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Abstract This paper is based on studies of a living lab pss¢ which is an open, user-centric, innovation apph,
where several actors from industry, user groups aretlemia are involved. We aim to describe and aedtiye
dynamics in an innovation boundary context based tving lab process. An action-oriented reseaagproach
was applied and the empirical results are from ThedRProject (TFP), with the aim of customizing a I@roduct
based on the needs of a user group. The findinggaalyzed from a community of practice perspeativere the
three different communities i) researchers fromrhsthd Living Lab (HLL), ii) ICT developers (ICTD),dhiii) next
of kin's to demented elderly persons (NOKD) represitie units of analysis. The analysis identifieeesal
boundary situations that played a vital role foetimnovation process. The contribution of our resbdo innovation
theory is a process model describing the dynamiemiinnovation boundary context with regard to baany
objects-in-use as well as to brokering. The reseduighlights two different levels of brokeringpijoduct/service
brokering; and ii) process brokering.
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1 Introduction

The research interest in this paper relates toviaten and learning and the intertwining of theseirth

an innovation process. Generally, innovation atifigsi could be understood as all scientific,
technological, organizational, financial and comer@rsteps which actually lead to, or are intented

the implementation of innovations [1]. The last t@ars, researchers has focused on other innovation
approaches than the one performed within one piatidirm or within one specific R&D department.
Open innovation [2], user driven innovation [3] aihdng labs [4] are all examples where co-creation
between a multiplicity of actors and stakeholdeesia focus during an innovation process. Furtheemo
innovation and structural change are often allegedresult from information brought into the
organization by external representatives [5]. Té&ls to an interesting challenge of crossing seab
such kind and to understand different forms of\vétis and interaction taking place at the integfac
between different groups of stakeholders acrossethsectors. Hence, one way to approach the
intertwining of innovation and learning is to unstand boundaries and the bridging of boundarieslenh
such a multiplicity of stakeholders and boundariieseases there is a need to develop approaches for
integrating and leveraging for such a context,d.boundary context.

In this paper we apply a community of practice pecsive on a living lab process, which is a usertte
innovation process, where several actors from imguaser groups and academia are involved. We will
present findings from an ICT innovation process rghem organization (the ICT developers) collaborate
with a user group consisting of people not beloggia an organization, but driven by an interest:
caretaking of a demented person, such as wife, amasbfather or mother (the next of kins), and
researchers from Halmstad Living Lab. From a comityuof practice perspective, we can see how
different community groups engage in a heterogesé@ateraction where a mix of different world views
is to be handled [6]. We pay particular attentiodoundaries, boundary objects and brokering atakes
the existence of boundaries as given in the s@natoccurring in a boundary context of a living.lab

The research question in the paperHsw can a boundary context, such as a living labcpss, be
understood and facilitated from a community of picec perspectiveThe empirical findings result from

a project called The Find Project (TFP). The afnthe TFP was to customize an ICT product based on
the needs of a user group. The ICT product thatildHze customized consisted of a sender and avegcei
that worked together in a mission to find missirgeats. There were about fifteen people involved in
TFP: three researchers from Halmstad Living Labl(}iithree ICT developers (ICTD) and the group of
eight next of kin's to demented elderly persons KiI).

The contribution of our research to innovation tiyeis a process model describing several implicetio
for how dynamic activities in an innovation boungawontext (such as a living lab process) can be
understood as well as facilitated by different sapppnechanisms. From our findings we have found tha
essential mechanisms of the boundary context &éimportant for facilitating interaction and learg
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in a living lab process. For that reason we hagtirdjuished several boundary objects-in-use and two
different levels of brokering.

2 Living lab: communities of practice in an innovation boundary context

Learning and working are interrelated, compatiliertwined and connected to innovating [15]. The
innovation process in TFP was inspired by userfaeimnnovation and the living lab approach [4]. Qofe
the underlying ideas in the living lab approacthist people’s ideas, experiences and their daidylsef
support from products, services, or applicatiofmutd be the starting point in innovation [11]. The
living lab approach also relates to co-creatiocaditaborative, multi-contextual real-world settingdd].
During the last years five key principles has eradripr the living lab approach [12]:

- Continuity: Cross-boundary collaboration that bsitth trust.

- Openness: As many perspectives as possible imtloeation process.

- Realism: Involvement of real users, co-creatorseat-life situations.

