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Abstract Bled eConference, organized by University of Maribor, Faculty

of Organizational Sciences, has been shaping electronic interactions since

1988. Bled eConfence is the oldest, most traditional and well renowned

conference in the field with more than 30 years of tradition. The theme of

this yearo6s conference i s idleetingcat ed t o
the Challengeso.

The evolution of digital technologs and solutions has significantly
impacted the way in which business is conducted and have big implications
on our lives. Nowadays digital economy calls for transformation of
businesses, governments, education and societies as whole. It also calls for
enaling policies and politics for cross border and global digital business.

I n this year 0s conference, we addr es
transformation and provide directions and guidelines for organizations to

meet and overcome these challenges onwai towards successful digital

transformation. Themes covered in the papers of these proceedings are

focused on: digital transformation; business model innovation; blockchain

and social media; big data, data science, and decision support systems; e

healh, digital wellness and wellbeing; new applications and organizational

models; and novel approaches and cases in education in digital economy.
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technolgy AinnovationAdigitalizationA
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Integrating Maritime National Single Window with
Port Community Systemi Case Study Croatia

EDVARD TIJAN, MLADEN JARDAS, SAGAKSENTI J&E VI L
ANAPERIHADGI L

Abstract A single point of data entry for documentary requirements and
procedures in maritime transportMaritime National Single Window
(MNSW) includes process integration of aliakeholders in the entire
seaport system. The primary goal of the MNSW is to eliminate data
redundancy in a way that the entered data is instantly visible in other
systems, according to the set level of authorization and authentication. In
many seaportshe administrative MNSW is connected to the commercial
Port Community System (PCS), an information system for the exchange of
cargo related commercial data. The linking of the MNSW and the PCS
connects the administrative with the commercial business taspaking
seaport business processes more efficient and more effective. Both
interfaces can only be developed by using process reengineering and
presume significant investments in underlying information technologies.

Such implementation requires-depth aal ysi s of al | st ak:

processes in the seaport system, in order for both systems to complement
each other.

Keywords:AMar i t i me National Single Window A

A business intedration A reengineering
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1 Intr oduction

According to the Directive 2010/65/EU of the European Parliament and of the Council
(Directive 2010/65EU, 2010) each Member State should implement the Maritime
National Single Window NINSW) in order to optimize and facilitate the process of
announcement and registration of ships which artivports and/or depart from ports of

the Member States. Single Window is defined as a facility that allows parties involved in
trade and transport to lodge standardized information and documents using argiygle
point to fulfil all import, export, and transielated regulatory requirementd ¢ | s.@®t, E
al., 2011). MNSW is the place where according to the Directive, all information is entered
only once, and becomes available to various competent authaite theMember
States. The aim of the Directive is to simplify ahdrmonizethe administrative
procedures applicable to maritime transport by electronic data exchange prescribed by
standards and rationalization of formal reporting (European Commig§ib5).

According to the new directive, which should be publighéti2018, a better cooperation

is required between national authorities in the development of the MNSW and the
implementation of the eManifest. The main objective of the eManifest is to demonstrate
the way in which cargeoelated information required by tio maritime and customs
authorities can be submitted together with other reporting formalities required by
Directive 2010/65/EU in a harmonised manner, and using a European Maritime Single
Windows environment (EMSA, 2015). The Republic of Croatia, as amEhiber, is
obligated to invest in the development of information technologies and thus in the
development of the MNSWEMSA, 2015). The development of MNSW should
accelerate business processes, which also means increasing competitiveness in relation to
neighboring ports. Croatia is currently using an integrated maritime information system
(ClI MI'S) (Liloval ki, 2013) for =electronic d
cargo and passengers in the official processing of announcement, arrival and departure
the ships, their stay in ports, as well as the related official procedures.

The problems occur in subsequent official procedures due to multiple entries of the same

data in several diverse applications where errors often occur during repeategutata in

Data is still duplicated using paper and electronic means (inputting the same data in
different systems). It is therefore necessary to develop a Port Community System (PCS)

which represents a neutral platform for electronic data exchange betwdeakedibéders

ofthe portprocess Be zi | et . al ., 2011) . By harmoni zi
goal would have been achieved, which is the elimination of data duplication in a way that

once entered data is visible to all stakeholders of the seaporngsystilting in more

efficient and more effective business processes.

2 Maritime National Single Window and Port Community System
One of the most acute problems of seaport processes is the lack of automatic data

exchange between existing systems. Pr@asesse being slowed down due to the
administrative load, which refers to the entry of data related to the announcement and
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registration of the arrival of ships into the port. Processes are being slowed down even
further in the commercial part of the podtigities (cargerelated data) because of the
similar reasons. Stakeholders involved in seaport processes are still burdened with the
manual inputting of data into paper documents, documents that contain almost the same
information as already electronicalbubmitted data. Therefore, data and/or document
distribution to the competent authorities creates confusion caused by data redundancy.
These administrative tasks significantly increase shipping costs by utilizing excessive
waiting time for cargo processl, also causing delays in the next port of call. This archaic
method of doing business reduces the competitiveness of maritime transport. Therefore,
the EU has adopted a Directive 2010/65/EU about reporting formal reports, whose goal
is to harmonize admistrative procedures applicable to maritime transport. To achieve
this, it is necessary to develop the MNSW that would be connected with the SafeSeaNet,
eCustoms and other regional and supranational electronic data exchange systems.
Safeseanet, a systemilfl for the exchange of maritime information to promote efficient
maritime transport (SafeSeaNet, 2016) provides almostinsalinformation for about

17 thousand ships that operate on a daily basis throughout the EU (EMSA, 2018). The
data that are exchgad in SafeSeaNet are identity of the ship, position and condition of
the ship, time of departure and arrival, incident reports, details of dangerous cargo, waste
and ship safety. eCustoms is defined as an application of IT technologies in public
administation. It is connected with the organizational changes and new abilities of public
services, which aim to improve quality of provided services by the government
(Grangvist et al., 2012.)

MNSW are systems that combine data from all ports of a state apdB2&¥ features
(Single Window Directive for formalities in maritime traffiz015). Usually a smaller set

of data is shared through these systems because this data is important on the national
level. For the past several years, the EU has been workingeodavelopment of the
European Maritime Single Window (EMSW) with the aim to fully harmonize interfaces
available to operators of ships in order to provide required information all across the EU.
The purpose of EMSW is to standardize information needgabfdimanagement so that

the submitted data can be publicly available to all relevant stakehql@BISA, 2018)

To improve business processes, EMSW and MNSW should be synchronized and fully
integrated with the PCS. The PCS combines and exchanges datg athdhe
stakeholders involved in the operation of a particular port cluster (van Oosterhout et al.,
2008). Many countries do not have a developed MNSW, but they have very diverse and
well developed PCS systems instead. There is no global and stand&@iechodel
applicable to all ports as it may be the case with the MNSW. Each PCS is specific, each
country has specific legal regulations and therefore each port community develops its
own PCS according to its needs. Each PCS should communicate throurgkrfaee of
MNSW so that the data would not be duplicated and in order to speed up business
processes (Kapidani et. al., 2015).

PCS helps stakeholders of the port processes to reduce logistics costs through faster
information flow, deliver the cargo $ter, enable the flow of goods, and finally, boost
economic growth. As a secondary result it helps in reduction of externalities such as
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pollution and harmful emissions (IPCSA, 2018herefore, conclusion can be derived

that there is no unique way to dedi MNSW. Each Member State will have its own
requirements and conditions, for example, should the MNSW be associated with other
systems of the authorities or will the authorities only collect information from the
MNSW6s wuser i nt er f ancastime teahspott kydtemt (in €roatiaat i on al
CIMIS) be part of the holistic MNSW solution or will it be a separate system; which legal
regulations will be included in the development of the MNSW environment.

3 Current State of MNSW Development in the Republi®f Croatia

Beginning with 2013, an integrated maritime information system (CIMIS) has been in
development in the Republic of Croatia for electronic delivery and data exchange about
ships, cargo and passengers in the official proceedings of announcethesjiatration

of arrival and departure, as well as related official procedures except in one segment
customs supervision of ship s cargo. Using
receives the documents that are entered into the CIMIS syStermggulation on forms,

documents and data in maritime traffic, their collection and exchange, and the issuing of

Free Pratique2017). In the relevant documents, some fields are redundant, but in the
CIMIS system they are entered only once, and thereshtdata is automatically
propagated into the fields of other documents, where applicable.

Documents entered into CIMIS are Notification of arrival, Ballast Water Reporting Form,
Notification of ShipGenerated Waste, ISPS Code Arrival Notification, Damge Goods

Manifest, PortPlus AnnouncemenPSC MEI, IMO FAL forms (Tijan et al., 2017). By
entering data related to the announcement
to all users of the process and they can use them for planning and @ntaéon of their

own activities. During the announcement of
voyage, passengers, crew, cargo and documents that are submitted during the procedure

of the shipds arrival ar @018.rAttletimedvhentheé o t he
foreseen operations are completed during stay of the ship in the port, be it commercial
activities related to I oading or unloading
submits required documents through the CIMIS aeystthat are then used by all
stakeholders involved in the administrative reception of the ship such as the Harbor
Master Office, Port Authority, Ministry of Health, Ministry of Internal Affairs and

Customs. Data provided through the CIMIS system are thw and passengers list,

stability calculations of the ship, the permit to complete all customs procedures, ETD,

actual quantity of the cargo and exact number of passengers on board. The port authority
defines location of the mooring or berthing througM(3 and confirms the ETA.

(
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Scheme 1Current procedures in Croatian ports

The problem occurs after the shipbés arriwv
Cargo DeclarationIMO FAL 2 form, (IMO, 2018) which in the current system does not

have the possibility of uploading so the data must be manually entered whiglesequ

quite a lot of time. Often, multiple errors occur when entering the data.

At this point, it is important to disting
agent (possibly multiple). Several freight agents can sometimes handle the cargo
formalities for different cargo aboard the same ship. The freight agent takes the cargo list
from CIMIS and must enter the cargo data in detail in the IMO FAL 2 form, which is

after completion sent to the Customs administration. It should be emphasizétetha
Customs interface is functioning independently of the CIMIS system and that is the reason
why it is necessary to constantly retype
Customs administration communicates directly with the freight forwarder arfcetght

agent during cargo processing (Tijan et al., 2017).

The same procedure is applicable when the ship leaves the port. The freight agent
manually fills out the data (Export manifest) and only then the ship can leave the port.
This problem occurslso because the whole procedure does not use electronic signature
resulting in processes being performed both in electronic and in paper form (Port of
Rijeka Authority, 2018).

The procedure is even more complicated in the case when the ship is mosigel thet
customs gate (Tijan et. al., 2017). Then the ship agent needs to submit the request to the
Ministry of Internal Affairs and to the Customs Administration that approves the request.
The Harbor Master's Office gives the consent to such request wghipteviously
approved by the Ministry of Internal Affairs and the Customs administration.

| d accurate

In terms of del i ve a an
2018) . erMQifces dat a

ring re
ETA via CIMI'S (Liloval ki

k
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pilot service, tug service, and the number of available tugs can be checked if they are
necessary for the ship's entry process. The Harbor Master's Office then issogadhe
permit which enables the start of port operations that are notlgiveder the jurisdiction

of the Port Authority. This permit may only be issued after the following services have
ascertained that there are no obstacles in their domain of jurisdiction: consent must be
given by the Sanitary Inspection, the Border Phandary Inspection, the Ministry of the
Internal Affairs- Maritime Police and the Customs Administration. The port authority
shall provide (in the CIMIS system) a cert
delivered (unloaded) waste to the Harborskda's Office for inspection so that the ships

can receive the permit to navigate to the next port without the delivery of the waste and/or
cargo residues (Tijan et. al., 2017).

