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Abstract. In the past, the development of information syste¢t) for
companies was mostly driven by experts from therinftion technology (IT)
department. Up to today, the users’ experiencelatian of usability and
suggestions for improvements have become importamiponents in the
research and development (R&D) process in orderensure efficiency,
usability and sustainability of the IS. Many newligveloped IS components do
not fail in terms of usability and effectivenessedto a lack of advanced
technology, but because of failure to understaediers’ needs. Living Labs -
open innovation environments - offer a unique opputy for IT departments
to involve users at each stage of the R&D process.

The objective of this paper is to provide a coneapframework for discussing
the question to what extent the Living Lab methodglis able to overcome
problems concerning the diffusion of IT. Therefonegjor challenges will be
deduced from factors that influence IT adoption:arelsteristics of the
technological innovation, communication channelsd asocial context.
Afterwards, potentials of Living Labs for the diffion of IT, i.e. to what extent
this methodology is able to meet the major chakbsngvill be analyzed.

Keywords: Living Lab; information technology; diffusion; opénnovation;
user orientation

1 CHALLENGES FOR THE DIFFUSION OF INFORMATION
TECHNOLOGY

Nowadays, IT is the backbone of almost all distéioubusiness processes in a
company’s daily business. Efficiency, usabilitypaaity and sustainability of an IS
are the result of interaction between the requirgmef a company and the design of
technology that is supposed to meet them. Sincaslimplemented in order to
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improve productivity, it must be accepted and usgdhe employees: IT needs to be
diffused.

For many decades, researchers repeatedly revieheddiffusion of IT and
developed frameworks to guide future research, Eadhman (1992) in his seminal
paper on “Information Technology Diffusion: A Rewieof Empirical Research”. We
rely on the more recent work of Peansupap et @05 who used theories of
innovation diffusion, change management and legr@ind sharing knowledge to
develop a framework for influencing users’ diffusiof IT within a company. He
claimed that the success of diffusion is determibgdhree factors that influence IT
adoption: characteristics of the technological watmn, communication channels
and social context.

Charactersitics of tech- Commumnication Soci
ey 3 ocial context
nological innovation channels
* Primary criteria that = Facilitate ICT diffu- * Can influence an in-
influence the individu- sion by dissermnating dividual's adoption de-
al's adoption decision information regarding cision on technologi-
the application and by cal innovation by per-
poolingindividual sonal and social beha-
experience vioural interaction

Fig. 1. Factors of innovation diffusion (Peansupap e2@05)

In the following, certain major challenges for ttiéusion of IT will be deduced
from these three factors.

1.1 Challenges regarding characteristics of technologid innovation

There is no general solution for the diffusion af that can be applied to all
companies, because the procedures, employeegetdifferent. A special selection
of software and subsequent adaption to the compapys is necessary. Therefore,
the relevant parameters in the selection of systeeesl to be examined, e.g. what is
processed, are special wizards needed etc? Totaactrese parameters, real and
virtual concepts that support user-centred andviation-oriented R&D have to be
created.

1.2 Challenges regarding communication channels

New IS should not replace existing systems withagr tests and validation. This
requires a specific research infrastructure, wijicnts IT departments access to user-
centred research: a user experience prototypingamaent. Therefore, to ascertain
data and to increase the user experience and altieervnew models are necessary.
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1.3 Challenges regarding social context

User problems with the IS have to be detected agdestions for improvements
confirmed. More influence and room has to be givite providing expertise and
participation in the conceptualizing of the IS. Tdfere, the users have to be involved
as “co-creators” and the IT professionals haveaatifficiently trained to mentor the
users. Teamwork has to be fostered.

2 LIVING LABS

The Living Lab approach originates from the Massaelts Institute of
Technology in Boston and owes its existence toatbiek of William Mitchell. Living
Labs are certain environments or methodologiestetewith the aim of involving
users in innovation and R&D. The task of a LivingbLcan be summarized as shown
in figure 2: it brings users early into creativeogesses, bridges the innovation gap
between technology development and the uptake wf prducts, and allows for
early economic implications of new technologicdltions.

Tasks of a Living Lab

Allowing for early assess-
ment of the socio-economic
implications of new techno-
logical solutions by demoen-
strating the validity of inno-
vative services and business

models

Bndge the innovation gap
between technology deve-
lopment and the uptake of
new products and services
involving all relevant
players of the value

Bridging the users early
into the development pro-
cess in order to discover
new and emerging behavi-
ours and user pattemns

Fig. 2. Tasks of a Living Lab (Mulder et al. 2009)