- Empowerment of users: The innovation process shoellldased on human needs and desires.

- Spontaneity: The ability to detect, aggregate, amalyse spontaneous users’ reactions and ideas
over time.

In a Living Lab process, based on the five key @gles, the innovation process takes place in aemor
social context, where relations and connectionseskral people and activities crosses various tgpes
boundaries in a multi-contextual environment.

One of the main motives behind the approach isdbehg the TFP process we wanted the NOKD to be
active in the process not only as a reference gbotipnore as co-producers. In the TFP we startéid avi
product with an intention to customize it accordiagriteria’s from the NOKD. This approach is aleo
line with the living lab approach, where for instar{4] argues that there is no standard user, whaxths

to a focus on customization. The living lab actstare intended to improve a product with regéodbe
needs of a new customer group which will changeetreryday practice of that group [1].

2.1 A communities of practice perspective

A community of practice (COP) is a group of peofilat share a concern (or a set of problems) and
deepens their knowledge by interacting on an ongybiasis [14]. Learning is described as an ahiity
negotiate new meanings within a COP, to creategemgant in COP and to deal with boundaries between
COP’s [8], which means a form of inter-communigining process [13]. The inter-community process
is important [16] because it helps to overcome sofrtbe problems the community may create for fitsel
[15].

Some critics about the inter-community process besn raised: the dynamics of inter-community
knowledge sharing processes has been neglecteddh @OP-literature [13] and that COP is limited in
addressing the power dynamics in the inter-commymibcess [10]. Yoo, Lyytinen et al [18] discusses
an innovation process from complementary sociatstedion, which is identified as combining two
previously unconnected communities [18]. Hislop(Q2Pstates that the dynamics of knowledge sharing
within and between COPs are likely to be qualigtivdifferent, the sharing of knowledge between
communities being typically more complex and moiféicdilt. However, Boland & Tenkasi [17] argue
that the beauty with COPs is that they are nottéichio specific contexts and organizations butstand
boundaries. In order to understand this complegriobmmunity process of learning they develop the
concepts of perspective making and perspectiveagaji7]. Perspective making represent the firgh,ste
in which knowledge creation is built and re-budt shared understanding and communication within a
community of practice [17].

In the presented research we regard the diffetakébBolders (NOKD, ICTD and HLL) as three different
communities of practice [8, 14]. NOKD’s practicecigretaking, ICTD’s practice is development of ICT
products and HLL's practice is research.

2.2 Forms of boundaries and brokering

There are attempts to use the theory of brokenmbtmundary objects in innovation settings [13, 2@,

21] but they all discusses the lack of dealing wite dynamics. According to Levina and Vaast [10]
boundary spanning could be described as a shafiexgpertise between boundaries. They described kin
of role of a change agent, boundary spanners-ictipea who produce and uses artefacts, boundary
objects-in-use. During such boundary spanning thenbary spanner uses several artefacts such as



scenarios, physical prototypes, design drawingsathdr types of documents in order to communicate
and collaborate organisationally. Similarly, Boland Tenkasi [17] say that in order to have an inter
community interaction different forms of objectso(imdary objects) or subjects (brokers) are needed.
These can serve the boundary spanners when to rsup@aning creation and bringing in new
perspectives in a brokering processes, between cwmitigs of practice. Thus, boundary relations are
described as a duality: i) boundary objects; andridkering (activities and situations).

Boundary objects, serve to coordinate and commtaiparspectives for some purpose [9]. Boundary
objects play extremely important roles as shortdotscommunication, as well as playgrounds for
knowledge sharing among different communities @icfice [15, 16]. Brokering is the second part & th
duality, made by people who introduce elements raiciices from one COP into another COP [8].
Boundary objects can be used by a broker in a birakesituation. In [10] the community of practice
perspective is disregarded due to limitations idradsing power dynamics. Levina and Vaast [10] and
Lindgren, Andersson et al (2008jidress boundary objects from boundary spanniagnét from
communities of practice perspective. Within comntiesi of practice boundary bridging is described as
boundary relation which consist of two intertwinpdrts: boundary objects (artefacts) and brokering
(activities and situations) [8, 14]

Based on the above concepts of living lab, commasibf practice, innovation and boundaries we
consider a boundary context as a multi-facettechegrer place, where several co-existing actors or
communities of practices play out their organigaimd interaction for a common goal, for instaneghs

as a living lab project.