If a ship is travelling in an international voyage from the mooring or ioertthat is

outside of the customs gate, the agent must submit a request. Upon receipt of the request,
the Ministry of Internal Affairs can make the necessary checks and issue a decision that

is available to the Customs, or to the Harbor Master Officaugirdhe CIMIS. On the

basis of the received data, documents related to the international voyages departing from
the last Croatian port, the port authority issues the permission to the ship to leave the port

when all conditions for departure are met in adaace with special regulations.

4 Development of MNSW and PCS with EMSW in Croatia

At the beginning of 2017, the EU ministers agreed on a declaration that would harmonize
the data between ports of the Member States (European Commission, 2018). The
Europan Maritime Single Windows (EMSW) is a place where all information (except
eManifest) is registered and accessible to all various competent authorities (EMSA,
2018). The data would be available to all providers of the igigted data (agents, ship
mastes, ship owners), relevant public authorities associated with the seaport and other
Member States of the SafeSeaNet. The data that is entered in the EMSW are port arrival
and departure, ship particulars, cargo and dangerous goods, ship’s stores, crew and
passengers, crew's effects, security, waste and health data. The ship agent registers the
described information in previously described CIMIS system, which in Croatia currently
serves as the MNSW.

In the development of the single interface, MNSW wouldesgnt an information bus
established between the CIMIS and the EMSW. By linking these systems, administrative
procedure of the shipbds arrival and depart
would also accelerate other administrative and commepc@tedures between the
stakeholders of the seaport system. Data redundancy would also be avoided. In a real life
scenario, the ship agent inputs the ship identification data, crew list and other relevant

data in the CIMIS system, which could be avoidedabse of established connection to

the EMSW through the MNSW bus. For example, if the ship is leaving the port of Trieste

for the port of Rijeka, all data related to the ship would be visible through the EMSW in

the next phase(s) of the voyage.
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Scheme 2:System orchestration in Croatian Maritime National Single Window

Further problems that slow down the seaport processes are caused by an underdeveloped
ornonexi stent PCS system (cue,whenrPCSeyatallyt i on
introduced and still in development), thus making the customs procedures and the work
of freight agents more difficult. By introducing the eManifest into the EMSW, the work

of the freight agent and customs would be considerallplgied.

The eManifest project started in February 2017 and will encompass the Arrival Manifest,
using the existing Maritime Single Window prototype which was developed by the
European Maritime Safety Agency (EMSA) in compliance with the Directive
201065/EU on reporting formalities (EMSA, 2016). The eManifest, or electronic cargo
list, contains information about the status of transported goods and is considered to be a
practical solution by which this could be achieved. The eManifest would assumemthe fo

of a harmonized electronic cargo list and as such would represent an instrument for further
facilitation of the maritime transport which is done by ships that operate in seaports of
the EU and third countries. The eManifest must be available in elecfom to the
customs authorities at the next port of call where the cargo will be unloaded, whereby
quick transit would be enabled to cargo from the EU (European Commission, 2018). By
referring to the information about the cargo that is collected iptéeous port in the
eManifest, an additional factor of compliance with the fiscal and safety requirements of
the EU would be provided. By introducing the electronic signature within the PCS system,
administration procedures would be additionally validated secured.
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5 The Example of MNSW and PCS Integration

The integration of MNSW and PCS would greatly contribute to the development of
seaport processes, while at the same time the cost to the ship owners or shippers would
be reduced. Therefore, ita$ a common interest to speed up and facilitate the procedures
required for the arrival, stay and departure of the ship, throughout the business processes.
For example, when a ship departs from one port, the ship's port of entry would convey
the EMSW dataegarding the arrival of the ship to the next port. The data entered in the
EMSW would be synchronized to national platforms or the NMSW. The next step is
establishing the connection of the NMSW with the PCS. The data entered in NMSW
(synchronized datadm EMSW) would be visible in the PCS (an integration of the entire
port community is required as shown in Scheme 3.).

(o

P | o
Poto g\
T
dr‘w‘*"\
S @

Carriers
roadrail

Freight
forwarders

(b)

Border
Customes

e i
edoring L] b ‘0

Transport
yards

Scheme 3. Communication between individual seaport stakeholders (a) without the PCS and
(b) with the PCS (Irrannezhad et. al., 2017)

Using the data related to the type and size of the ship, the port authority could plan in
advance or define the place of mooring or berthing, so all stakeholders of the port process
could be optimally organized such as pilots, Harbor Master Office, custtengscheme

4). The described communication would greatly accelerate and facilitate the ship's agent
work through the announcement and registration procedures of the ship, as well as other
operational activities during the shipds

st
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Scheme 4integration between MNSW and PCS

6 Conclusion

According to the presented research, Croatia will have to develop the MNSW to comply
with the present EU recommendations. For the development of the MNSW, it is necessary
to analyze the existing systems that will participate in the exchange of databilitir

to communicate through exchange of the messages, receiving, storing and exchanging the
documents and information. It is important to emphasize that there is no unified or
universally applicable method of establishing the MNSW. It is necessaryatdigls a
broader integration infrastructure of seaport stakeholders. In Croatia, the MNSW should
be integrated with the CIMIS system, which proved to be successful and well accepted
by stakeholders. Therefore, thec&MNBW & htolud
will be used for the exchange of data, ensure the compliance with business processes and
conversion of the various data formats entered by stakeholders. This means that the
MNSW system should not be used for the active entry of documents&mnieh the sense

of a single data entry point. The relevant data exchange will be achieved through the
existing or future systems (the new PCS systems of Croatian seaports). The construction
of the PCS system is essential for the stakeholders of therpogsges to whom business
operations would considerably be facilitated through faster information flow and the
reduction of errors that occur through multiple data entry. In order to achieve this, it is
primarily necessary to invest in information and camioation technologies that
represent the basis for the described development. This should substantially accelerate
business and port operations, both in the seaport itself, and among stakeholders. In
addition to the acceleration of the processes, it walgll simplify data entry procedures,
resources would be used more efficiently, redundant data would be eliminated, cargo
would be processed faster (which especially applies to the Customs part) and security,
integrity and transparency of the process wdddjreatly increased.
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1 Introduction

The potential benefits and challenges associatedhigttata are an importamdpic for
companies in all industriésin particularin thecurrent eraf anincreasing digitalization.

Big data promises new dathiven services to improve processes and enable innovative
products and business modésvarajah et al., 2Ir). Against this backdrop, a growing
number of companies are investingoig data, conbinedwith the hops of competitive
advantagegConstantiou & Kallinikos, 2015)Nevertheless, companies seem to have
difficulties with the productivémplementatiorof big data applications. According to a
Gartner study, only 14% of enterprises hpuébig dataprojectsinto production(Kart,
2015) Thereforeresearch othe adoptionof big data applications are important and of
scientific and practical interest.

The introduction ofinnovationsis described by adoptiotheories The process of
innovation adoption typically involves two phas@ogers, 2003) initiation and
implementation. Within these phases, new technoldies toovercomeseverahurdles
before being usedroductively For technologydriven innovationslike big data(Nam,

Kang, & Kim, 2015) the initiation phaseyherecompaniesearcHor valuableuse cases

for differentbig data technologieposesa firstserious obstacl@ his initial step towards

the exploration of big data potentials is the focus of our study. In particular we address
the following research question:

Which generic approaches can be identifigdden companies explore the potentials of
big datain the initiation phasef innovation adoption?

Despite thénigh relevance, there are no specific studies on the initiation phase of big data
adoption. Current research mainhvestigateggeneralinfluencing factorsand hurdles
during the implementation of biglata technologiedn contrast, this paper analyses
current approachdsr the exploration of new big data potentials in the initiation phase
For this purpose, a multiple case study with ten compdmesdifferent industriesvas
conducted The organizational adoption processRifgers(2003) has been used as a
theoretical starting point.

This report is organizedas follows: The current research on big data adoption is
summarizd in the next sectiorSection 3 presentsur conceptuaframework.Section4
introduces theresearch designSection 5presents the findings from our cases
discussion of the results section6 and a summary of thmain pointsin section?
complete tis work.

2 Current research

Big data is definethy the TechAmerica Foundati¢2012)as "a term that describes large
volumes of high velocity, complex and vatiallata that require advanced techniques

and technologies to enable the capture, storage, distribution, management, and analysis
of the information." Obviously, big data is a bundle of new technological and
methodological possibilities that allow to prosesd analse large, complex and rapidly
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growing data sets (e.g. stream analyticangmory data processing, NoSQL databases).
Enterprises want to take advantage of these opportunities and promise a wide range of
benefits through the introduction of bigtd applications (see, for examgBrown, Chui,

& Manyika, 2011; Davenport, Barth, & Bean, 2012; Kiron, Prentice, & Ferguson,)2014)
One approach to describe the introduction of technetiyen innovationsis the
adoption theoryOn the one hand, this theory covers the identification of factors that
influence thedecisionmaking processf innovation adoptior{Rogers, 2003)On the
other hand, it describebd processvhich innovations have to go through, rangirgm
aninitial awarenesé companies to its productive ugeichman, 200Q)Previous work

in the context of big data adoption mainly focuses on the investigation of general
influencing factorsthrough the Technolog@rganizatiorEnvironment Framework
(TOE) (see, for exampléAgrawal, 2015; Malaka & Brown, 2015; Sun et al., 2016)
The TOEdescribes the impact of technological, organizationdlegvironmental aspects

on organizational decision making with respect to technology innovdionsatzky, L.

G., Fleischer, M. & Chakrabarti, 1990)s a result, ihas beershown(Agrawal, 2015;
Malaka & Brown, 2015; Sun et al., 201tBatthe protection and integratioof dataare
considered as importariechnological challenges Organizational aspects, such, as
unclear processelack of analytical skills anéhdistinct prioritization of use cases are
further obstacles to theuccessful adoptionf big data. However, the adoption is
positively influenced by company size and competition intensity.

Nam et al(2015)haveinvestigate the changef influencing factorgluringthe adoption
process. As a resulNam et al.(2015) prove that existinginformation systemsl|$)
competence has a positive impéctthe beginning of the adoption process, while
competitive intensity and finarad readinesssignificantly support the successful
implementation ofisecases.

