value. As people become increasingly aware of the magnitude and
potentially sensitive nature of the data being collected through these technolo-
gies, privacy is emerging as a potential barrier to user adoption. In this paper, we
apply leading privacy models to the results of qualitative research in which we
solicited ideas for adding intelligence to homes and buildings, paying particular
attention to information sensitivity about everyday activities that take place in
those settings. We identify locations and activities that are particularly
information-sharing sensitive, prioritize the salience of different types of privacy
violations for householders and workers, and examine the influence of privacy
attitudes on smart device ownership and desired future smart experiences.

Keywords: Internet of things � Privacy � Design � UX strategy � Contextual
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1 Introduction

Smart technologies and analytics make possible new innovative services that people
value, but they also enable unprecedented visibility into the mundane–and not so
mundane–activities of our daily lives in homes and buildings. With the ever increasing
multitude of smart devices that permeate our daily lives, companies (and potentially
others) can track and store where we go, what we buy, how much we eat and when, our
mood over the course of a day, how many steps we take, how often we maintain our
cars, when we go to sleep and wake up, who we talk to, and much more. In this new
world, exactly how this data is stored, handled, and protected is of concern to users of
services, as well as the companies creating smart technologies and governments
looking to protect their citizens. As people are becoming more aware of the magnitude
and potentially sensitive nature of the data being collected, the ability – and inability –

to regulate where information flows and where it stops (“privacy”) is emerging as a
potential deterrent to user adoption of new services and experiences.

Addressing user concerns around data collection, storage, handling, use and reuse,
will be critical to making smart services broadly appealing. However, designing
privacy-mindful experiences is not simple. Successful privacy design involves not only
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understanding and managing technology-based privacy risks, but also understanding
the values, needs and desires of individual users and relevant social groups across a
range of settings. Complicating the design challenges of these new technologies is that
traditional ways of explaining and managing privacy concerns (e.g., prevalent “notice
and choice” model [1]) will be insufficient in a world where smart sensors and tech-
nologies are inserted inconspicuously in ordinary objects.

In this paper, we explore the contextual nature of privacy though the application of
three leading privacy models and a newly-introduced privacy framework for home
activities. Applying these concepts to our research data, we identify combinations of
locations and activities that are particularly information-sharing sensitive, prioritize the
salience of different types of privacy violations for householders and workers, and the
influence of privacy attitudes on current ownership of smart devices and desired future
smart home and building experiences.

2 Considering Privacy

A central challenge facing designers is the lack of consensus regarding what privacy
means. It has variously been conceived as “the right to be let alone” [2], “the right to be
forgotten,” [3], or the right of the individual to “control” the acquisition, disclosure, and
us of one’s personal information [4]. To some, privacy is “a measure of the access that
others have to you through information, attention, and physical proximity” [5]; to
others it is “the condition under which other people are deprived access to either some
information about you or some experience of you” [6]. What issues exactly should
designers of smart technologies and services be concerned with?

In this paper, we adopt the perspective of analytic philosopher Nissenbaum that
privacy is fundamentally about appropriate information sharing [7]. According to
Nissenbaum, what people want is not to be guaranteed absolute secrecy, or to have
complete control over what is shared about them, but rather to have confidence that
when information is shared, it is done so in accordance with generally-understood
context-dependent informational norms. This perspective is well aligned with the tenets
of user-centered design which also suggests that an individual’s attitudes will play a
significant role in privacy outcomes. Further the broad spectrum of reported privacy
concerns (e.g. hacking personal data, location tracking, or disclosure of customer data)
suggest that we not treat privacy as a single monolithic entity but instead need to take a
more granular approach to understanding privacy concerns.

2.1 Privacy Attitudes

A widely used method for assessing privacy attitudes is Westin’s “Privacy Segmen-
tation and Core Privacy Orientation” index [8], which assesses an individual’s privacy
attitudes based on their level of agreement with the following statements:

1. Consumers have lost all control over how personal information is collected and
used by companies.

68 F. McCreary et al.



2. Most businesses handle the personal information they collect about consumers in a
proper and confidential way.

3. Existing laws and organizational practices provide a reasonable level of protection
for consumer privacy today.

Westin used individuals’ responses to classify people as “privacy fundamentalists,”
who place a high value on privacy and believe strongly in privacy laws and enforce-
ment, “privacy pragmatists,” who weigh the value of personal data and potential risks
before sharing, or “privacy unconcerned”, who do not know what the “privacy fuss” is
about and see little need for further legal protections.