3 Research approach

Our underlying methodology was in accordance withaation oriented research. In action oriented
research, there is always a balancing betweenvimgin the change process (the problem solving) an
the research process [22] which is further inspfrem the clinical perspective [23, 24]. Hereirch8in
argues that the process should be client driventhe needs of the client is more important then t
needs of the researcher. So, the focus should dieort’'s issues rather than involving the cliemtthe
researcher’s issues. This was particular apprepfatus in a living lab approach.

The main idea in TFP was to learn more about tleelsief the kin's in order to customize (in this @ap
customization is interpreted as significant impmoeats to an existing product) the ICT product based
the needs. The ICT product that should be custahipasisted of a sender (Grey in Fig 1) and a vecei
(white in Fig 1) that worked together in a misstorfind missing objects (in the TFP a missing pe)so
according the ICT developers (ICTD). When the ICt@Bveloped their product they had a broad
perspective on a missing object, it could be alnaogthing: a stolen car, a missing container ofdgoar

a demented person.
IcT
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Figure 1: Left: Sender and receiver, Right: The TgtBcess

In the TFP, several workshops were held in an apart that has been a meeting place for next ofkin’
to demented and also demented people. The apartimeant example of real-life context which is
addressed in the Living Lab key principle realism.

The TFP innovation process (Fig 1) was inspirecobgciples from user-centred design [25] and user-
centric innovation [26]. The first phase in TH&entifying needs and probler{sig 1), consisted of three
main activities: planning; workshop and a follow mqeeting. The workshop consisted of presentations,
demonstration of the ICT product, creating scemaiio groups and follow up discussions. The main
reason behind the scenario inspired technique waget a rich description of the life-situation and
caretaking among the NOKD.

The second phase in TFHEgmparing needs vs ICT prototyffég 1), followed the same structure as the
first phase. At the planning meeting a comparisetwben the needs of the next of kin's, presented in



mind map [27], and the ICT product was done whagulted in a list of statements and questions were
seemed to be a difference between the functionafitidesign of the ICT product and the actual neéds
the next of kin's. When the list of statements guestions was adjusted and approved by the next of
kin's we started the second part of the workshogividually prioritize the most important statengnt
and question on the list

The third phase in TFRRe)Design(Fig 1), followed the same structure as the fivgd fphases. The
workshop started with a presentation of the deaigivity, followed by the actual group-work and edd
with a presentation of the group prototypes.

Analysis of the empirical data from the TFP was enada continuous manner during the process and
also after the innovation process. We integratesttteof facts and physical conditions or circumsgsn
that surround a situation, which might help to deiee interpretation of a given interaction. The
brokering situations in a boundary contegtdescribed as the intertwining of: boundary syagin-
practice [10] and, brokering [8] inspired by perdpe making and perspective taking and the use of
boundary objects [9]. From the findings we ideatifisituations that affected the innovation proéess
greater extent in terms of brokering situations emdonsequences for further actions and learimrige
project. A process model was developed, in ordeptweptualize the various forms of interactions.

4 Brokering situations in a boundary context

We have distinguished features within the embedutadtices of a Living Lab and we have pointed out
four brokering situations where different formshybkering took place. The first sub section (4dlpi
description of the boundary context where we umadrtmany of the research activities. The first
brokering situation (4.2) took place at the firstrisshop in thddentifying needs and problems phase.
The second (4.3) and third (4.3) brokering situsidook place at the workshop when we were
comparing needs vs ICT prototype ahd fourth (4.5) situation took plae¢ the (re)Designvorkshop.

4.1  The brokering context — the apartment

The workshops in the TFP were held in an apartrti@tthas been a meeting place for next of kin’s to
demented and also demented people. The apartmerguipped with tools and artefacts especially
designed for demented elderly people. The apartalentserves the purpose as a kind of test lalgrato
for NOKD were they can try, test and also borroar @ shorter period) different tools and artefacts.

i

Figure 2: The apartment

The apartment is also designed according to piiegipased on helping elderly demented people; each
room is painted in special colour, green room, n@aim, etc. The colours are chosen to be in a strong
contrast to what's on the wall for instance a lighftch, to the left in figure 2.