Bremser et a2017)have used the TOE to identifigctorsthat influence the approaches
companiesise to explorbig data potentials. IS competence, perceived complexity of the
big data technologies, as well as the financial and strategicessdof companies were
identified as major influencinfactors

So far a investigatiorof the big data adoption process bagn carried out only by Chen

et al.(2015) Theyuse a multiple case study to describe the implementation phase and
corresponding influencing factors. TQEornatzky, L. G., Fleischer, M. & Chalarti,
1990) diffusion of innovation(Rogers, 2003and the IT fasion theory(Wang,2010)
were used as sources for influence factdhe dffusion theory describes thepreaihg

of an innovationamong members cd social systenfRogers, 2003)The IT fashion
theoryhighlight the social settings of emerging IT trendgy. the influence of consultants
and technology analyst§Wang, 2010) According to Chen et al(2015) the
implementation phase involves faaching organizational changes that are necessary for
the productive implementation of bigta applications. As a result, they present a "limbo
stage, where companiesontinuously experiment with big data technolod@sa long

time and do noproceed to deploymerdespite thi intent to adopt.
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This overviewof current research shows that influence factors on the adoption process
for big datahave already been extensivaliscussedAn investigation of the adoption
process wasonducted by Chen et §2015) butonly with focusonthe implementation
phaseDespiteits high relevance, no scientific investigation exists for the initiation phase
when companies start to approach the potentials of big data

3 Conceptual Framework

In order to address iresearch gapy investigaing theinitial explorationof big data
applications, Rogedadoption proces®003)is used a a theoretical starting point which
is illustrated in figure 1According to Roger&2003) the process of innovation adoption
is described by two majghasesinitiation and implerantation, with both phases being
separated by an adoption decision. The initiation phase consigts sfages:

The first stageagendasetting is triggered by an organizational problem or by the
perception of an innovation. The organizational problemmifests itself through a
perceived performance gap, which is the result of internal inefficiency tereal
environmental condition§Damanpour & Schneider, 2006The observationof an
innovation is achieved by continuously scanning the business environment (for example,
monitoring competitors or technological deygients)Both trigges force enterprises

to consider the potentials of innovations.itMh the agendsetting stage the
entrepreneurial range of possible reactiasith respect to innovationis weighed.For
examplea company decides hawreact orthe availability ofanewtechnology.

Adoption
decision

Initiation = Implementation

Agenda-Setting Matching i> Redefining >> Clarifying >> Routinizing >

|:| Research focus
Figure 1: Innovation adoption process by Roger§2003)

The second stagenatchingincludes all activities thatproof whether an identified
innovation is suitable fofulfilling the organizational needs in context of therrent
situationof a companyTypically, some members of an organizational erjilorethe
capabilitiesof the innovation to make predictiononits potential for specific use cases

If this forecast is positive, the implementation phase is triggered in the adoption process.
This phaseconsists of thestagesedefining clarifying androutinizing, and includes all

the activities and decisionisat arenecessary tput theinnovationinto prodiction. The
present research focuses on the initiation phase of the adoption pratess
implementation phase is not the subject of this wiirkas been investigatedreadyby

Chen et al(2015)
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4 Research Design

Phenomena around big data adoption are complex and certainly not well understood so

far. For this reasora case stug approachs suitabe ( Dub ® & Par ®, . 200 3;

Our main information sources are-depth expert interviews with keynformants
Interviewees were heads of business and IT divisions, chief architects and chief strategist
In the sense of a strict implementation of the research design, four éstdldisality
criteria were usedlYin, 2003) external validity, internal validity, construct validity and
reliability.

The external validityfocusses on the generalizability of the results. This is ensured by
replicating the case studidn.the context of biglata adoption, it was decideddonduct

a multiple case study. The case studies were selected accordindiitihkreplication

logico ( Dub® & P.alm @&der t@ 6nBuBe) a comparable organizational and
technological contexgureinternet companies were excludadhe selectiophaseof the

case studiedn addition, theeferenceo big data habeen validatetly scientifichig data
taxonomies (see.g.(Kune et al., 2016) Big data taxonomies represent a classification
scheme and show which technologies, methods and data are typically used in the context
of big data.

In order to ensurimternal validity, the interview guide was developed on the basis of the
conceptuaframeworkdescribed in chapter 3. The expert interviews were-sémnitured

andwe kept our questions open to allow interviewees freely to sgéek first part
containggeneral questions about the role and responsibility of the interviewee, the current
strategic and tactical challenges of the company and their influence upon dealing with
new possibilities of big data. The second part of our questions concentratesurnehe ¢

use of data, methods and technologies for-daten decision making as well as
corresponding organizational structures and processes. For example, we asked about the
relevance of data and dadaiven decision making in different organizations arglired

which kind ofanalytical applications wemirrentlyin use. The third and most extensive
set of questions was directed upon fiwhyo
of big data. These questions concerned the trigger of big datéivesiaheir focus and

their organizational setup. Also we inquired the process for the evaluation of big data
potentials and the criteria applied therein.

Yin (2003)suggests triangation to ensureconstruct validity Within the case studies,
different data sources were therefore used. In addition tketpeformantinterviews,
public and- if available- internal documentef big data initiatives and strategies of the
investigatel companies were use&urthermore interviews withother organizational
members,consultants and software venda@pecialized onbig data adoption were
conductedo triangulate the data

In order to minimize erms and biaseshereliability of the case studies was ensured by
establishinga case study database. There stored all information about the data
collection process, the data itself and the case study resodtsrding to Yin(2003) this
helps to provide the same results in repeated trials.

i
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The data collectionstarted in June 2016 and stretched over a period of seven months
Each interviewlasted approximatel80 minutes and was conducted site or by
teleptone conference. The conversations were recorded and transSfetly after

each interview, the main points and key findings were recapitulated in a contact summary
shee{Miles, Huberman, & Saldana, 2013je interviews were then analysed andathd

We used firsievel coding(Miles et al., 2013}o identify in particular all statements
related to companyédés procedures for the

Table 1 presents an overview of the participants of the case siutig. case selection,
we focusedn companies that have more than 10,000 employeethaindheadquarters

in Germany. Theanvestigatedcompanies operate busindssconsumeras well as in
businesdo-business segmenfThe interviewees had roles in business and IT and were
responsible for big data activities within their organizations.

Table 1: Participating companies

Industry glgrgltc))ireg; ggsm(ﬁf Role of Interviewee
1 | Transport >50,000 B2C, B2B Head Domain Architecture
2 | Banking >50,000 B2C, B2B Head IT Architecture
3 | Insurance >10,000 B2C, B2B Head Group Strategy
4 | Manufacturing Vehicle | >50,000 B2B IS Chief-Architect
5 | Retail Trade >50,000 B2C Head Business Intelligence
6 | Utilities >50,000 B2C, B2B Chief Digital IT Strategist
7 | Manufacturing Vehicle | >50,000 B2B Head Analytics Lab
8 | Manufacturing Apparel | >50,000 B2C Head Data Analytics Lab
9 | Manufacturing CPG | >10,000 B2C :ﬁ:@ ios Marketing &
10 “C”ﬁg;fiigtlzr'“g >10,000 B2B Head BI Architecture

Theanalysis of theseass was carried out in a twofold wdsirst, we have used\waithin-

case analysifrin, 2003)to extractall charateristic contentelated to the agenesetting
and matchingtages of individual caseghecorrespondingesultsareshownin chapter
5. For data presentation we apfitye processefinition of Hammer and Cham£993)
, showing in particulainput, activitiesand results. In the second stepcrosscase
analysigYin, 2003)wasconductednd the casavere comparetb each otherThe result
of this comparison is discussed in chapter 6.

5 Resultsfrom cases
The trigger for a company to deal with the possibilities of a technological innovation is,

according to Rogers, a performance gap of the company or the perception of new
possibilities(Rogers, 203). In the case o& technologydriven innovationa company
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examines irthe subsequentlaunched agendsetting phasehow it shallreactuponthe
availability ofanew technolog (Rogers, 2003)Theresult is a saalled agenda, which
defines the goalof the next steps in the adoption process.

The following matching phase examines the extent to which an innovation could be used
to address entrepreneurial needs. If a promising forecast can befgivarspecific
applicationscenarigthe innovatiorwill be proposed for implementatidiRogers, 2003)

Table 2 shows an overview of the agesédtting and matching phase.

Table 2: Agenda Setting and Matbing by Rogers(Rogers, 2003)

Agenda-Setting

Input Performance gap or perception of an innovation

Activity Consideration of possible organizational reactions

Result Agenda, containing company-specific goals for the next activities
in the adoption process

Matching

Input Agenda

Activity Exploration whether organizational needs can be addressed
with the innovation

Result Decision-making document for the possible implementation of an

use case

In all observed casethebig dataadoption process was initiated sgnior management.
Always the perception of the hymrroundingbig data was decisive, natsearch for
ways to solve existing requirementshis isdescribedy an interviewee from case 8s
follows: "It was our former CIO [...], who said th&ig datais a megatrend, which | will
definitely not miss ...".

The longterm expectationscompanies relate to big dataspan from possible
improvements of existing processes to entirely new bussaegiEes or business models

A quote from case 5 confirms thfs:. [we hope to usbig datg either for rationalization

or for other valuecreation opportunities, which are not necessarily connected to
rationalization, but where really new fields are aopd up."

In order to determine the direction of the nextdega activities, the topic was discussed
at senior managemenievel in all companies As a result, first objectives and
correspondingteps have been defindeersonnetesponsibldor big datainitiatives and
resources for project teams were named. Table 3 shows theteshorgoals i.e. the
agendafor thedifferentbig data initiative.
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Table 3: Agenda of the interview participants

1 Portfolio for innovative data-driven products, services, business models

2 Possibilities for the cost-neutral minimization of technological hurdles for future
big data applications

3 Roadmap for a systematic development of internal capabilities to use big data
technologies and to provide data appropriately

4 Consistent data basis for company-wide analyses, initially for the identification of
potential efficiency enhancements within the existing value chain

5 Opportunities for a future-oriented development of a data and technology platform
for analytical applications

6 Portfolio of innovative digital products for public, commercial and private
customers

7 List of necessary requirements with respect to technologies and organizations for
future data-driven product innovations as well as a consistent data base

8 Potentials for innovative products and process optimizations along existing value
chains

9 Possibilities of data analyses to increase the efficiency of existing processes with
focus on marketing and sales

10 | Data basis out of existing and new data for future data-driven services

As Table 3 shows, the aim a@bmpaniesin cases 1, 6, 8, 9 wadirected towards
applicationuse cased-orthe remainingenterprises (cases 2, 3, 4, 5, 7, 10), the creation
of a goodtechnological starting poirtnda solid basis oflata was at the forefront.