In order to come up with a comprehensive overviélwivwing Labs and to analyze
their respective characteristics, secondary liteeatwas analyzed with regard to
Living Lab definitions. Only the most commonly usadd most frequently cited
definitions will be compared. The characteristicsemcentered, real testing
environment, regionality, ICT, public-private pastehip (PPP) and open innovation
are the key words of single definitions, and allmwclearly work out differences and
similarities of the definitions.
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Table 1. Analysis of the Living Lab definitions

opminneveion ayrironments in sal life

‘LivingLabs s

sattings in Mul-ddmhmuimh fislby irvaprated within
a8 co-Cramtion process of new penvices, poodiocts, axd societal
ixfrastrochonss (Mduldar ot al. 2009, p. L)

me envirmpents fin imvolving uwers in imwvation
ndhim md e repeedad mawyy ofmasting the
inevanen challemgzes faoed by infimiation mnd Somminianon
tackmology ﬂt‘!’}mm {Falatad 2008, p. 09,
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The number of ticks shows that “real testing enwinent” and “user- centered” are
the lowest common denominator. These two charatiesiinfluence the definition
for this paper:

Living Labs are open innovation and real testing environmentsin real life context,
in which user-driven innovation is fully integrated into the co-creation process of new
services and products.

The Living Lab methodology is based on the thedryDpen Innovation, which
was defined by Chesbrough (2006) as “a paradigmassumes that firms can and
should use external ideas as well as internal jdad internal and external paths to
market, as the firms look to advance their techggld¢Chesbrough 2006, p. xxiv). In
this case, companies acknowledge the potentiad@fsuas co-creators.

3 POTENTIALS OF LIVING LABS FOR THE DIFFUSION
OF INFORMATION TECHNOLOGY

The potentials of Living Labs are conceptually gnall to meet the challenges of
the diffusion of IT by referring to the Living Lalharacteristics “real testing
environment” and “user-centred design”.

3.1 Real testing environments

There is a need for a specific infrastructure grantT professionals access to the
users. The infrastructure should support the irmolent of users within the R&D
process of the IS “in order to better understand tilationship between new
innovative concepts and related users’ behaviothimvspecific situations as well as
potential cognitive workload in interpreting receivsignals” (Pallot et al. 2010, p.
16).

Technological innovation challenge: Implementatiorof rooms.

IT departments attempt to enhance their innovat@pacity through opening the
R&D process. The users’ feedback is taken into idenation in order to better
understand the several needs of the different tepats and to customize the IS. A
basic metaphor for openness is the space-metalpliomanifests itself in a virtual or
real way. Examples are “enterprise 2.0", “virtuabnumunities” and the
“entrepreneurial design thinking” approach. Suclysitally real and digital-virtual
space concepts support innovation-oriented R&D.ingvLabs as open spaces
realistically depict the situation of users in parfar, thus make it tangible for the IT
department.

Communication channels challenge: Development of memodels and tools.
Companies have to deal with the management of Jlaagyaplex and heterogeneous
socio-technical systems that integrate human, tdobital and environmental
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elements. For that purpose, the models incorposmeio-cognitive, cognitive
ergonomic, socio-emotional and economic aspectsdrease the quality of user
experience and observation.

Scenario and session models

+ Context- and user-centred sessions
+ Defming interaction steps between users and their experience environment

User models

+ Collecting usage data/experience

+ Pre-processing data forcollective usage data

+ Clustering users and concepts, individual and collective behavioural aspects, user
or session profiling

Cooperation models

* Networks forms of cooperztion

Fig. 3. New models (Pallot et al. 2010)

All models entail growing data sets. As a consegeemlata acquisition, data
mining and user experience research techniquestbaeimproved.

Data acquisition techniques

» Svnchronizing heterogeneous data
+ Ascertainment of structured data inside collective dynamic situations

Data mining techniques

+ Some ICT research could be very relevant foruser experience context an should be
validated in this context

+ Example: Usage datais a kind of very large data sets and could be a good context
of validating algorithms in mining data streams

User experience research techniques

+ Constituting a catalogue of research methods that could be combined for being
able tounderstand and interpret phenomenon from different perspectives

+ It should go bevond the current socio-cognitive and related methods such as
cognitive task analysis, structured, semi-structured and unstructured interviews,
group interviews, formal usabilitv studies and ergonomics checklists

Fig. 4. New techniques (Pallot et al. 2010)

The models and techniques can be implemented ind.ivab as standard from an
external consultant. This kind of tool box can kediin every context.
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3.2 User-centred design

Living Labs are characterized by the “users asvatars” approach, meaning that
“the basic idea is not about using the users aségupigs’ for experiments, it's about
getting access to their ideas and knowledge” (Goasaet al. 2007, p. 283).

Technological innovation challenge: Usage of inteal resources.

IT professionals are often not aware of the podéndif integrating their own
employees, because they underestimate the usemérstanding of IT etc.
Furthermore, it is often time-consuming and expendd obtain information about
user behavior or emerging problems. However, toves@ problem the needed
information (user) and problem-solving capabilitfes departments) must be brought
together (von Hippel 1994). A Living Lab solvesstiproblem by providing rooms
and methods to involve the employees in the R&[ress.