Before the first workshop started the HLL and ICEbt a guided tour around the apartment by the
NOKD. It was obvious during the guided tour tHa¢ NOKD gained in confidence in the relation with
the HLL and ICTD, for many of them this was thesfitime they have met researchers and ICT-
engineers. In a sense we were very close to thdifeeaontext situation of the NOKD'’s, which isurial

in the living lab approach [12]. We will refer tbet apartment as a boundary context where brokering
situations took place during the workshops. Yooytlnen et al [18] describes a social context were
actors from different communities negotiate andually adjust to other’s perspectives which influesic
the innovation process as a “trading zone”. Theitiga zone and the boundary context has much in
common but there is one difference, the empowerwithte users which is addressed in [12]. The glide



tour in the apartment could be understood as anoempnent activity, relating to the forthcoming
brokering situations.

4.2  The scenario brokering situation

At the first workshop the researchers from HLL hanloducedscenariosas a technique for capturing
ideas and needs for the ICT product and the ICTDatestrated their product. The brokering situation
took place when the NOKD were working with the saméws. They discussed quite loud and wrote down
a question (Fig 3a): “If a demented person disappeare will | start to look?” They also wrote down
note (Fig 3a): “Direction indication! Use the imet to get an indication where the person is.”yTakso
underlined some of the statements that they hatewron the paper.
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Figure 3aand 3b A scenario note and a brokeriihgegion (notes in Swedish)

After the NOKD had written down the notes and theesjions they asked for one of the ICTD
representatives and several more additional questdse, such as: “Is it hard to get an indicatibthe
direction?”, “Is it possible to connect the sendmxéiver to Internet and get a position on a magw¥
representative for the ICTD answered the questionslso started a dialogue asking follow up qoesti
(Fig 3b): “How do you mean?”, “What do you meanlbgation of direction?”. During the dialogue the
ICTD placed himself in the sofa and took part ia tbllowing work with the scenarios, at severalgsnm
he stated “this is really interesting and usefplLitf.

The workshop were the scenario brokering situataok place is regarded as user-centric innovation
activity [28] in a living lab innovation processjtbalso a brokering situation relating to both I8&D’s
role as boundary spanner [10] in the inter-comnyulgiirning process [13]. The three different groups
NOKD; ICTD and HLL are interpreted as three diffefreommunities of practice. Each one of the COP’s
share a set of problems, a mutual concern andmitid@ COP they interact on an on-going basis [, 14
In the inter-community learning process HLL actaadroker (the workshop) [8] when introducing a
boundary object (the scenario-technique), the I@GEDalso as a broker or boundary spanner-in-peactic
[10] (when presenting the product and taking padialogue) and their product as a boundary object-
use. It is interesting to notice that the brokerdmgl boundary objects presented by HLL were uséken
inter-community relation during the innovation aityi between the NOKD and the ICTD. HLL acted as
a brokering for brokering situations.

4.3  The newspaper-clip brokering situation

The second brokering situation was initiated byslL@ member of the NOKD) when he presented a clip
from a newspaper (Table 1). HLL had started thekaloop and presented a mind map as a summary of
the last workshop. Lars raised his voice and saidiéinted show us something, Lars showed the
newspaper clip (Table 1) and described what hapédragal to him and his wife, rather recently.

gicl-‘};ii'j?g'!st:lésnn}bé; Female found in good condition (12/2-2009)
r<dn el ., .
strall, e The 73 year old demented female left her apartineviarberg at 21.40
Kvinna hlttades J on Monday. When she did not return at 22.15 heb#d (Lars) called
vélbehallen 7/, " the police.
.‘j‘:;ffg‘k:.’:gj’:i;gg:de The police started searching for the female and fwer a couple of hours
%{'%“j?{’,,‘,‘;’:g’;g’sgkﬂ';;“ later. The female suffered from a light hypotheraal her life is not in
el
e 318 s, danger.
map:sl.mhse;
SEn
kandet QC:I p:‘tﬁﬁﬁalépepkiﬁz n-
nan ndgra timmar senare.
Kvinnan var utom fara, fér-
utom att hon var lite ned-
kyld.

Table 1: Newspaper clip (in Swedish) and brief summary



He also explained that similar accidents have hagpafterwards. Lars had a two-folded purpose by
showing the newspaper clip. Firstly, he wantedHId (and ICTD) to get a deeper understanding of the
life situation of a NOKD. Secondly, one essenteta, according to Lars, was to point out that most
situations when demented persons get separatedtfi@MOKD is close to their homes or, when the
NOKD is rather near the demented but cannot fircoh&im. He described two other occasions. The
first one was when they were at an airport andljesbre they were boarding the airplane she sugidenl
disappeared. The second occasion was at Gothe@pa and in the break between the acts, she was
also missing. These two situations were extremegssful for both Lars and his wife.