2.2 Spectrum of Privacy Concerns

Legal scholar Daniel Solove proposes a taxonomy that organizes privacy issues in
terms of harmful or problematic activities that put privacy at risk (see Table 1). We
look to the taxonomy for its secondary and unintended use as guide for designers,
where each element provides a specific type of concern for designers to focus on.

Table 1. Solove’s taxonomy of privacy concerns [9]

Information Collection about an individual or their activities
Surveillance Listening, watching, or recording of a person’s activities
Interrogation Questioning or probing for personal information
Information Processing, or how information about an individual is stored and used
Aggregation Combining various data about a person
Identification Linking data to a particular person
Insecurity No protecting personal data from improper access
Secondary Use Using data for purposes other than those orginally agreed on
Exclusion Not providing information about the data collected on a person and/or

not allowing them to participate in deciding how it is used
Information Dissemination, or how an individual’s data is transferred or shared
Breach of
Confidentiality

Breaking promise to keep personal information confidential

Disclosure Reveling factual information that impacts one’s reputation
Exposure Revealing a person’s nudity, bodily functions, or grief
Increased
Accessibility

Making personal data easier to access

Blackmail Threatening to disclose personal data
Appropriation Using a person’s identify for other’s purposes
Distortion Disseminating false information about someone
Invasion, or intrusions into an individual’s private affairs
Intrusion Invading without permission into one’s personal space or activities
Decisional
Interference

Intruding into personal decision-making in private activities
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2.3 Contextuality of Privacy

Nissenbaum’s contextual model [7] is dependent on social norms. Although not often
explicitly articulated, social norms about information flow are tightly bound to our
expectations about what type of data is appropriate to share in a given social context
(e.g., the workplace, home life), about the subject, sender, and recipient of that data,
and about the “transmission principles” that we expect to be followed in particular
situations. Social contexts are complex and dynamic, shot-through with unspoken rules
that invite discovery and articulation. As Nissenbaum has noted, “when it comes to the
nuts and bolts of privacy law, policy, and design, area experts in respective contexts—
education, healthcare, and family and home life—are crucial to understanding roles,
functions, and information types. They, not privacy experts, are best equipped to
inform processes of norm discovery, articulation and formation.” [7]

Recently, Zafiroglu and Patterson applied Nissenbaum’s model to home life [10].
This research suggests that a stable set of sub-contexts, or “facets,” undergird much of
daily life within the home. These facets, such as ‘nurturing intimate relationships’ and
‘keep bodies’ (Table 2) are associated with a set of roles, activities, and goals that in
turn have strong implications for the conditions under which householders willingly
share information. Facets provide guardrails by which designers can gauge the likeli-
hood that data flows introduced by new experiences align with prevailing social norms.
When data flows align with existing norms, they are more likely to be accepted by
users. When they do not, they may lead to uneasiness or rejection.

Table 2. Overview of home life facets, or sub-contexts, and associated goals

Home life facets

Nurture intimate
relationships

Connecting and coordinating with other householders, knowing
where others are and if they are safe and having their needs
met

Live with and among
others

Avoiding censure, sharing resources, getting assistance when
needed, and ensuring the rules are being followed

Consume and engage
with media

Enjoying themselves, discovering media quickly and easily, and
controlling what others know about consumption habits

Keep bodies Being clean, looking good, being healthy, and indulging without
censure

Keep house Cleaning, being organized, making the day run smoothly,
managing appearances, economizing, and keeping the home
supplied

Enjoy and maintain
friendships

Building rapport, charming others, not overburdening friends
with boring details of home life, and getting help when needed

Maintain, fix, and
improve property

Keeping property, sharing info to keep property from harm,
improving property, and keeping negative information to
themselves

Create and experiment Goals include mastering new skills, limiting who knows what
creating until ready to share, sharing passions with others, and
relaxing

Defend your small piece
of the world

Securing home, conveniently accessing, monitoring home,
obfuscating whether someone is actually home
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Although householders have relatively stable sets of expectations and preferences
for information boundaries rooted in these facets of home life, their level of sensitivity
around sharing a particular data point changes as the data point shifted between facets
of home life. What might be very sensitive for a neighbor to know, might be perfectly
acceptable for a home insurance company to know. These differences in information
sensitivity (and associated preferences) in the home can be categorized according to the
transmission principles as: “secret”, or what individuals withhold from all but a select
few with data expected to never be available outside of the area or context where it was
generated; “shared”, or what individuals are willing to allow specific others to know
when directly necessary and relevant to a provided services or ongoing social rela-
tionship; “traded”, or what others can share if the individuals receive tangible benefits;
and “tattled”, or information which if shared individuals fear will harm them.