Following their agenda, thexaminedcompanies havearried out differenactivities in
the matching phas@he man activities of the investigated casee shown in Table 4.
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Table 4: Main activities of thematching phase

1 - Search for new, datdriven products and customer services carried out by business depart

- Evaluation of use cases in terms of their economic value

- Implementation of prototypes in creimctional project teams partly with externapport by
consultancies

- Validation of prototypes in selected market segments

2 - Analysis of existing requirements conducted by the IT architecture organization to ig
opportunities for implementing big data technologies

- Search for opportunities to reygle existing IT components ceawutrally with big datg
technologies (for example Hadoop file system instead of Oracle cluster)

3 - Gap analysis for big data capabilities and correspondingegpésites through industgpecific
big data use cases

- Roadmaglefinition for the development of missing capabilities focussing on big data techng
and data management through a work group guided by middle management

4 - Definition of performance key performance indicators (KPI) through top management fo
functional business processes

- Validation of KPIs and identification of weaknesses in the data architecture via data lab

- Planning of a cloud data lake to provideoasistent and central database throughout the ente

5 - Continuous evaluation of technology innovations for the evolution of the central data pl
through employees of the internal IT department
- ldentification and integration of new data souresfuture big data use cases

6 - Search for new data driven customer services in the B2C and B2B segment Hymrtesal
teams staffed with employees from business and IT departments

- Development of potential services as prototypes using agile progghbdologies

- Evaluation of the big data use cases from an economic perspective as a proof of conce
within a timelimited test phase in selected market segments

7 - Reduction of data silos and creation of a central data basis

- Exploratoryimplementation of industrgpecific big data uses cases in a laboratory environn|

- Evaluation of typical big data requirements and their impact on the technology landsca
organization

8 - Search for use cases in business divisions with focus on jbtgrawth fields and custome
benefits

- Establishing a laboratory within the IT department for exploratory data analysis; recruitni
data scientists and data engineers

- Identification of lighthouse use cases and implementation as PoC in a laboraicoyraent

9 - ldentification of new opportunities for data driven personalized customer services in ma
and sales departments

- Use case driven extension of the enterpgde data platform through external IT provide
focussing on the integration ofternal data, e.g. media data from external agencies

10 |- Development of a cloud data lake and integration of enterprise data by the business inte
and advanced analytics departments

- Design and implementation of data governance processes

- Recruitmenbf Data Scientist to investigate future big data use cases

The matching phasaims at the provisioning of appropriate information to decide upon
the adoption o$pecificbig datause case As Table 4 shows, some enterprises (cases 2,
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3,4,5, 7, 10¥evelopa data platform and capabilities to deal with big data technologies,

in line with their agenda. Investigations of compa&pgcific big data use cases were
planned by these companies aftegsth activities Companies (cases 1, 6, 8, 9) which
implement and evalua prototypes for specifiase cases, take these into a project or
innovation portfolio in case of a positive adoption decision. There, the use cases compete
with other enterprise projects fthreresourcesequiredfor a productive implementian.

6 Discussion

A comparison of the case studies shows that three diffapgmoaches can be identified.
Figure2 illustrates this in a schematic way.

The first approach(Business First) focuses entirely on a businessperspective
Companiesn this categorgearch for use casestiwhigh expected business vallibese

use cases span from possible improvements of existing processes to entirely new business
services or business modefsgquotefrom case lemphasizes this... on the one hand

you have to adapt the existing business t@thieentmarket [...], ie. to improve existing
processes [...] Othe other hand you have to invent new processes or tackle new business
mo d e IA se¢hnicalevaluationof theuse casewith regard to theipossibleintegration

into existing IT landscapes is not carried out during the initiation pihgeis shown by

a quotation frontase 6: At the beginningthe integrationis actually subordinated [...]

If a productthat has been developed in a sandisosuccessful on thaarket, of course,

we want to integrate It.Typically, big datause cases arelevelopedas stanehlone IT
systems with necessary bitatatechnologiesand data ina laboratory environment
Developed prototypes athen tested with selesd market participants. If this phase is
successful, the use casgesuggested for productive implementation. For example, case

6 states: [the goal is to] test use cases inl@ months with several thousands, maybe
evententhousands of customers imateise. And then there's the decisign:or nego."

In case of a positive decisiompplicatiors will initially operate as independent IT
systens, being thenintegratedstep by step intoxisting IT landscapeCompanies with

this approach can be founddasesdl, 6, 8 ad 9.
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Figure 2: Approaches to the analysis of big data potentials: A) Business First, B) Platform
Building, C) Data Integration

The second approadRlatform Building) aimsupon the developnmt of atechnology
and data platfornfor big data For this purpose requirements derived from industry
specific use cases are analyzed for orientatioraddition, existingousiness demands
wereused to introduce new technologifs, examplein case2: "... it isthestrategy [...]

to use new technologies for existing demands that we are obligeditoatder to [...]
reducethe hurdle forhardly-calculable [big data] use cases Companies with this
approach want to keep the monetary expenses for fusgreaseas low as possible
mostly due to financial restrictions. Therefore, e.g. in case 2, existing data management
technologies are successively substituted by dzita tebnologies(e.g. hadoop for
archiving bank account movementgp keep pace witburrent developmenisalthough
business departmentsive not identified convincing bigatause cases yétis another
observed motivation for platform building,g.in caseb: "In memory technology, [..ih

the next 10 years, this will be used in all areBtsen | caralreadyinvest now, without a
concrete use case in mihd'he bigdata platform resulting from this approach forms the
basis for the subsequent identificataond evaluation dbig datausecases. Thigpproach
can be found iase 2, 3, 5 and 7.
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The primary objective of the third approa&bafa Integration) is to provide a consistent
basis ofdata for future analgs. Consistentand integratedlata are consideed as a
fundamentabasis for all further developments in ti@a of big dataFor instance, case
10 emphasizes... this is our approach [...], we want to build up an enterprise data
repository, [...] step by step, to integrate and organize all ta¢ae, to build a semantic
network'. In the cases following this approachetcreated data platformfisst usedfor
traditional analges. If trey proof successfulcompaniegplanto deal with big datase
casesand technologies. Case 4 andfdlfow this approach

A comparison of theiree approaches shows tBafsiness Firdiocuses on theesalization

of business potentials aitially neglectshe integration of newechnologiesand data
sources. This is in contrast to the approaches Platform Bgilgind Data Integration.
There, theintegration of technologies and ddgof primary interest and seen as a
necessary step towards the successful adoption of big bat8usiness First,
investigations of the required effefor implementing use casésto the productive IT
landscape are postponed to a later st#ggo investigationsof constraints from a
technical or data management perspedaieesignorechere duringhe initiation phasdf

a lack of necessary technological wmrethodical competensearises, organizations
procure external resources to bridge these gaps, e.g. through external IT service provider
or consultancies with speci al QusITis&pnobtwl edge.
center. They do not expose employees to innovaipies they only want to put
employeesnto projects. Butt hat 6 s aPegpleavebnbterained and further
educated [..] Therefore, | have to hifeccentureor any other consultancy pay the

double day rate, but it can realirey use casds half of the timeo

Differences can also be found in the organizational set ups of the three approaches. In
Business First, the identification of possible use cases is carried out by business
departments, while the evaluation and implementation of prototypesindy conducted

within crossfunctional teams staffed with employees from business and IT. In Platform

Building and Data Integration, traditional IT projects are carried out in IT departments
introducing and integrating new technologies and data souitaliven laboratory
environments are often used to identify requirements for a future big data infrastructure.
This is emphasi zed b Wel[the data labjde not metessdriyo m c as
needo solve the Autonomous Drivinge [the company] havenough egineers for that

Ourgoalist o provide the technical possibilities

7 Summary and outlook

In this paper we have investigated how companies start exploring big data poasmtials
how companies proceed to an adoptiogiglen The theoretical framework washe
adoption process of Rogg2003) whose firsstageof theagendasetting andmatching
phasesvere examined in detddlased om multiple case study. Asrasult, three different
approaches could be identified. Companies either initially focus on business aspects, or
on a systematic buildp of a big data technology and data platform.
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The next step is to examine in detail the influence factors that ansiisie for these
different strategies and the advantages and disadvantages associated with them. The
insights gained fromurrent and upcoming studies will theen used to construct a method

kit for the identification anakvaluationof potential bigdatause cases, catering to the
specific needs of individual enterprises.
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1 Introduction

Some current streams ofgevernment research focus on customer centric service
development and performance assessmentSaeitet al. 2009Alomari 2012;Barbosa

2013; Nica 2015; Carteret al., 2016). This perspective acknowledges the key role of
citizens as endisers of ggovernment servicg€larkei Pucihar2013) One of the main
questions of citizen centricgovernment researdhand also @overnment research in
generali is: why do or do not citizens usegevernment services, what motivates
techrology acceptance ondHield (Bannisteri Connolly, 2012;Ranaet al., 2013). In

order to develop citizenentred electronic services that create value for citizens and
society alike, government agencies must explore and understand the factors that drive
adoption and usage of these digital innovatiinss (Carteri Belanger2005).

The theories of technology acceptance are relatively often usedgaveenment
literature amongst the most cited 15gevernment articles 5 used TAM (Technology
Acceptance Mdel) or DOI (Diffusion of Innovation)Belangeii Carter2012, 371)Rana
et al. (2013) identified 54 articles using TAM, 20 using DOI and 13 based on UTAUT
(United Theory of Acceptance and Use of Technology) in{)evernment literature. So
technology adoption by individuals has been the subject of several studies, a$ we wil
show in a literature review in the next section. Although this field is not underresearched
most of the studies fall into the following categories:
1 analysing technology adoption ofgevernment services under hypothetical
circumstances (e.g. Alomari et2014; Nemeslaki et al. 2016 );
1 analysing only intent to use not actual usage of-government service (e.g.
Carteri Belanger 2005, Lin et al. 2011);
1 analysing actual usage of only one system or service (e.g. Hung et al. 2006,
AlAwadhi i Morris 2008).

In this paper we aim to present a more comprehensive researcky@rerament
adoption: we explore adoption factors of 12 different Hungarigovernment services,
focusing on actual usage, using a laagd representatiample. These 12 service areas
represent the whole palette of currently availablgoeernment services in Hungary.
Also, our research is broad from a theoretical point of view: we examined many of the
possible factors of technology acceptance suggested by the literature, this \watinges
results independent of the different models. We believe that this rich evidence will give
researchers and practitioners a mieailedview of fadors drivingcitizen adoptiorof
e-government services
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2 Literature review

In the end, the succesf egovernment initiatives depends significantly on whether users

T public employees or citizerisare willing to accept and ugke innovation, the new

tool, systenor service One of the most utilised models for the exploration of information
technol@y innovation acceptance is the TAM (Technology Acceptance Modele
Davis1989;Venkatesli Davis2000). Theessencef the model is rather simple: attitudes
regarding use, intention to use, and actual use are defined by two variables: perceived
usefulress of the system and its perceived ease of use. In the IT literature, more than 100
empirical studies tested these simple relationships of the TAM model. The effect of
perceived usefulness was supported in 74% of these studies, while ease of use often
proved to be a necessary, but not sufficient conditiee ét al. 203).

Regarding ggovernment innovation adoption, a considerable number of empirical
research papers utilised the TAM model, or its expanded versiansrand Belanger
(2005) also performed their research using a modified version of TAM, finding that
regardingegover nment services, three primary
perceived ease of usegropatibility (congruencywith and similaity toc i t i rorenal s 6
way of commungation or transactions) and reliabilityl{ether users judge tiservice to

be reliable and safe, and trust iflany also used the TAM model regarding the
acceptance of othergovernment innovation, for exampleyeting technology$chaupp

i Carter2005; Chiang2009; Choii Kim 2012,Nemeslakiet al. 216), and found its
explanatory power to be strong.

