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Many of the research studies with new use casemddyile

The use of mobile communication devices and RFID technology concentrate on rather narrow use scenarnd

technology is a popular scenario for future shogpin
experience, and it offers numerous use cases dedate to
information delivery, item search, and payment. this

have been done with technology orientated peopleur
study, we wanted to chart end user expectations and
concerns in a versatile shopping scenario, whicreiex

paper we focus on charting the user preferences andifferent kinds of use cases. By this, we aimeéhtilitate

potential usability risks with the technology byepenting a
user study employing in-depth interviews and rdieymg

technique in an imaginary shopping situation, whire
user was introduced different use cases with a lepbione
employing RFID reader. In this paper, we report shely
findings and discuss the questions concerning thiudt
and conflicts related to the approach from the psént of

view.
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the interviews by showing the participants diffdriinds of
possibilities with the technology and evoke their
imagination. Similar approach where role-playinchtgique
has been used for charting user experience witlsipaly
interaction phenomenon can be found in [10], whibe
participants interacted with a mobile phone andalisags.

In the following, we present related work in theear
describe our user study and the key findings, aeduds
the trends that rose from them.
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studies, usability, physical interaction.
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INTRODUCTION

Postmodern consumer energy is changing the fututkeo
retail industry business. In the information sogighany
consumers use the internet to search informatioroor
product comparison, and with the advances in |Q is
increasingly possible while mobile. One technoldgybe
utilized in shopping scenarios is near field comioation
(NFC), typically employing RFID technology, whictare
be used e.g. to get the information about the iterhs
interest or for payment transactions. Mobile comivaition
devices integrating RFID technology already existy.
Nokia 6131 NFC mobile phone, creating true possidsl
to expand the use of the technology for wide ausien
Applying the technology successfully to end-useedse
would bring value for the consumeralue gain meaning
here e.g. getting simple information about the itef
interest or much more complex decision making stppo
like qualified comparisons of features or prices.
Nevertheless the acceptance of such technologig®tis
obvious. The user needs to see the personal valnefgce
friendly physical interaction and trust in the nmehnology
in mobile devices.

Physical interactionpphenomenon with mobile devices and
real world has gained relatively high attentionidgmrecent
years. Valkkynen et al. have proposed three categydor
physical mobile interaction — touching, pointing dan
scanning [11], which have been further investigabsd
Rukzio et al. [7]. Here, touching and pointing rete
physically touching or remotely pointing the smabject,
respectively, whereas scanning can be used to brawd
search smart objects or services in a physicalespafith
RFID technology, the user typically touches or poian
RFID tag from a near distance with his/her mobiide.
This interaction style has been suggested bothusecaf
the efficiency of interaction in providing shortsub avoid
long navigations paths in mobile device's applimati
menus, as for its intuitiveness - when you seldnt t
physical object by touching, you know what you are
interacting with. This kind of touching metaphorshaeen
utilized for instance in pairing Bluetooth devi¢és

Also in commerce, simple RFID based interactive
applications have been around for years, probdiayntost
common example being ticketing. These applicatiares
often developed around a limited functionality, and
concentrate e.g. on loading bus tickets into anDREg
card by buying certain amount of transactions dasedt
with the card identifier, and paying each trip buching a
reader when entering the vehicle. Commercial apptios
integrating NFC technology into mobile phones cko e



found, for instance NTT Docomo’s Osaifu-Keitai pamh  Participants

services in Japan [5]. The test participants were eight non-technical qress(4
women and 4 men), of which only one had ever he#rd
Furthermore, more complex systems related to teeais  prip pefore. Test participants were from the citf o
RFID in shopping scenarios have been proposed, asich Tampere, Finland, and their age ranged from earmgnties
concept level implementation that recommends ther us to over éO years,. Their active usage habits withbitao
similar products that s/he is interested in [8],idea that hones were restricted to phone calls and SMS, but
bill money was tagged [1]. These kinds of Sce”ariosmajority (5/8) had also some experience with r'nore

inevitably raise questions_related to usab_il_ityi,vapmy ar_ld advanced features like camera, MMS and mobilerieter
trust. Furthermore, despite of the positive expemds

reported with physical interaction phenomenon, ghare
still large unexplored areas with the interactienhinology
and in successfully applying it to large scale udéhough