3 Method

The intent of this research was to solicit ideas for adding intelligence to homes and
buildings, paying particular attention to information sensitivity about everyday activ-
ities that take place in these locales. The goals were to (1) prioritize potential smart
homes and buildings usages based on participants’ imagined use of smart technologies
in these settings, (2) identify value drivers and barriers to adoption of smart tech-
nologies in these contexts, (3) prioritize the salience of different types of privacy
violations for householder and workers and (4) understand the influence of privacy
attitudes on people’s imagined use of smart technologies in these contexts.

The research was conducted using a mobile app loaded on the participants’ smart
phones, which allowed us to capture their “in-the-moment” thinking about their daily
lives and the imagined role of future smart technology in homes and buildings. Par-
ticipants volunteered for this research with screening done to ensure a representative
balance of gender, education levels, and income levels. Further screening was done
based on the quality of their initial “in-the-moment” video, whether they owned or
rented, housing type, the nature of the buildings that they spent time in, and existing
ownership of smart technology.

The research had three stages, with participants completing research tasks for one
stage before moving onto the next. We used a mobile app to probe participants on
specific topics as they went about their daily routines. This approach let us understand
their real-life behaviors and to capture their real-life motivations for smart technology
in homes and buildings. The research stages were as follows:

1. Gather background information, specifically we asked participants about their
employment status, living situation (e.g., solo, with roommates, with children),
household income, existing smart home device ownership, home type (e.g. apart-
ment, single-family home), home square footage, and whether they owned or
rented. Participants also completed Westin’s Privacy Segmentation and Core Pri-
vacy Orientation Index [8]. Lastly, we asked about the building where they spent
the majority of their time outside the home, along with building type (e.g. office
building), number of hours spent there weekly, and building size.
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2. Capture imagined uses of smart, where we asked participants to create in-situ
videos of two items that they would absolutely love to have a brain and two items
that they would absolutely hate to have a brain in their home; we then repeated the
process while they were in the non-home building where they spent the most time.
Probes were framed in terms of items having a brain, rather than becoming smart, to
encourage participants not limiting their thinking to today’s smart devices. For each
item identified we queried qualitatively about motivations for choosing the item and
asked the expected impact of the item having a brain to be rated on 10 point scale
from 1 (little or none) to 10 (transforms life).

3. Identify information sharing sensitivities, where we asked participants to create
in-situ videos of three behaviors that they would be nervous about their home
sharing or repeating; we then duplicated the process while they were in the
non-home building where they spent the most time. For each identified behavior,
we queried qualitatively about their motivations behind the selection, expected
impact of sharing, and who already knew about (or could figure out) the behavior.

In all, 264 people met our starting criteria and participated in the research; 54 % of the
participants were female with 67 % of the participants having a college degree and
92 % residing in a city or metropolis area. At the start of this research, 40 % of
participants owned one or more smart home devices with smart thermostats the most
popular at 24 %. 56 % were home owners with over 80 % living in houses with less
than 2500 square feet. Over 95 % of the participants reported that they spent time in the
building for the purposes of work or schooling, with 52 % of the buildings small or
medium sized (<4000 square feet).

4 Results

Participants created 3058 “in-the-moment” snapshots. The snapshots were evenly split
between home and buildings, with participants spending the most time outside the
home in office buildings (58 %), educational buildings (16 %), retail stores (6 %),
restaurants or hotels (6 %). Medical buildings, industrial settings, public buildings,
airports, or non-profits comprised the remainder.

The videos and open-ended questions from the studies framed participants’
imagined experience of future smart homes and buildings. As with earlier work, we
took these narratives as a direct representation of the imagined experience and a critical
part of their underlying mental model [11]. The narratives were coded using a mix of
structured coding related to the original home life framework and exploratory coding,
with the exploratory coding structure iteratively refined as analysis progressed.