Theoriginal TAM model wagxtendedy many, and the UTAUT model (United Theory

of Acceptance and Use of Technologgnkatestet d. 2003; see Figure) attempted to

unify these improvements into a single modielthe last decade, the use of the UTAUT
model gained acceptance in thgaernment literaturas well(e.g. Guptaet al.2008;
Powelet al. 2012)Here, along with the origal two TAM variables, the moderating
effects of social environmental influence, other workplace driving factors, and individual
characteristics (user@ge, gender, experience, and voluntary nature of use) are also
present i n t hHungetald2006pused ancerpaneed fTAWMd UTAUT

model to research factors influencing willingness to use a Taiwanese online tax system,
and found the following significant factors that effected attitudes regarding use: perceived
usefulness, perceived ease af,yserceived risk, trust, compatibility, as well as external
influence, interpersonal influence, selff f i cacy (oneds ment al
efficiency) and facilitating conditions. Along with external factors, factors such as media
influence should bementioned, while interpersonal influence may take the form of

f

coll eagues and friendgowernmpnd sdrvicésy and tgri ni o

encouragement to use it. Finally, the easy accessibility and availability of the necessary
devices, hardware, andfsgare is a must amornfefacilitating conditions.
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Perceived Usefulness\
Behavioral _ Use
_ e/y\/' Intention Behavior
Perceived Ease of Us

Social Influence

Facilitating Condition

Hedonic Motivation

Price Value

Habit

%,

Moderators:
Age, Gender, Experience

Figure 1: The TAM (elements in bold; Davis 1989) and the expanded UTAUT model
(elements underlined, Venkatesh et al. 2003) and UTAUT 2 (the entire figure; Venkatesh et
al. 2012)

While UTAUT is a popular model, Venkatesh et al. (2012) proposed a further extended
version, UTAUT2. With three new constru¢teedonic motivation, price value, and habit
T the predictive power of their model increased significantly.

Diffusion of Innovation (DOIRogers2003) is also a widely used model in IT adoption
research, but-government researchers claim that its core constructs are similar to and
substitutable by TAM factors: relative advantagéh perceived usefulness and
complexity with perceived ease of usédrteri B ® | a 20@5¢&Colesca Dobrica2008)

Ranaet al. (2013) compared the explanatory power of the five most used IT adoption
models in a metanalysis based on 87 studiEscitizen centric egovernment services
Based on their results, all of the basic relationships of TAM could be confirmed. This was
the most widely used model in research focusedgovernmet adoption, and this also
seemedhe most appropriate one for studies that focus on citizens. AlthaQgtvasthe

second most common research framework, only a small number of its relationships were
validated, and empirical research only concentrated on three of its explanatory variables
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(compatibility, complexity, relative benefits). The most importdrithe new variables of
the UTAUT model is the social effeayhile the effect offacilitating conditionswas

underresearched. This metmalysis alsdhighlighted that factorsi that all central
models lacki such as trust, safety, privacy, and riskppear rather often in empirical
studies on g@overnment adoptioand seem to have significant effects.

Naturally, along with using the theories of the scientific mainstream, independent e
government acceptance theories have also been constrd@etha and ceauthors
(2013, 2015), for example, examine factors of a successfalernment in one such
model. In their model of-governmentdoptionat the local and state levels, they attempt
to explain the three factors ofgpvernment adoption (ICT avdility, ICT competence

and awareness, ICT use) with economic, secitural, technological, and organisational
factors. InTable 1we summarise a number of furthegevernment technology adoption
modds, to demonstrate the diversity of theoretical apgires.
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Table 1: Special egovernment technology adoption models
(partially based on Pandal Sahu 2013)
Authors Model focus Studied factors
TAS T GENIS-|Cul tur al F a c t | Power Distance Index;
GRUBER Adoption, partially based o| Individualism Index;
(2008) Hofstede (with a focus on-¢ Uncertainty Avoidance Index;
procurement) Trust;
Technology Accepince Ratio
GUHA T | Analysis of adoption factor| Partner selection
CHAKRABARTI | from a network theory viewpoir] Network goal
(2014) Institutionalisation
Network structuring
Incentive design
AZADEGAN T | Technology adoption based ( Technological factors: perceived benef
TEICH (2010) | the DOI and DE (Technology, relative benefits, compatibility, complexity;
Organization, Organisational factors: organisatior|
Environment) models  an| competence, technicalkills, financial skills,
motivation theories (with a focy cultural and organisational skills;
on eprocurement) Partner factors: partner competence, stren
other partner factors
Network factors: network size, intern
relationships, technology infrastructure, ot
network factors

The model oZiembaet al (2015) is one of the few-government adoption researches in
Central and Eastern European teott. While the usage of TAM is not without exception
in Hungarian technology adoption research as well (K&szeyi Zsukk 2017),
Hungarian egovernment adoption research is still rare (&lgmeslakiet al. 2016;
Mo | ret&lr, 2017).

3 Research modehnd methodology

The empirical basis of or research was the Good State Public Administration Opinion

Survey henceforward referred to &urvey;Kaiser2017) carried out in Hungary 2017.
The data collection was planned, tested and carried out by Szocionf&tcial Science

Research. The survey questions were tested on a representative sample for the adult (age
18+) Hungarian population. The sampling method was multistage, proportionally
stratified probability sampling, while the database was also corrextedst with matrix
weighting procedure concerning age, gender, region, settlement type and ed(f8agon.
descriptive statistics in Table 2.)
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Table 2: Descriptive statistics of the Good State Public Administration Opinion Swey

sample
Gender Frequency Percent| Age
Female 1352 54% Mean 46.51
Male 1154 46% Median 45
Total 2506 100% [Range 19-89
Education Frequency Percent| St. Dev 16.334
Maximum gimary 796 32% Type of settlement Frequency Percent
school
Secondary school 1211 48% Capital (Budapest) 460 18%
Bachelor degree 399 16% Countycentres 539 22%
Master degree 99 4% Town 635 25%
Postgradual degree 2 0% Village 872 35%
Total 2506 100% | Total 2506 100%

The Survey contained 70 questions, some with manysabtions, of which we amnly

using some (see Appendix tb) explore the influencing factors ofgevernment service

usage. The Survey provided the opportunity to use a large (n=2506) representative
dat abase, with data about citizens®é wusag
government servicgsee listin Table 3)and the citizens general background as well.

For these 12 administrative areas citizens were asked whether they had to use these public
services in the past 3 years, if yesether they did that themselves, and findllyes, in

what way ddl they gather information (in person, via phone, viaagl, via website) or
handledhe necessary transaction (in person, via phone, online or via app, via post). This
data @veus the opportunity to compare citizens using online and traditional chamnels

the information or the transaction phase of public administration on different fields.
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Table 3: List of government service areas and frequency of online usage
(11. Administration of construction affairs was omitted from further analysis due to thdow
subsample size)

Govemment service areas N Frequency
Information = Transaction
online online
1. I ncome tax admini st 3%t i7b(h9%) 101 (27%)
2. Tax administration at municipalities 238 18 (8%) 17 (7%)

3. Other tax administration at the national tax anc 129 25 (21%) 22 (18%)
customs administration agency

4. Administration of government issued documerits041 150 (16%) 59 (6%)
5. Family support administration 222 25 (12%) 15 (7%)
6. Health insurance administration 126 19 (16%) 13 (11%)
7. Unemployment administration 159 8 (5%) 6 (4%)
8. Social benefits administration 239 13 (6%) 5 (2%)
9. Pension insurance administration 97 11(12%) 7 (7%)
10. Land registry administration 147 19 (14%) 13 (9%)
11. Administration of construction affairs 41 7 (18%) 9 (25%)
12. Motor vehicle administration 395 73 (20%) 44 (11%)

To test the different factors ofgovernment adoption we used as many variables from
the literature (summarized in the previous section) for which we had the corresponding
relevant data in the Survey. This gave us the opportuntgst the effect of the following
factors:

Effort expectancy (Perceived ease of use)

Trust of internet

Trust of government

Facilitating conditions

Experience

Habit

Age

Gender

E R ]

The basis of this factor selection wésnkateshet al. (2012) We analysed moof the
factors and moderators included in UTAUT2 (presented in Figure 1). Notice that we did
not use one of thedy variables of TAM, perceivedsafulness, as the survey question
concerning this was too distant and biased. We also did not inpliggevalue and
hedonic notivation, as by definition these concepts are less relevangaovernment
settings and also did not have a real historygoeernment adoption research.
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Our list of factors under examination is also similar4gogernment adoptioresearch
carried out byCarteri Belangen2005) in two respects: we tested many potential factors
from different theoretic models, and we included the factor of trust. Trust related concepts
are amongst the most common extensions of TAM-gowernment @search and their
significance is shown in many studies (ghaupp Carter2005,Powellet al. 2012).

Just like these previous studies we included both trust in the internet and trust in the
government in our research.

For measurement of the factors we used direct survey variables in case of age and gender,
and factor analysis in case of the other six. ®hginal questions, their measurement
factor component matricend KMO statistics can be found in AppendixAlthough
answers to the key construct questions were measured on a Likert scale, if a Likert scale
is equidistant ibehavesnore like an intervalevel measurement and therefore, can be
viewed as an interval scale and used for factor analysiCgde 1 Perla2007).

The operationalization methods of the Good State data collection did not allow us to build
regression or structural equation modetommon in the TAM literaturé for the
analysis. So to test the relationships between the potential influlaetiers and actual
usage we used traditional association metrics and statistical tests to identify significant
differences between online and offlinggevernment service users. Being aware of the
limits of the measurement scales used in the data ¢oligudt only ANOVAbased mean

tests, but also nonparametric Mann Whitney U test and median tests where employed to
identify significant differencesof distributiors and mediaa The limitations of the
database is also the reason behind our decision thageigder and experiensere also

be tested as potential influential factors andaswhodifiers.

Although the database served as a source of many limitations, but it was also
advantageous from another point of view: it allowssaehot only to test adoption factors

of actual usage, but we could distinguish between informational and transaction level of
e-government usages well.lIn summarythe guiding research question of our study was:
Which factorg presented in the technologgceptance literaturé are associated with
informational or transactional government service use in comparison to traditional
forms of public serviceuse concerning a wide range of B2C public administration
servicesn Hungary?The research model is regented ifFigure 2.

4 Results

A summary of our results igresented in Table 4 and Figure 2. We indicated all the
connections, where we found statistically significant differences between mean or median
values of online and offline users of administrative government services.