One of the representatives from ICTD started tofalltw up questions like: “How far away did your
wife go?”, “What is the maximum reach of the sended receiver?” During the discussion the NOKD
supported his ideas and recognized them-selvéwidéscription from Lars. The NOKD claimed that the
maximum reach of the sender and receiver shoulsDBemeters, longer reach is not necessary. After th
brokering situation the ICTD started a discussiad ¢heir opinion was that this input from Lars was
really important. “Maybe this is the first time weally understand the life situation of a NOKD’asked
Lars why he did as he did and the answer was: “Bsx#éhe ICTD and HLL listen to our opinion and to
some extent are engaged in our wellbeing.”

From a COP perspective Lars acted as a brokemf8hg a boundary object (the newspaper clip) [10].
The effects of the brokering and boundary objecs$ tveofolded: i) a deeper understanding of the life
situation (ICTD) and, ii) a design guideline (a aeaof 500 meters and near the home range). Lars
presented the newspaper clip at a group meetitgnded by three different COP’s, which lead to a
process of perspective making and perspective dgiri] involving all three COP’s. The dynamics et
brokering situation involved many people from th@®Ps, many ideas and some boundary objects, this
is not that well described in the literature [1B}.the end of the brokering situation, the ICTD Icbu
answer questions like: “Why their product is impaoit?”, “Where their product should work?”, “What it
should do?”, “And to some extent how it should w&rRhe discussion had an impact on ICTD and the
continued development of the ICTD product. WhensL@escribed why he did as he did, he described
that the brokering situation is dependent on eabii®kering situation, that a kind of trust has bee
established during the engagement in the scenesl@bing situation.

4.4  The questionnaire brokering situation

The third brokering situation took place when th@KD was asked to fill out a questionnaire. In the
questionnaire there were seventeen statements ledDOKD should rank the statement from the most
important “1” to the least important “6”. They wenet allowed to rank all statements - they had to
choose six out of the seventeen. After the NOKD filatl out the questionnaire the HLL made a quick
summary and presented the result (based on the)¢odiCTD and NOKD (Table 3).

The result started a rather loud discussion betweembers of the NOKD and also between NOKD and
ICTD. One of the most frequent comments between lmeesnof the NOKD was: “Did you choose that
statement?”, “I didn’t, but | think that it is imgant.” Most of the questions from the NOKD to ICTD
included: “Is it possible to have that function?Does it cost any extra?”, “How exactly will you do
this?”.The NOKD was very curious about how the IC$ibuld develop the new improved prototype.
After the discussion | talked to the ICTD and asK&dhat did they think about the result?” The answe
was: “we take the result seriously; mostly depehdenthat we had been involved in the process.ef w
had not been involved there is a chance that thétreould end up in the bottom of my desk drawer.”

The next of kin should be able to control the gapbical position of the demented.

It is important that the sender and receiver shbeldimple and easy to use, with few functio

Indication of the battery status.

Al W N P

The receiver should indicate direction.

Table 3: Ranking from the questionnaire

In the above described brokering situation thereevb®undary objects-in-use [10]: the questionnaié

the result of the questionnaire. Notable is that loundary objects were related to each othereén th
brokering situation, i.e. what happened in oneasitun affects the other situation. Both the ICTDdan
NOKD were in a sense brokers by actually rankirefeshents and discussing the statements. Trust
appeared to be really important and trust was Hyiltaking part and being engaged in the process of
perspective making and perspective taking. The IGW3 involved in the making of the questionnaire
and they had also been involved when Lars wastgliis story, and participated in an open dialogue
with the NOKD. A trust that was established in thhecess affects the trustworthiness of an objeatt th



could be a boundary object-in-use. Notable is that500m limitation of the sender was not among the
high ranked statements, which indicates a need follew-up process on relation between brokering
situations.