4.1 Extending the Facet Framework

The final coding tree represented the participants’ over-arching mental model of smart
home and building experiences [12] and defined the value propositions they expected
smart technologies to deliver. We looked for meta-patterns, or schemas shared by
participants as a way of data sense-making. The meta-patterns allowed us to extend the
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original facet framework to include situations to those in which building occupants
willingly share information about their in-building activities, states and conditions in
order to achieve a variety of goals. The extended framework details eight sub-contexts,
or ‘facets’ of building life, as shown in Table 3.

The final coding tree also provided new insights into the more granular aspects of
the experiences associated with each facet. Specifically, it allowed us to detail with
activities and specific actions the end-user expected would be supported by smart
technologies for each facet goal, areas of information sensitivity, and the motivators,
that were expected value drivers or barriers to adoption of smart technologies.

4.2 The Landscape of Privacy Sensitivity

When participants imagined brainy homes and buildings, they often did not trust what
they themselves had imagined (48 % of total concerns raised). Their lack of trust in
their future visions was predicated on a mix of different concerns, including worries
about reliability of the brainy object to consistently work as expected, how the par-
ticipant would control of the object and their ability to set boundaries on information
the object would generate and potentially share (“privacy”).

Privacy concerns had the most negative impact on trust, with both location and
facets impacting participant perception of potential privacy risks. Participants called out
privacy as a potential risk in their imagined use of smart technologies in buildings
nearly 46 % more often than they did in the home, adjusted for total number of
snapshots in each setting. Figure 1 shows the distribution of privacy concerns in
homes, while Fig. 2 shows the distribution of privacy concerns in buildings.

Bathrooms were areas of concern regardless of building type, but especially if
engaged in activities related to “Keep Bodies” (e.g. grooming). Respondents in homes

Table 3. Overview of building life facets, or sub-contexts, and associated goals

Building facets

Individual doing Being productive, having autonomy, and being engaged
Keep spaces Maximizing your comfort, imposing order, and managing your

daily routines in your small corner of the larger building
Keep bodies Being Clean, looking good, being healthy, indulging without

censure, and maintaining privacy while sharing facilities
Upkeep and manage
structure

Keeping buildings safe and secure, managing costs in a
sustainable way, and proactively fixing issues before outages,

Interact and engage with
knowledge

Creating and sharing content, discovering information quickly
and easily, and sharing their expertise and knowledge

Create and innovate Creating in peace, mastering new skills, and controlling access
and sharing of creation

Grow business Growing the business, minimizing costs associated with keeping
it running, expressing their brand, and staying legal

Partner and act with
others

Building rapport with others, working together to achieve share
goals, and obfuscating activity to maintain reputation
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had a high-level of concern about privacy when consuming or engaging with media
(e.g. TV shows) regardless of location, while respondents in buildings were most
concerned when in their personal offices, especially when engaging with others.

Fig. 1. Heatmap of relative percentage of privacy concerns in the home as a function of home
facets and home location. Note, facets with less than 1 % of the total privacy concerns were not
shown in the interest of table readability.

Fig. 2. Heatmap of relative percentage of privacy concerns in buildings as a function of building
facets and building location. Note, facets with less than 3 % of the total privacy concerns were
not shown in the interest of table readability.
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4.3 Categorizing Privacy Concerns

To categorize participants’ imagined privacy concerns—that is, the concerns they name
when asked to contemplate the hypothetical introduction of intelligence into objects
already within their homes and buildings, we used a taxonomy of privacy violations
proposed by privacy scholar Daniel Solove [3]. Again, location and facets played a
significant role in the nature of privacy locations. The most dramatic differences were
between homes and buildings, as shown in Fig. 3. Overall, disclosure, or revealing
factual information that impacts one’s reputation, was the most frequently mentioned,
followed by surveillance.

Respondents in the home were 11 % likely to be concerned with insecurity and
10 % more likely to worry about secondary use, while in buildings they were 20 %
more likely to worry about surveillance and 11 % more concerned with breach of
confidentiality.

4.4 Shifts in Information Sensitivity

As we examined the data around what behaviors participants would be nervous about
their home or building repeating, we recognized differences in information sensitivity
in homes and buildings. In the home, participant concerns were motivated primarily by
potential embarrassment. In buildings, they were motivated by potential embarrass-
ment, but also by potential consequences, with a shift towards secrecy and tattling.
Figure 4 shows the shifts in information sensitivity as participants moved from home to
building settings.