The sample for construction affamdministration (11.) was too low to carry out in depth
statistical analysis or find significant resultso in the further discussion we focus on the
other eleven service areas.
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Table 4: Results by government service areas where factor values for ordinsers are
significantly higher than factor values for offline users
(*: p<0.05, **: p<0.01, bold: difference in factor is larger than 25% of the range of its

value)
Govemnment service areas Adoption factors found significant
Information online Transaction online
1. I ncome tax admini st rE#artexpactancy*, Trust of Effort expectancy**, Trust off
internet**, Facilitating internet**, Trust of
conditions**, Experience**, government*, Facilitating
Habit** conditions**, Experience**,
Habit**
2. Tax administration at municipalities Facilitating conditions**, Habit*Trust of internet** , Facilitating
conditions**, Habit**
3. Other tax administration at the national tax anc Effort expectancy*, Trust of Effort expectancy**,
customs administration agency government**, Facilitating Experience* Habit**

conditions**, Habit**
4. Administration of government issued documentsEffort expectancy*, Trust of Effort expectancy**, Trust of|

internet**, Trust of internet**, Facilitating
government**, Faciltating  conditions**, Experience**,
conditions**, Experience**, Habit**
Habit**, Age*
5. Family support administration Trust of internet**, Facilitatinc Trust of interet**, Facilitatind
conditions**, Habit**, conditions**, Experience**,
Habit**
6. Health insurance administration Trust of internet**, Facilitating Trust of internet* , Facilitating
conditions**, Experience**, conditions*, Experience*,
Habit* Habit**
7. Unemployment administration Trust of intemet**, Habit* Experience* Habit**
8. Social benefits administration Trust of interet**, Facilitating Facilitating conditions**,
conditions**, Habit** Experience**,Habit**
9. Pension insurance administration Trust of internet**, Facilitating  Trust of interet*, Trust of
conditions**, Experience**, government*, Facilitating
Habit* , Gender* conditions**, Experience*,
Habit**
10. Land registry administration Trust of internet*, Facilitating Facilitating conditions**,
conditions**, Experience*, Habit*
Habit**
11. Administration of construction affairs - -
12. Motor vehicle administration Effort expectancy*, Trust of Effort expectancy} Trust of
internet**, Experience**, internet**, Facilitating
Habit* conditions**, Experience**,

Habit**
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Figure 2: Model Results
(the identification number of the government service aai see numbered list in Table 3
is indicated above the arrows where factor values for online users are significantly higher
than factor values for offline users, *: p<0.05, **: p<0.01)

We see that the most common relationships related to informatigoalernment usage

are with habit, facilitating conditions and internet trust: the level of these factors was
significantly higher for online users than for offline ones in at least nine of the eleven
observed service areas. These factors are similapgriiant in case of-government
transactions as well, although here the level of experience is also significantly higher for
online users. On the other hand, trust in the government, age or gender does not seem to
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differentiate between citizens usinggevernment services and citizens that are choosing
offline administrative options (only in some rare, specific service areas).

5 Discussion

Concerning the original factors of TAM our results seem to be less decisive. The effect
of performance expectancyas not measurable based on our database and effort
expectancy seems to be an important determinant in only four out of the eleven Hungarian
e-government service areas. These areas are: income and other tax administration,
government issued document andtonavehicle administration most of these being the
larger subsamples and still showing significant relationships only at p<0.05 levels. So
effort expectancy seems not to be the main
using online or offline @overnment platforms. One of the reasons behind this result
could be that we tested effects on actugbeernment usage only, and not on behavioural
intentioni while according to the original TAM, effort expectancy has a direct effect on
intent to use athnot on actual usage.

If we look at the extended UTAUT2 factors we see more significant results. Habit seems
to be the most important differentiator between offline and online usage in all e
government service areas. The relationship with habigigficant in all 22 cases (all 11
analysed service areas, regarding both online information and transaction), and in 17
instances the level of habit for online users is more than 25% higher than others (as a
percentage of the range of this variable).deceptualized habit as prior behavidging

T Malhotra2005), so our results suggest that prior general administrative behaviour and
platform choices influence electronic government adoption of Hungarian citizens the
most. Habit has been one of the twotéas in UTAUT2 with assumed direct effect on
actual usagé this direct effect has been found significant originallyM®nkatesket al

(2012) and in case ofgovernment usage here as well.

The other factor of UTAUT2 (and UTAUT) with hypothesised direffect on usage is

the factor of facilitating conditions. Facilitating conditiGnseasured by the accessibility

of devices and internet connectibwas the second most important factor in our study of
Hungarian egovernment adoption as well: found migcant in 18 out of 22 cases.
According to a study of the Hungarian Central Statistical Office (2015) 76% of adult
Hungarian citizens are using computers and the intérratly 1-2% less than the
European average (although some differences betweemresaas might still exis€C s - t

T Herdon 2008). This means that the significant effect of facilitating conditions for some
citizens is not caused by a nationwide lagging of ICT penetration. The generally high
level of connectivity might also be a reasohwihere is a significant but never above
25% difference in the value of the facilitating conditions factor when comparing online
and offline government service users.

We mentioned that internet and government trust are frequent extensions of the
TAM/UTAUT in egovernment literature. The phenomenon that only internet trust has a
significant effect on @overnment adoption is also not uncommon. Trust in the

government seemed not to be a significant influencer of adoption in international studies
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(e.g.Powel et al. 2012) or in other Hungarian studiR&giESLAKI et al. 2016) and that
is what we see in our case as well. Examining a broad spectriigoyeenment areas
we found a statistically significant rel a
and egovernment adoption only in four cases. Interestingly enough three of these cases
are tax and pension related transactions, which have serious financial compdinesgs

seem to be the cases where higher level of government trust leads to nioee onl
transactions.

Conversely, trust in the internet seems to have a significant effect in a wide range of
Hungarian egovernment areas (in 16 analysed cases). In 8 instances the trust level of
online government service users is above 25% higher tharffline ones. This is not
entirely surprising in Hungarian context, as the low level of internet trust among
Hungarians was one of the factors why Hungary lagged behind in terroofreerce

and especially-payment market developments (eAganyossyi Juh § 213 F e hi®
Varga2019. Concer ni n gvotihguattiigde Nemesiaki &t ale (2016) found
that internet trust is the second most important factor, and the statistical data collection of
HCSO (2015) also stated that 11% of Hungarian citizens are not ugiogeesnment
transactions because they do not trust the systems enough to give their personal data. Our
results also confirm this important role of trust in the internet in Hungatg@vernment
adoption.

Although we handled the variables of age, gender and experidferemiy than the
original UTAUT2 by analysing them as factors and not moderators, our results here are
also noteworthy. While based on our analysis the age and gender of the citizens are not
differentiating factors in terms of administrative channel ehdpffline vs. online)
experience is. Citizens choosing six of the informational and nine of the transactional e
government services have significantly higher level of experience in other, non
governmental online transactions than offline citizens. alsis suggests, that experience

is more important when citizens have to choose a transactional channel, and less for
collecting information onling so to administer online people rely more on prior
experiences of-ransactions.

6 Conclusions, limitations and implications for theory and practice

In this paper we tested six factors of the UTAUT2 model extended with trust to analyse
e-government adoption on a large Hungarian sample. One of the novelties of our research
was that we examined factors of adtegovernment usage and not only the behavioural
intent. Also the robustness of our findings is increased by the fact that not only one but
eleven, a near total spectrum of Hungarian G2C administration service areas were
examined. We found that the kegcfors differentiating -government users are habit,

trust in the internet and facilitating conditions, while in case of online transactions prior
e-commerce experience is also important.

Practitioners might also be interested in some of the detailatisre$ analysis on the
level of the eleven individual government service areas. The service with the highest
proportion of online users (27% vs. the average 9,6%) was income tax administration.
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This is not surprising knowing that the Hungarian tax autpdriforms about the
possibilities of the online income tax administration option every citizen yearly, strongly
arguing for the usage of the online platform. Also, at the beginning of 2017 a new income
tax administration service was launched making tikedtlaration process faster and
easier and the usage of the platform more user friendly. While the Hungarian online
income tax administration platform seems to be a success it is still true that all of the
examined factors except for age and gender sheigréficant effect on adoption (see
Appendix 2), so there are still possibilities to increase the number of online users by
influencing citizensd internet trust or

On the other hand, the most frequently used admatiist service seems to be the
administration of government issued documents: more than 41% of the citizens had to
deal with this process. While many people search for information online regarding this
process only 6% of them chose online transactionamgt This gives the government

an opportunity to have a significant impact egoyernment penetration basegartly i

on our results as well: by influencing effort expectancy, trust of intefaetitating
conditions, gperienceor even habit if posble.

Methodological limitations of our study could also guide future research. A more-model
specific data collection method including direct questions regarding performance
expectancy and more detailed Likedales to measuiie would have supported m®
complex analysis, potentially even with PLS method. On the other hand our data and
analysis could be used to draw more in depth conclusions regarding the individual e
government aredsthe length of this paper did not allow the publication of thesaldet
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Appendix
Good State Public Administration Opinion Suriegelected questions, measurements
and results of the factor analyses

Code Question Measurement Factor
Component
Matrix
USAGE
K25. During the last threeyearsi 2014-15-16i did youhavetodealbi nary vari abl es: YES i NO

with any of the following public administration matters?
K25-26-27-28.1.Income tax administration
K25-26-27-28.2. Tax administration at municipalities
K25-26-27-28.3.Other tax administration at the national tax and customs
administration agency
K25-26-27-28.4. Administration of government issued documents
K25-26-27-28.5. Family support administration
K25-26-27-28.6.Health insurance administration
K25-26-27-28.7. Unemployment administration
K25-26-27-28.8. Social benefits administration
K25-26-27-28.9. Pension insurance administration
K25-26-27-28.1(Land registry administration
K25-26-27-28.1: Administration of construction affairs
K25-26-27-28.1: Motor vehicle administration
K26. If yes: Did you administer it yourself? bi nary variables: YES i NO
K27. If yes:Whatchannelsof informationdid youusebeforestartingbi nary vari abl es: YES i NO
the administrative process?1. personal customer service 2.
telephone 3. e-mail 4. website 5. none
K28. Did you usethe following channelsas partof the administratib i nary vari abl es: YES i NO
process?L. personalcustomerservice 2. telephonecustomer
service 3. online service or application 4. postal service5.

other
EFFORT EXPECTANCY Factor analysis of the following variable (KMO: 0.740)

K6.1 It is characteristicof me that | startan online administratiorLi kert scale: 1-perfectly 0844
process, but | get stuck and | quit.

K6.2 It is characteristicof me that | start an online administratiorLi kert scal e: l1-perfectly 0.4
process, but | do not finish in time and | quit.

K6.3 It is characteristiof methatin anonlineadministratiorprocesd Li kert scal e: 1-perfectly 0804
can only partially arrange what | want to.

K6.8 | find it easyto orient myself on the websiteswherel haveto Li kert scal e: 4-perfectly 013§
administer.
TRUST OF INTERNET Factor analysis of the following variable (KMO: 0.806)

K6.4 I never give my bank account data while shopping online. Likert scale: 1-perfectly 10.80d

K6.5 1 do not register on online platforms till | have to. Likert scale: 1-perfectly 1.844

K6.6 | am averse from giving my personal information on the interneti ker t scal e: 1-perfectly 0.8

K6.7 Therearesomepersonabataof minewhichl wouldnotgiveevenL i kert scale: 1-perfectly 0789
whil e registering on state
TRUST OF GOVERNMENT Factor analysis of the following variable (KMO: 0.769)

K9.1 If the state registersour real estates,motor vehicles,theirLi kert scale: 4-perfectly 10660
property rights are insured.

K9.3 Without official documentswe would not be ableto enterintoLi kert scale: 4-perfectly 0449
contracts, sign on for jobs.

K9.8 Public administrations necessaryo carefor pensionersandtheLi kert scal e: 4-perfectly 0.674
ones in need.

K9.9 State care actually comes to those who are entitled to it. Likert scale: 4-perfectly 10.634

K9.10 A country can be efficient only if it has an efficient publicLi kert scale: 4-perfectly 0.566
administration.