Procedure

The shopping mall scenario that was role playeithénuser

- study consisted of different tasks where user v&®d to

RFID technology has been around lfor years, it d0&S  jnieract with a mobile phone and RFID as the sioeyl

necessarily appear as a familiar to ‘a man of hees.  rnceeded. The tasks utilized both interacting withkia

Moreover, the I_ack of commonly agreed user int&fac g131 NFC mobile phone and tags and paper protajypin

metaphors and icons on what do the tags do or #ig3t  The storyline for the shopping scenario, whereutber test

are referring to builds barriers to the use [4]. participant acted as the customer, was as foll@asH task
is numbered).

USER STUDY

Set-Up

To find out users’ acceptance, interests and fearsRFID

technology in shopping domain, a user study waasnged.

The study included user tests consisting of twaspar role

play and a semi-structured interview. The objectinth the

role play was to find out intuitions with interamgi with

RFID tags and NFC phone, and to get the particgpamt

understand the concept of RFID and the possitsliite

offers in shopping domain. Only after that it wasgible to

further interview the test participants.

First, the customer notices an advertisement inctucn
RFID tag in the shop window, and 1) downloads more
information about the ad to her/his phone by regdhme
tag. Then s/he enters the shop, and 2) downloadapaof
the shop from a tag in a map poster next to thep sho
entrance. He then walks to the product shelf, wi¢rg'he
reads a tag in the product package, which includese
information about the product. On his way to thedaout
s/he decides to buy a soft drink and 4) readsdbart the
bottle for more information. At check-out, 5) s/pays the
items with her/his phone by interacting with thegsta
The test was set up in a usability laboratory, wher Before leaving the shop, s/he is asked 6) if s/lamtsyto
imaginary scenario of a shopping mall was stagedré 1. create a profile based on her/his shopping. Thél@uld
The set-up consisted of two posters with RFID tagsbe used e.g. for informing him about special offtrat
presenting an advertisement poster out side a ahdpa  might interest her/him.

shop map in the lobby area of the shop, a table REID During each task, the participant was encouragethitik

tagged items presenting the shop itself, and a non-
functional RFID check-out desk. Nokia 6131 NFC péon
was used as the RFID tag reader.

aloud, and complementary questions to chart the
impressions and expectations with the task werecaskhe
guestions included, for instance, how the intecactivas
expected to happen, what kind of information washéo
received, if it should be stored and accessiblddtar use,
and alternative ways to do the task. After compgetihe
scenario, the participant was interviewed e.g. alibe
usefulness and acceptability of different features.

FINDINGS

First Impressions
As none of the participants had earlier experieabeut
RFIDs, the first impressions and intuition aboueracting
with tags varied. The expectations on how the auon
with RFID tags and NFC phone would happen (taskelre
divided into three groups: touching (3/8), point{{2¢g8) and
menu based (3/8). Touching the tag in the postén thie

: phone was done in various ways. Pointing the tag thie
Figure 1. Examples of the shopping mall set-up. phone from a distance was done mainly for two resiso
either touching a tag was considered embarrassintghe
user associated the phone to a remote controll@emuM




based
experiences with mobile phones in general, butreatly
wished by any of the test participants.

Information retrieved from a tag in an advertisetrgoster
(task 1) was expected to include different thirigse main
use case was getting more information about theréided
product (6/8). Other ideas included for examplernfation
about the availability, available variations anddtion of
the product, period of validity for the offer, bgimble to
save the information of the poster in the phone lagitig
able to purchase the product directly from the gost

Navigating and Finding Information
Possibility to download a shop map from a map potste

interaction was expected based on previousowards profiling among the rest 5/8 were based on

assumptions on anonymity and experiences with ntirre
loyalty card systems.