Information sensitivity was driven by information type, its recipient, the facet, and
the specific location where the activity or behavior takes place. Within the home,

Fig. 3. Relative distribution of types of privacy concerns for home and building life

The Contextual Complexity of Privacy in Smart Homes and Smart Buildings 75



participants were most likely to report sharing “secrets” with immediate family, typi-
cally a partner or a spouse. In buildings, participants most often shared with a close
co-worker or spouse. The contexts with the highest relative frequency of identified
secrets were the home facets of “Keep House” (59 %) and “Keep Bodies” (18 %), and
in the bedroom, kitchen, and bathroom. In buildings, the most concern was around
“Partner & Act with Others” (41 %), particularly managing personal reputation, and
“Keep Bodies” (30 %) and in offices and bathrooms.

4.5 Impact of Privacy Attitudes

Westin’s Privacy Segmentation and Core Privacy Orientation Index [4] was used to
classify participants as Privacy Fundamentalists (25 %), Privacy Pragmatists (28 %), or
Privacy Unconcerned (47 %). In our data, respondents that Westin would have labeled
as privacy fundamentalists were more likely than the other two categories to be con-
cerned about privacy when they contemplated introducing intelligence into homes and
buildings. However, for participants, the influence of privacy attitudes extended
beyond just privacy for smart products and services. In particular, privacy attitudes
were associated with:

• Ownership of one or more smart devices, with privacy pragmatists 10 % less likely
to report owning smart devices in the home. Only 32 % reported having such
devices in their home, versus 42 % of fundamentalists and 44 % of unconcerned.

• Desired smart home and building experiences. Privacy fundamentalists were more
likely to imagine security-related uses for smart technologies, which may explain
their higher existing ownership of smart devices given today’s market focus. They
were also most likely to imagine smart as improving their personal productivity.
Pragmatists on the other hand saw the most value in intelligence that supported
personal care and cleaning. The Unconcerned were the least concerned about
security applications of smart, but were the most interested in the social potential of
these technologies and often described themselves as oversharers.

5 Discussion

Homes and buildings are complex contextual environments in which information flow
expectations differ as a function of multiple factors. By offering a glimpse of the future
through eyes of end-users—a future not yet invented but already imagined—our aim is

Fig. 4. Relative frequency of different levels of information sensitivity in homes and buildings
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to provide designers of smart homes and buildings with a better understanding of
privacy expectations so that they may develop smart home and building usages that
resonate with the diverse experiences, roles, concerns, and activities of householders
and workers.

First, we found that almost half of imagined home-life privacy concerns were not
localized to any particular areas of the home. If one’s home truly is one’s castle, smart
technologies represent a significant threat to our historical, low-tech privacy barriers. It
will no longer be sufficient to close the bedroom curtains or ignore knocks at the front
door to ensure privacy. Rather, privacy concerns revolve around activities that take
place within the home: In our data, the most sensitive facets of home life were what
Zafiroglu and Patterson call “keep house” and “keep bodies”. At first blush this is
surprising. Information about cleaning, being organized, making the day run smoothly,
managing appearances, economizing and keeping the home supplied may not seem
particularly sensitive. However, these activities get to the heart of our ability to present
ourselves to others as organized and capable beings who are maintaining parity with
our neighbors and friends. They also allow us to feel as though we are living up to the
aspirational messages that abound in the modern world.

In the workplace, on the other hand, people reported very few non-localized pri-
vacy concerns. In the context of work, we saw that people already assume their daily
lives are under scrutiny. Top of mind privacy concerns in this environment included
managing our reputations rather than sequestering our physical bodies. Surveillance is a
particular worry, with many participants anxious about their ability to hide the details
of their daily work lives from co-workers, managers, or others who may judge and
perhaps even sanction them for indications of non-work.

Third, we saw that when our research participants imagined others outside the
home knowing something about their activities, 72 % of that information was con-
sidered shareable; only 30 % was considered out of bounds. It is not that people want
everyone to know everything about them, but rather that they see the sharing of some
information about themselves as acceptable for particular purposes, such as in
exchange for a better understanding of their dwelling or household, or in exchange for
tangible benefits such as goods or cost savings.