K9.11 The Hungarian public administration works efficiently. Likert scale: 4-perfectly 071

o

K23.2 State organisations protect are personal informationproperl. i kert scal e: 4-perfectly 1.604
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Code Question Measurement Factor
Component
Matrix
FACILITATING CONDITIONS Factor analysis of the following variable (KMO: 0.675)
K17.1 How many personal computers are there in your household? Integer 0.52(
K17.2 How many notebook/laptop/netbook are there in your househivid®er 0.684
K17.3 How many tablet are there in your household? Integer 0.632
K17.5 How many smart phone are there in your household? Integer 0.831
K1. How many internet connections are there in your household?Iinteger 0.792
EXPERIENCE Factor analysis of the following variable (KMO: 0.810)
K5 How often do you do the following activities? Likert scale: 1 7 never é. 4
K5.1 searching online 0.599
K5.2 reading news online 0.551
K5.3 e-mail 0.674
K5.4 online messaging 0.571
K5.5 using social media platforms 0.432
K5.6 making online phone calls 0.626
K5.7 e-learning 0.599
K5.8 working online 0.58d
K5.9 shopping online 0.675
K5.10 selling online 0.565
K5.11 online banking 0.630
HABIT Factor analysis of the following variable (KMO: 0.701)
K15.13 If possible | avoid dealing with administration online. Likert scale: 1-perfectly 0.86q
K15.14 | prefer dealing with administration in person than online. Likert scale: 1-perfectly 0.834
K15.15 | prefer dealing with administration online thanonthe phone.Li kert scal e: 4-perfectly 0.81q
AGE
D6. Please give the year of your birth From this transformed: Age in
GENDER
D5. Responder 6s gender bi nary variable: male i femal
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Appendix 2

1. PERSONAL INCOME TAX ADMINISTRATION
(ANOVA, significant mean differences, * p<0.05; ** p<{l)

FACTORS online information online transaction
INFLUENCING USAGE
no yes no yes
n 296 (81%) 71 (19%) 267 (73%) 101 (27%

Effort expectancy -0.025*  0.245*  -0.026** 0.324**
Trust of internet -0.037** 0.452**  -0.125** 0.495**
Trust of govermmment -0.094 0.043 -0.080* 0.188*
Facilitating conditions =~ 0.278**  0.702**  0.184**  0.766**
Experience 0.143**  0.797*  -0.005** 0.941*
Habit -0.095** 0.809** = -0.263** 1.015**

Age no significant relationships

Gender no significant relationships

4. ADMINISTRATION OF GOVERNMENT ISSUED DOCUMENTS
(ANOVA, significant mean differences, * p<0.05; ** p<QlL

Nonparametric Mann Whitney U test (p<0.05), significant distribution differences with

FACTORS

INFLUENCING USAGE online information  online transaction

no yes no yes

n 815 (84%) 150 (16%)972 (94%) 59 (6%)

Effort expectancy -0.026** 0.307**  -0.002** 0.366**
Trust of internet -0.052** 0.571* 0.039** 0.572*

Trust of government -0.121* 0.192* -0.098 0.114
Facilitating conditions ~ 0.141** 0.786** 0.183** 0.816**

Experience -0.016** 0.650**  0.048** 0.873*
Habit -0.179* 1.001**  -0.017** 1.108**
Age 44 years 42 years no significant

relationships

Gender no significant relationships
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1 Introduction

Field-based case studies are uniquely suited to exploring complex challenges
organizationsface in adoptingand implementing emerging technologies (Eisenhardt
1989). We propose that rediscussioncases, developed from rigorousisearched

field- basedcasestudiescantriggerusefulscholarlydiscourseBecauseasediscussants
caninterpretrealcasesichly, holistically, and freely, discussions can help the researcher
appreciate new perspectives on study findings, particularly if disscussants taey in
backgroundsexperienceandotherdimensionsNew perspectivesn turn, mayhelpthe
researcherdentify usefulnew questions for further study. Thus, when real cases are
critiqued through discussions among scholars and with practitioners, scholars should
develop ideas that lead to stronger theories.

To advance this arguent, we present an extrernase study which examined the work
and research practices of an exceptionally impactful scholar in dTndomain:
Sumantra Ghoshal. As explained in Yin (2018) and Mills et al. (2010) an ext&see
study is an appropriate reseh method if the objective is to learn from a rare or unusually
positive or negative example. In a-28ar academic career (198604) Ghoshal
published more than 70 papers, 12 books, and 36 (or more) discussidibefseshis
death at age 55 in 200@ne of the most influential management scholars of tffe 20
century (Rugman 2002), Ghoshal is best known for conceptualizing the multinational
corporation (MNC) as aimter-organizational network confronting the dual challenges of
integration and differetiation (first articulated by Lawrence and Lorsch, 196 Thas:
organizational challenges). Later, Ghoshal's papers considered why human resources
management practices were not keeping pace with-ssoisomic and technical forces.

He also published muetited critiques of rationahctor management theories which, he
asserted, harm both business education and management practice (Ghoshal 2005).

In 2010the SumantraGhoshalConferencewvasestablishedt London BusinessSchool

(LBS) in his honor;its annualGhoshal Award for Research Relevance and Rigour has
gone to Kathleen Eisenhardt, Michael Tushman, Ranjay Gulati, David Teece, Robert
Sutton, Ron Adner, Laurence Capron, and Amy Edmondson.

Thus, the extreme case of Sumantra Ghoshal is that of a schatammatie an
exceptionally strong impact on the field of international management, as well as more
generally on theories of management, leadership, and organization design and business
education. His documented enthusiasm for translating lii@kdd case stigb into both
scholarly publications and practitioner publicatiGnscluding real discussion cases
provides an opportunity for us to consider whether and how case reseddiscussion
casesnfluenceresearcloutputsandpracticesin this paperwe showthatGhoshal'sase
researchwas complemented by vigorous case discussions wiauttors, business
leaders, and students. Consistent with ideas advanced by Vermeulen (2007), we contend
that case discussions were important to a virtuous cycle ahoomation that improved
boththerelevanceandrigor of his researchThe extremecasestudyevidencepresented
heresupportur propositionthatreal discussion cases can trigger a process of mutually
informing collaboration among scholars arectitioners.
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In this paper,we first defineand discussfoundationconceptsdiscoursecaseresearch,
complexIT challengesNext, we report on our extremease study (of Ghoshal as an
extreme case of exemplary doubdgpact research). After discussingw cases informed
Ghoshal's work, we consider implications for research on digital transformation. We
conclude with a broader consideration of how rigorously researched real discussion cases
contribute to theories addressing complexh@llenges.

2 Foundation Concepts: Discourse, Complex IT Challenges, and Discussion
Cases

2.1 Discourse

|l deas are socially constructed in discou
(Paisley 1972), within and across disciplinary and geographic boundaries tflrpac
research may contribute to the invisible college, to practice, or to both, and scholarly
researctandteachingcanbesynergisticii T h esaorelyfeadgo practice putpracticealso

leadsto theory.Teaching, at its best, shapes bothresearcpanda ct i ce. €é0 ( Bo)
p. 16). Vermuelen (2007) proposes that two communication loops help a scholar produce
rigorous and relevant work (Figure 1). Co

(2007) report that doing case interviews and discusgialgcases in executive programs
are mutuallyreinforcingactivities.

Thus, a real discussion case can trigger virtuous cycles of reflection and feedback. While

Figure 1 emphasizes executive education discussions, we propose a broader view of the
Relevane communication loop: case discussion with undergradurat¢éBA students,

PhD students, colleagues, and/or people in various jobs at various levels in various

industries may give a researcher new ideas that trigger new studies in the Rigor

communication lop.

Loop 1: Rigor Loop 2: Relevance

Executive

Read education

journals

Write in journals Case interviews

Figure 1: Loops of Communication (Vermeulen 2007, pi57)
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Ver me ul e-mlévancercongnurication loops are supported by discourse theory,
which explains how arguments are translatedm one domain to another.

i Ar g u me n-toraadlyconstuedasa way to justify knowledgeclaims(Habermas

1984; Toulmin 2003) is categorized in two complementary types: Dialectical and
Rhetorical (Hohman 2000; Leff 2002Rialectical argumentation, corresponding to
Ver meul ends Ri gor i anmabstract ard tsiructared fooo @f ,
propositional logic that tests arguments by applying formal rules (Rowland 1987).
Rhetorical argumentation, corresponding ¥ermeulen'sRelevanceloop, tests the
plausibility of a propositionrelative to a particularaudienceyatherthanin relationto
alternative propositions (Jacobs 2000). Some theorists view the two forms of argument
as antagonistic since the tendency of dialectical argument is to transcend, while the
tendency of rhetorical argument is to situ@teff 2002). Aristotle saw the two forntg
argumentas complementaryHe arguedthat rhetoric is the necessarycounterpartof
dialectic,sincerhetoricis needed to defend decisions (you may be right, but you still need
to convince others (in Krabb2000). Leff (2002) also sees rhetoric atidlecticas
complementaryin thatdialecticdepend®nrhetoricto i ¢ | anddefinethesituationsn
whichitcanoper ate. 6 I n this view, rhetoric can |
conclusive agreemés are not reached through inference. However, the addition of
dialectical rationality to an argument helps achieve the goal of eff@etirgaasion.

In the IS subfield of systems design and development, Peter Checkland's engaged
scholarship (action resed) resonates in ways similar to Vermeulen's Loops of
Communication, particularly in the Inquiring Learning Cycle of SSM (Checkland 1999,

p. A9). He states optimistically that #dAas |
the experienced 'realitig the subject afonsciousindcontinuareflection,thereisagood

chanceof recognizingand pinning down the learningwhichhasoccur red. 0 Yet ,
cautions, fAiThe process of | earning by relat
c o n f u $Chatkjanddo1999, p. A7). The field of IS is grateful that Checkland and
colleagues did not give up; their ability to rethink classic systems engineering

met hodol ogy |l ed to the important Adistincti
the world mg be 'hard' but the essential ‘process of inquiry' is the 'soft' amdpalttant

'learning system' (Checkland, 1999A7

2.2 Complexity and Case Research

Complex problems (and especiatlyo mp | ex Awi ckedo probl ems) ar
including gawernment policymaking (Nickersaamnd Sander2014),corporatestrategy
(Camillus(2008and2016),softwaredevelopmen{DeGraceand Stahl1990), and other
domains (e.g., Conklin 2005; Ritchey 2011) .
pr obl e nsdifficult @ impoissible to solve for as many as feeasons:

1) incomplete or contradictory knowledge,

2) the number of people and opinions involved,

3) the large economic burden, and

4) [ being] interconnected ¢é with other pro
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Methods ofengaged scholarship, including action research (Checkland 1999) and case
research (the topic of this paper) are well suited to the study of complex problems,
including emergingT challenges. Several recent case studies show the benefit of using
case reseah to study complex emergif@ challenges:

T Avrecent multiplec ase study aimed to understan
achieve digital transformation. That study homed in on two key capabilities:
building and continuouslytiopalovbagklc
for highly reliable systems and data, and building and refining a flexible and
responsive fidigital services platfor mod

1 Another multiplecase study (Ma and McGroarty 2017) considered how three
disruptive technologii high- frequency trading, social network analytics and
smart mobile applicationis change financial markets and introduce important
societal implications. Their case findings demonstrate that while innovations led
to improvements (e.g., harnessing crowiddom, leading traders to produce
more accurate price estimates) the increased transaction velocity gave rise to
new or exacerbated challenges (e.g., misinformation due to complex information
networks, speculative trading behavior, increased markeilirg)at

1 An ethnographic case study (Niemimaa and Niemimaa 2017) investigated how
universal bespractice prescriptions for information systems security are
translated into actual organizational practices. While the literature had shown
that best practiceshould be contextualized, little was known about how
organizations actually translate these into situated practice. This case study both
illuminates important translational mechanisms and reveals hurdles which an
organization faced during this translatjpmocess.