4.5 The prototype brokering situation

The fourth and last brokering situation had themwdijective to build and design a low-fi prototy{fég

3). At the workshop the NOKD had to their help: @gppencils with different colours, flower foam
bricks, scissors, sticky tape, post-it notes aradpgts. The instructions was just: “lets get creain the
designing of a low-fi prototype”. Before the workghHLL and ICTD had a discussion about “How will
the workshop go?”, “How will the NOKD react to thisorkshop?”, “Will they be engaged?”. Most of the
NOKD’s members were over 65 years. When the wonksttarted they really started to work, there was
absolutely no reason for our earlier concerns. Tdisgussed different solutions, draw sketches aedl u
the scalpel in cutting the flower foam brick anddhed a lot. After about 90 minutes they presettied
low-fi prototypes of the sender and receiver. Addaliscussion started during the presentation af the
different ideas and the ICTD had a lot of questidse of the groups presented a receiver inspnad f

a compass which should show the indication of dimac(Fig 3). The sender would be inside a piece of
jewellery and there were mainly two reasons bettiigl solution: the demented should want to wear the
sender and for a demented person routines are famjcend it is easier to learn a new routine if the
demented wants’ to wear the sender.

Fig 3. Left:a paper prototype of the receiver ahd sender as inside a piece of jewellery. Middlestreder with a
nametag and a button. Right a receiver made of pdiesver foam brick and flower sticks.

The other group presented a low-fi prototype ofrigeiver (to the right in fig 3) that should besy#o

grip, light-emitting diodes in the top indicatiniget direction and to the left indicating the disenthe
prototype also contained a speaker that respondbesh \ person pushed the button on the sender. The
sender should have a nametag (middle fig 3), the measons behind this are that a demented peeson c
forget their name and the space on the sender mesed.

After the workshop the ICTD was surprised by thgagement, the quality of the prototypes, the ideas
and that the process has worked out so well. This the first time that they had really worked tbget
with users (creating artefacts and taking part ioug discussion) during a longer process. In other
innovation processes they had used the users@gmlogroup of ideas.

In the above described brokering situation allhaf bbow-fi prototypes were boundary objects-in-usig (
3). The discussion in the groups between NOKD &itDl is an example of brokering, were it was rather
unclear who the broker was. If we compare the pypes with the result from the questionnaire ared th
newspaper-clip it became clear that there wereradittions, but also consistencies in the procEks.
first contradiction was that in the questionnaisaiplicity”, “easy to use”, “few functions” were me
high ranked. But the actual prototype was complék wew functions (speaker) and many light-emitting
diodes. The second contradiction was that geograppbsition (visualized on a map by mobile or web)
was mentioned in the scenario as well as high ihikehe questionnaire but, was not mentioned @ th
presentation of the prototypes, neither by the IGBDthe NOKD. The prototype was consistent with th
earlier results: indication of direction and inteddo be used 500 m within home range.

5 Product/service and process brokering in an innovan boundary context

The TFP innovation process has been describederadtion between three communities of practice [8,
14]. Therefore the analysis is to a great extefhiénced by the dynamics in brokering situationam
innovation boundary context, including brokeringldboundary objects. We will highlight the following



three considerations and implications for undeditepand facilitating an innovation boundary comnftiex
a living lab process:

1. Boundary context for establishing trust and engageent

The research indicates that innovation activitiea boundary context are about feeling comfortablla

the actual environment. We saw how the NOKD acyudlt comfortable in the apartment were their
demented family members and next of kin's usuallgt.nThe physical layout and facilities in the
functional areas within the factual room space @thg vital role for establishing a familiar envinoent

for the brokering situation. By making the enviramtal prerequisites and conditions highly visibhel a
present as a boundary context in the living laltess have led to that the NOKD feel their interestee
accommodated more effectively. Also, it was in ttdem, or apartment, where the NOKD had all their
meetings and performed much of their daily acegtiogether. By being in their space might empower
the NOKD group and makes them more accountablenfportant input (perspective making) in the
living lab process.

In order to meet a user group’s need for more coiewvee in a brokering situations, we argue for
consider the importance of the boundary contextrwhbealing with trust and engagement during
innovation activities in a living lab process. hetliterature about inter-community interactiomstrand
engagement (and the underlying dynamics) neede texplored further [13]. However, the knowledge
and competence of the NOKD was truly important tfoee product/service brokering in the innovation
process (Fig 4). It was necessary to bridge thebgéyween their problems and needs of the ICT piioduc
as well as their related use of it in the later. run

2. Product/service and process brokering in the boundg context

Herein, brokering is about alignment and creatinganing [13, 19, 20] on two different levels:
product/service and process le\€ig 4). The product/service brokering situatiocosild be described as
a process of perspective making, perspective taklify between NOKD and ICTD were boundary
objects was used. One examplegadduct/service brokerings when Lars shows the newspaper-clip and
talks about his wife. In a sense it was more ofpective making and less perspective taking from
NOKD and the opposite from ICTD (Fig 4). The unglarty reason why he did it, he described as trust
“the developers listened” and that he had becorgagad in the process.