Surprisingly, the opposite pattern materializes for buildings. In these environments,
only 18 % of information about activities was considered shareable. Taken together,
these two findings seem paradoxical and invite reflection. Why would information
collected in private spaces be considered sharable, but information collected in public
spaces be considered off-limits? Our data suggests that our research participants have
an understanding that activities at work have monetary value for the worker and for the
enterprise, rendering it, in both cases, private by default. Where the worker is con-
cerned, scrutiny invites reprobation. Where the company is concerned, the information
is not for the worker to share. Within the home, on the other hand, people assume a
kind of comfort with and de factor ownership over information—because it is about
them, it is theirs to protect, to share selectively, or to distribute widely.

Finally, our work highlights the utility of Solove’s taxonomy [3] for mapping
privacy concerns related to introducing new technologies. The taxonomy may provide
designers with a clearer understanding of privacy, with each class of problems shaping
different design solutions. In contexts where information collection is of concern, our
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data suggests that designers should focus on understanding the purpose behind the data
being collected, limiting data capture to only the essential, and managing appearances
by limiting device capabilities to what is necessary. For information processing, they
should focus on safeguarding data and limiting its use to those that align with con-
textual norms. They can reduce information dissemination concerns by ensure the data
is accurate, openly communicating about how it is being handled, and enabling data
management by individuals. Lastly, designers can reduce the perception of invasion
issues by being useful but not disruptive in the context and enabling people to easily
disconnect.

6 Conclusions

We hope that by articulating and implementing innovative privacy design principles,
designers can play a pivotal role in building trust and assuaging the public’ fears about
smart technologies. The facet framework and accompanying approach to exploring the
introduction of new technologies provides a tool to help product designers to identify
and develop privacy-mindful usages that resonate with the context in which they are
deployed.

Acknowledgements. We thank our colleagues for their valuable comments and insights as this
work evolved.

References

1. Warner, R., Sloan, R.: Beyond notice and choice: privacy, norms, and consent. J. High
Technol. Law (2013)

2. Warren, S., Brandeis, L.: The right to privacy. Harvard Law Rev. 4(5), 193–220 (1890)
3. Mayer-Schönberger, D.: Delete: The Virtue of Forgetting in the Digital Age. Princeton

University Press, Princeton (2009)
4. Kang, J.: Information privacy in cyberspace transactions. Stanford Law Rev. 50(4), 1193–

1294 (1998)
5. Froomkin, A.: The death of privacy? Stanford Law Rev. 52(5), 1461–1543 (2000)
6. Reiman, J.: Privacy, intimacy, and personhood. Philos. Publ. Aff. 6(1), 26–44 (1976)
7. Nissenbaum, H.: Privacy in Context: Technology, Policy, and the Integrity of Social Life.

Stanford University Press, Palo Alto (2009)
8. Westin, A., Interactive, H.: Privacy On and Off the Internet: What Consumers Want (2002).

http://www.ijsselsteijn.nl/slides/Harris.pdf
9. Solove, D.: A taxonomy of privacy. Univ. Pennsylvania Law Rev. 154(3), 477–560 (2006)
10. Patterson, H., Zafiroglu, A., McCreary, F.: Facets: a framework for developing

privacy-minded usages. In: Proceedings of CHI 2016
11. Tuch, A., Trusell, R., Hornbaek, K.: Analyzing users’ narratives to understand experience

with interactive products. In: Proceedings of CHI 2013, pp. 2079–2088. ACM Press (2013)
12. Young, I.: Mental Models: Aligning Design Strategy with Human Behavior. Rosenfeld

Media, Brooklyn (2008)

78 F. McCreary et al.

http://www.ijsselsteijn.nl/slides/Harris.pdf

	The Contextual Complexity of Privacy in Smart Homes and Smart Buildings
	Abstract
	1 Introduction
	2 Considering Privacy
	2.1 Privacy Attitudes
	2.2 Spectrum of Privacy Concerns
	2.3 Contextuality of Privacy

	3 Method
	4 Results
	4.1 Extending the Facet Framework
	4.2 The Landscape of Privacy Sensitivity
	4.3 Categorizing Privacy Concerns
	4.4 Shifts in Information Sensitivity
	4.5 Impact of Privacy Attitudes

	5 Discussion
	6 Conclusions
	Acknowledgements
	References