Communication channels challenge: Methodologies farser integration.
To facilitate co-creation, each stage of the intioveprocess has to be supported
by traditional and collaborative working environmh¢@WE) methods.

Idea generation Concept creation Development Implementation
* Traditional * Traditional = Traditional * Traditional
Methods: Methods: Methods: Methods:
+ User complaints * Conjomt Analysis * Workshops with * Product Testing
»User Suggestions » Quality Function Customers » Usability Tests
» Interviews Deployment *Prototype Testing
*Focus Groups * Usabdlity Tests * CWE Methods:
+User ochservation * CWE Methods: +Eystracking
* Web-based ) * CWE Methods: * Virtual reality
» CWE Methods: Conjoiztt Analysis * Virtal Prototype *Virtual Product
* Ouline Interviews *UserDesign Tests Tests
+ Online Forus = Web-based » Virtual Prototype
Groups computer-zided Tests
+ Ouline design
Suggestion Box *User Toolkits
* Innovation
Portals
- o - > - > - >

Fig. 5. User integration methods (Reichart 2002; Muldexl €2009; Schumacher et al. 2007)

“Traditional methods, of course, have their value dthnographic research,
however, they might not exploit Living Labs as afrastructure that comes close to
the user as well as make use of the potential whgilLabs as a methodology to get
richer insights in what drives people” (Mulder 20&al., p. 4).
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Social context challenges: User as “co-creator” anthe role of IT professionals.

Holtzblatt (2001) wrote that “great product ideasme from a marriage of the
detailed understanding of a customer need with ithdepth understanding of
technology. The best product designs happen whenptbduct’'s designers are
involved in collecting and interpreting custometadand appreciate what real people
need” (Holtzblatt 2001, p. 19). A Living Lab allowlse integration of the users in the
R&D and supports innovations that are “validatecaiaborative, multi-contextual,
empirical real-world environments” (Kusiak 2007 86.7).

IT professionals usually serve as translators f&ersi and programmers. Within
Living Labs, they change between being translaodsfacilitators for new tasks.

Leadusers who are on
the "doing” level of
creativtly

Guide those who are at
the "adapting” level

IT
professional

Provide environments Offer a clean slate for
that support and serve those at the "creating”
users' need for creativity level

Fig. 6. Tasks of an IT professional (Sanders et al. 2008)

To offer relevant experiences to facilitate usepregsions of creativity, leading,
guiding and providing a corresponding environmergncourage users is necessary.

4 CONCLUSION, LIMITATION AND FURTHER
RESEARCH NEEDS

In response to the challenges of the realizatioenaployees’ internal potential
and for the purpose of improving the effectivenesgolicy instruments to support
the development of sustainable IS, a stronger tatiem towards interactive learning
within companies is necessary (Nauwelaers et a06R0This analysis is just
conceptual: Propositions have to be deduced andthgpes have to be proven in the
future.

The static factors (characteristics of technoldgiceovation, communication
channels and social context) can be used to deterrfie primary individual's
adoption decision (Peansupap 2005). Neverthelbesgtfactors do not explain the
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dynamic nature of the diffusion processes thatedriilnnovation. Peansupap (2005)
identified two dynamic factors: “change managememtti “learning and sharing of

knowledge”. They compliment the static factors angolve supportive change

mechanisms that facilitate the diffusion of IT.

STATIC FACTORS OF
INNOVATION DIFFUSION
- Technological characteristics
- Communication channel

- Social system

DYNAMIC FACTORS OF
CHANGE MANAGEMENT
- Motivation

- Training and technical support
- Supervisor support
- Open discussion

-

DIFFUSION OF ICT INNOVATION WITHIN
ORGANISATION AT IMPLEMENTATION
+ Self-motivation
+ Training and technical support
+ Technological characteristics
+ Workplace support environment
+ Sharing and leaming environment

DYNAMIC FACTORS OF
LEARNING AND SHARING
KNOWLEDGE

- Sharing and learning IT
knowledge with others

Fig. 7. Integration of factors related to IT diffusion @Psupap et al. 2006)

Living Labs can build the basis for the static asllvas the dynamic factors,
because they bring all stakeholders early intdR&® process

— to discover new and emerging user patterns,
— to allow early experimentation and validation ofrgmnents of the IS and
— to customize or improve existing components.

Nevertheless, the implementation of a Living Labai®xpenditure, because the
rooms have to be implemented and users have tained to use the tools. It has to
be checked whether the gains in efficiency, the sagings and the improvements are
at an appropriate rate compared to the efforto,Alseeds to be determined whether
the company can operate the IS on its own or whethe results in further costs for
consulting and administration, because hiring ewlercompanies or further
employees gets necessary.

However, a Living Lab facilitates the developmefitaouser-friendly IS that is
adjusted to the sustainable fulfillment of tasks.
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This paper was confined to a specific context, @her topics have to be explored.
Research, for example, needs to be conducted &r todearn in greater detail how
and why individuals adopt new information technidsg
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