Theprocess brokeringims to facilitate that constant iteration, feezkband reflections are undertaken as
an interactive dialogue during and between groujvities, which is considered important for innowat
from a more process-oriented view. Herein pihecess brokerings an iterative process which aim’s to
facilitate reflections and creations of perspectizking and engagement activities. For this purpsse
have identified the need and necessity of an emefgmundary spanning competence. The appearance of
a new role took place [10]. The role can be reghatean expert on process brokering for produwitser
brokering situations. We could see several sitngtiwhere the role was undertaken by the HLL
community members, by their engagement in devetppitommon viewpoint that adequately captured
the dynamics of relations between the other comtiasnbf practice. This role was played out both
spontaneously and intentionally by the HLL commyunitembers. The aim of this role-taking was
primarily to break boundaries in order to reacimictual understanding between the various communitie
of practice. The process broker can help maintha legitimacy of the organization by providing
information to important client groups, stakeholgesups or communities.

3. The role of boundary-objects-in-use

The workshops in the TFP innovation process weilt dround activities and artifacts’ [10]. In many
product/service brokering situatiortee activities, such as creating scenarios, waegtivined with the
artefacts used, boundary-objects-in-use, for im&ara discussion between COP’s, during a group
activity. The idea’s of boundary spanners-in-pietaind boundary objects-in-use [10] are supporjed b
the empirical data.

Several boundary objects were used, produced aptbdrced with the particular focus on innovatidn o
the product. For instance, one such boundary abjaaiis negotiated in the living lab process was th
scenario that was related to the mind-map, whichtuim was related to the questionnaire and the
prototype. This is an example whprocess brokerings about handling and preparing boundary-objects-
in-use. Another example was about the consistendycantradictions between the boundary objects-in-
use, which then were needed to be handled imptbeess brokeringincluding negotiating boundary
objects-in-use.

In this section we have presented three implicatifor understanding and facilitating an innovation
boundary context in a living lab process. Thesedhimplications indicate that facilitating could be
understood as process brokering for product/serbigdering situations in a boundary context with



regard to trust end engagement. The process addigifservice brokering is visualized together wtith
perspective making and taking process in the psogesiel (Fig 4).

Community of
developers

Figure 4:The process model of an innovation bougpdamtext

6 Concluding remarks

Our results clearly indicate that a boundary canteas impact on the innovation process. First bf al
these activities led to actions and consequencasvikre important to the subsequent phase in the
innovation process, i.e learning from iterationgl actions. The emergent properties of distinguished
actions undertaken by the different community mensifiermed a good basis for interaction and learning
across community boundaries. Members from the tboeemunities combined and transformed different
views as well as objects of concern for the innovaprocess, such as problem motivation, scenario
descriptions, prototypes etc, things and views sloateone thought of as being important for mothati
the project, for reaching the goal, for taking thight” action.

The research provided us with insights from theadyics of the interactions that occurred between the
various types of stakeholders in a living lab inaibon process. The dynamic interactions are dessdriity

a process model (Fig 4), which consists of a nunidfeessential activities and functions that were
considered important in order to facilitate botbgass brokering and product/service brokering sdoa

for a dynamic innovation boundary context. The lamg context, within which the activities occurred,
played a vital role for the overall concern of bdary interaction and learning. Herein, boundaryeots-
in-use, product/service and process brokering wasected with other issues such as empowerment and
trust in an intertwined process. Thus, we condideprocess model (Fig 4) to be a conceptual qagmni

of an innovation process, consisting of intertwinedduct/service and process brokering situatigves.
direct this process model as our contribution twiration theory as we conceptualize the dynami@in
innovation (living lab) process from a communityprfctice perspective in that model. The innovation
process context for our research is the innovapiartess with three different COP’s. This differsnfr

the innovation process context in the article byiha and Vaast (2005), were the context is betvieen
firms or between two departments within a firm.

References

1. OECD,Oslo Manual: Guidelines for Collecting and Interpreg Innovation Data3rd
ed, ed. N. Tanaka, M. Glaude, and Fred Gault20@&2@ Publishing.