One of the ideas presented to the test participghmtag the
interview was to create a profile of preferred @wbided
attributes to assist in shopping suitable produdese, the
user’s personal profile would be matched againg th
product attributes resulting on recommendations and
warnings. This idea interested 6/8 of the testigpgnts
and they were willing to use some time for gettithg
added value provided by the service. Though, 3&8edt
that they were very lazy at typing information irsanobile
phone, so an easy method for adding informationladvbe
needed. PC, RFID tags containing only attribute

mobile phone using RFID tag (task 2) was found veryinformation and choosing from product attributesreve

appealing idea by half (4/8) of the test particigarihey
stated that they often felt lost especially in hypwarkets
and shopping malls. A map application capable sistiag

in navigating to a desired place or product washeds
instead of a static map. 5/8 of the test partidipavondered
if they could locate a desired product by touchimg RFID
tag in a poster or typing the product name in. Alading

information and location of different variations tble same
or similar product was hoped by 3/8. When considgthe
amount of information on the map, the main demagd to
ensure clarity.

Whereas half of the participants appreciated a ntiag,
other half consisted of people feeling confident
navigating in strange places by themselves andymmjo
just wandering around and discovering interestimiggs.

in

Comparing Products, and Customer
Profiling

All of the test participants had gathered informatabout
some products for comparison. Here, 2/8 said thay t
could easily keep the information in their mindst bthers
used paper or brochures to record the informafibis was
done for comparing the features or prices betwékerent
products in the same shop or same products inreliffe

shops later on. The most important piece of infdioma

Advertising

was the price. These people were interested in th

possibility to easily capture the product inforroati by
interacting with a RFID tag.

Initial reactions towards mobile advertisement amgbr
profiling (task 6) were many times very negativeiv&cy
issues related personal data were raised by 6i8adisers.
Any kind of attempt to control one’s shopping habitas
resisted. Advertisement at least in form of (molptene)
messages was considered disturbing. Despite negtst
reactions, 6/8 of the participants had moderaterést
towards mobile advertisement if they could decideatv
kind of advertisement to receive and when not teie
anything. According to them, deciding upon advertignt
content would be done by creating a self made lprofi
Attitudes towards automatic user profiling remairreghly
negative with 3/8 users. More or less neutral wattés

methods suggested by the test participants. Irieges
product attributes included for example allergeB#8)
country of origin (2/8) and energy content (3/8).

Paying

Using a mobile device as the means for paymenidsted
half (4/8) of the test participants. Particularlgymg for
smaller, cheaper items on-the-go was found intiexgst he
other half resisted the idea. They had fears ddbyiity and
privacy. 2/8 of the participants resisted and fdare
information systems to such degree that they osédicash
for payments at the moment.

General Impressions after the User Test

The suspicion in the beginning of the test sessi@s
replaced by interest towards the possibilities dfIlR
during it. Every test participant found some agbdeaise
for RFID in shopping environment. Getting more
information about the products fast and withoutihgwo
trouble anyone interested 7/8 of the participaRtssibility

to summon appropriate sales person on the spoa véy
interested those preferring human service. Prospect
shopping in a more cost and time efficient way was
appealing, but there was high resistance towargisshop

or even system getting hands on personal informdiie
éshopping habits thus allowing personalized adwemient.

DISCUSSION

The study revealed several interesting trends, evileere
are conflicts of interests, suspicions, mistrusid ahus
potential usability and acceptability risks with eth
technology. The study recorded fears related teapyi e.g.
in giving out personal information in consumer o,
and receiving spam messages. Similar findings i@ th
context of mobile services have been reported befa}.
There is also an interesting contradiction in comsts’
wish. On the other hand, users desire personatieedces,
here e.g. information about allergens, but on themhand
they don’t want (and bother) to give out much infation
about themselves. This is yet another challengetlier
service designers.



Moreover, there is a possible conflict between wittet to support wandering type shopping behavior. Fehithe
users want vs. what the shopkeeper wants. Comparingrivacy of the data that is considered personal toed
prices to find the cheapest one may not be inrttexests of  reliability of the information systems create everore
the retailer. However, among our participants, #swhe  barriers. The contradiction in users’ wish to get
preferred use case for current practices in takiotgs of a  personalized ads while maintaining high control rove
product. Moreover, wandering behavior is an intégmgs  personal information and without having to spendcimu
phenomenon, which currently is not supported in ynan time on providing it is yet another interesting k#rage for
technology orientated use scenarios — many timeplpe application designers.

come to a shop to look around and wander, not sagés
to find a particular product. On the other handneexing
behavior may be desirable also from the retailpomt of
view, as it may result impulse purchases. In otdefeel
useful, a successful technical application shoylda adapt
to the current shopping practices of the user.
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