2. Chesbrough, HThe Era of Open innovatioim Managing innovation and changb.
Mayle, Editor 2006, Sage.

3. Hippel, E.v.Democratizing innovatid2005: MIT Press.

4. Eriksson, M., V.-P. Niitamo, and S. KulkBtate-of-the-art in utilizing Living Labs

approach to user-centric ICT innovation - a Europegoproach 2005.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.
28.

Ancona, D.G. and D.F. Caldweiridging the boundary: External activity and
performance in organizational tean®sdministrative Science Quarterly, 19%8%(4): p.
634-665.

Aldrich, H. and D. HerkeBoundary Spanning Roles and Organizational Structur
Academy of Management Review, 1977(2): p. 217-230.

Cohen, W.M. and D.A. Levinthadbsorptive Capacity: A new perspective on learning
and innovationAdministrative Science Quaterly, 198%1): p. 128-152.

Wenger, E.Communities of practice: learning, meaning, anchiitg1999, Cambridge:
Cambridge University Press.

Star, S.The structure of ill-structured solutions: boundanyjects and heterogeneous
distributed problem solvindistributed artificial intelligence, 199Q.

Levina, N. and E. VaasiHE EMERGENCE OF BOUNDARY SPANNING
COMPETENCE IN PRACTICE: IMPLICATIONS FOR IMPLEMENT®N AND USE
OF INFORMATION SYSTEMBIIS Quarterly, 200529%2): p. 29.

Bergvall-Kareborn, B., M. Holst, and A. Stafist: Concept Design with a Living Lab
Approach in Proceedings of the 42nd Hawaii International Corfere on System
Sciences - 2002009.

Stahlbrost, AForming Future IT - The Living Lab Way of User liwamentin
Department of Business Administration and Soci@®e£008, Luled University of
Technology: Luled.

Hislop, D.,The Paradox of Communities of practice:Knowledgaisly between
communitiesin Knowledge Networks:Innovation through Communitiigsractice

P.M. Hildreth and C. Kimble, Editors. 2004, Ideagp: London.

Wenger, E., R. Mcdermott, and W.M. Snydaultivating communities of practi2zf02,
Boston: Harvard Business School Press.

Brown, J.S. and P. Duguidrganizational Learning and Communities-of-Practice
Toward a Unified View of Working, Learning, and dwationOrganization Science,
1991.2(1): p. 40-57.

Cook, S.D.N. and J.S. BrowBridging Epistemologies: The Generative Dance
Between Organizational Knowledge and Organizatidfrabwing.Organization
Science, 199910(4): p. 381-400.

Boland, R. and R. TenkaBierspective Making and Perspective Taking in Conitthesn
of KnowingOrganization Science, 1996(6): p. 350-372.

Yoo, Y., K. Lyytinen, and R.J. Bolan@istributed Innovation in Classes of Netwarks
in Proceedings of the 41st Hawaii International Coefeze on System Scienc2808.
Lundkvist, A. User networks as sources of innovationkKnowledge
Networks:Innovation through Communities of practieeM. Hildreth and C. Kimble,
Editors. 2004, Idea group: London.

Manville, B.,Building customer communities of practice for besmvalue:Success
factors from Saba Software and other case stuthdénowledge Networks:Innovation
through Communities of practicB.M. Hildreth and C. Kimble, Editors. 2004, Idea
group: London.

Lave, J. and E. Weng@&ituated learning: legitimate peripheral particip@nl1991,
Cambridge: Cambridge University Press.

McKay, J. and P. Marshallhe dual imperatives of action reseail@hand People,
2001.14(1): p. 46-59.

Schein, E.HThe Clinical perspective in fieldwarQualitative research methods
serie1987.

Schein, E.HProcess consultation, action research and clinioguiry: are they the
same?Journal of Managerial Psychology, 1995(6): p. 14-19.

Preece, J., Y. Rogers, and H. Shhntgraction Design: Beyond Human-Computer
Interactior2002: Wiley.

Svensson, J. and C.I. Erikss@hallenges with User involvement in a Living Lab
context in eChallenges 2002009. Istanbul.

Buzan, T.The MindMap boaok995, London: BBC Books.

Bergvall-Kareborn, B., et @ Milieu for Innovation — Defining Living Labs ISPIM
2009 2009. New York.