Case researchers disseminate their findings via three routes: scholarly journe#&.g.
MISQ), practitioner outlets (e.gVISQe, Harvard Business Revigand discussion cases
(distributed by CaseCentre, HBS Publishing and others). We #ngu¢hese varied
publication outlets make it possible for case researchers to produce stronger and more
useful theories about complex IT challenges, by triggering discourse among scholars,
practitioners and future leaders (e.g., MBA students). Real shisru cases are
particularly well suited to this process, as we discuss next.

2.3 DiscussionCases

An ideal highquality real discussion case (per Naumes and Naumes 2012) is based on
primary data gathered in the field (via intervieasd observation,dat from an

or gani webtsiie,amdaleports,internal memorandagtc.). The caseprovides
truthful evidenceaboutmultiple facetsof afocal situation(thatis, it is real). It takesthe
point of view of a particularprotagonist at a point in time and (if written well) it has a
story-like tone that helps readers empathize with the protagonist. Skilled case discussion

facilitators encourage discussants to fis
organization, facinghis particular challenge. The problem the manager fébas not
yet been solved, and may even ref@dddpn to b

33). As is true of most complexproblems,thereis no singlefi r i @rswedand the
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discussioncase does not explicitly state the author's interpretation (thus freeing
discussants to offer their interpretations). In discussion, participants usually come to
appreciate facets they did not consider during individual case preparation (Andersen and
Schian®014).

Thesecharacteristicsnake the preparationof a real discussioncasea useful (maybe
optimal)earlystepin aprogranofresearch on a complex emergifigproblem. Emerging

IT challenges involvequivocaltechnologies: IT appplications for whiéhi n f o rismat i on
incomplete,hyperbolic,or highlya mb i g (Berenseét al. 2011). Most emergingIT
challengesreequivocal because of the essential flexibility of software; its potential is
limited primarily by the imagination and skill of its developeBimilarly, the potential

of a flexible IT-enabledblatformis limited primarily by the imagination and skills of its

end users. Consider the many emergent forms that an Excel spreadsheet or Word
document (examples of enger platforms) can take througise. ERP and other
enterpriseandinter-enterprisesoftwaremaybetightly restrictive,but otherIT platforms

offer great flexibility -- so much so that Cash et al. (2008) observe that every IT
organization faces a continual challenge of effectinedynaging known technologies and
applications (with low or manageable equivocality), while exploring a continuous stream
of new equivocal technologies (via separate processes, structures and controls that are
conducive t@xperimentation).

Relevant individial and collective sensemaking about equivocal technologies is
supported by collective discourse, in which varied interpretations of use and value are
aired. Reporting on a case study of sensemaking in a virtual world (Second Life), Berente
et al. (2011, p 705) concluded: AFrom rational
capabilities to the metaphorical association with earlier waves of innovation, individuals
draw upon a rich tapestry of sensemaking strategies to confront the equivocality that they
encounter 0

Having laid out our arguments for the importance of discourse for making sense of
equivocal technologies in general, and for how real discussion cases support flexible
sensemaking that may improve theory, we next report on the extreme case of an
exempary doubleimpact researcher: Sumantra Ghoshal. Our findings will reveal how
real discussion cases support the dual communication loops of rigor and relevance (or of
dialectic and rhetoric).

3 The Extreme Case of Sumantra Ghoshal
3.1 Case StudyOverview

This study is part of a broader investigation of how exemplary damiglact scholars in
several management disciplines use case studies to investigate complex problems. Our
investigation began with an exploratory singlese study, in which we examéhéhe
extreme case of an influential international management scholar (Sumantra Ghoshal's
home discipline was management, not IS management). We drew primarily on archival
sources (his papers, discussion cases, and books, as well as presentationsgratticles
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books about him). We also conducted a-boar telephone interview with his main
collaborator, Christopher Bartlett, who-aathored four books and té&tnancial Times
(FT)50 journal publications with Ghoshal.

Born in 1948 in Calcutta, Ghoshstludied physics at Delhi University, and worked for
Indian QOil for about a decade, before movinghe United Statesto pursuegraduate
studies. HisMIT Ma s t ¢hesis €983) asked 32 US managersin Fortune 500
multinational corporations (MNCs) abotlieir external information needs. Similar to
Aguilar (1967) Ghoshal reported that competiimeimarketinformationwereimportant

to thesemanagershoweverr e s p o mrahkingsofstherfactorsdiffered from prior
studies. Ghoshal built on this initi@ork while earning two doctorates: a PhD from MIT
in 1985 and a DBA from Harvarid 1986.His rise was meteoric.His scholarlycareer
beganatINSEAD in 1985andhealsowasfoundingdeanof IBS- HyderabadHe joined
theLBS facultyin 1994andremainechtLBS until hisdeathin 2004.0ur casestudytime
periodcovers his doctoral studies until his death. Exhibit 1 summarizes Ghoshal's work
over his twedecade scholarly career. His Top Ten most higitld journal publications
for his career (four with &rtlett) yielded more than 38,800 citations.

3.1 Sumantra Ghoshal's TwoDecade Scholarly Career19851995

Our purpose is to elucidate how Ghoshal successfully blended rigorous case research,
storylike discussion cases, and practitioner articles anddydeading to strong and
useful new theories of international management. However, this section slobhkl
approachedsaliteraturereview,sinceourpurposastoillustratethevalueof conducting
rigorouscaseresearch, producing discussion casesl discussing them not to fully

inform the reader about international managemesaarch.

Ghoshal'IT PhD dissertatiorreferencdist showsGhoshal(1985)wasinfluencedby
manyscholarsntheii nvcel beged (175 wor k-methodstudyd ) . T
(surveys, cases, narase interviews) of environmental scanning at both individual and
organizational levels of analysis. It aimed to answer two questions: RQ1) What
environmental, organizational, and individual attributes affect the wayagesis scan

their business environments? RQ2) How might a firm organize the environmental
scanning function? Ghoshal saw organizations as complex systems and noted that
organi zational complexity is second only
gereral systems theory (Boulding, 1956), similar to a wicked problem (Rittell and
Webber 1973). To learhow managers allocated time to various informational tasks,
Ghoshal surveyed 55 managers at six Korean global trading companies and 56 managers
at 10 Koran manufacturers (similar to Mintzberg, 1978 and 1990). To leasn he
interviewed 36 managers in three Korean firms, and visited environmental scanning
departments at two firms which each used a scanning methodology that was pioneered by
a former Samsunemployee. Ghoshal also reporitedetailonaSamsungasestudythat,

he stated,led him to believe that organizationalcapabilitiesare heavily affected by
individual competencies/behaviors. This theme pervades much of hiswdaker
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ForhisHarvardDBA Ghoshalworkedunderthesupervisiorof ChristopheBartlett,who
had alreadylaunchedwhat would be a ninecase study in three industries and three
countries (US, Europdapan):

Electronics Telecom Packaged Goods
GE ITT Unilever
Philips Ericsson P&G
Matsushita NEC Kao

Bartlettds project aimed to credamgingeachi ng
International Business M1 B) . A BewsrkegdnshowedypinthatMIBc our s e, 0
Bartletttold us. Theninecasegof which,theMatsushitacasewvas lecby Ghoshalgrethe

fi ¢ o of danagingAcrossBorders(Bartlett and Ghoshal1989). Before being made
availableviaHBS Publishing, theyweretaughtin ashortexecutiveeducatiorcourseand

theMIB courseanddescribedn threeearlypractitioner publications (Ghoshal & Bartlett

1986; Bartlett & Ghoshal 1987a and 1987b). By 1991, four discussion cases from their

work were in the HBSP system: GE (3944), Komatsu (39037), Matsushita (388

144), and P&G (384.39).

Ghoshal 6tshePBA ( Ghoshal 1986) asked: AHOw
headquarters and subsidiaries of a large multinatimalorationbe organizedso asto
facilitateinnovationsnthec o mp a Higstadywasconductedn threestages:
1) 100 interviews on 38 inn@tion cases at Ericsson (Sweden), Matsushita (Japan),
NEC (US), Philips (Netherlands).
2) Surveys of 300 + managers at Matsushita, NEC, and Philips.
3) Survey sentto 500 N American and European multinationals, with 65 responses.

The case studies revealed fannovation processes (cenffier-global, locaifor-local,
localfor-global, globaffor-global) and three MNC subsidiary types: Innovator,
Contributor, | mpl ement er . Ghoshal (1986) :
facilitate each process are not odifferent but mutually contradictory. Herein lies a key

challenge for MNC managers: designing an organization that can facilitate all three

i nnovation processes simultaneousl y. é Bas
framework is developed to suggesbasis for differentiation in allocation of subsidiary

roles and structuring of headquarterss b si di ary rel ationsé. 0

In the Acknowledgementsection of his 1986 DBA thesis, Ghoshal's praise for his
supervisor points to how their discussions helpiedform andreformideas He stated:
fiProfessoiChristophemBartlett, the chairmanof my thesiscommittee,mustshare both

credit and discredit for this thesis, not only because of his personal involvement with the
research ... but also because ofdvisrallinfluenceonthewaysin which| havecometo

think aboutthe taskof businessadministration ingeneral,and about management of

mul tinational s, in particul ar. € Many of t!
arose in the course of mamganyhours of discussionsvith himin thelobbiesof strange

hotelsin three continents,in desertedclassrooms of Aldrich and Cotting, and in

overcrowded airplanes. €0
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The thesis, centered on the 38 cases in four companies (an embaddedtudy design),
launched both his career and Bartlett's. Together, they published li&fosse journal
publications by 1995. Meanwhile, Ghoshal authored seven othetinfased FT-50
publicationsand 14 discussioncases (aloner with other co-authors)by 1995. In the
seconddecadeof his career Ghoshal produced another five scholarly FT50 papers (none
with Bartlett), 11 practitioner papers (seven with Bartletty,e2ddiscussiorcasegnone

with Bartlett,who produced36 othercasesiuringthe sametime®), andnine bookswith

six sets of ceauthors (some with Bartlett, including new editionbobks).

Ghoshal'sview of organizationsas complexsocial systemsvas strongly linked to his

beliefin the valueof caseresearchboth intermsof thedatagatheredn eachcasestudy
anddiscussiongboutthemwith studentsandcolleagues.In a paperpublished the year
after he died, Ghoshal urged business sch
pluralistic scholarship fi We to & eeerthagewith the scholarshipof integration,
applicatiorandpedagogyo build managemertheorieghatarebroader andicherthanthe
reductionistand partial theorieswe have beendevelopingover thelast30y ear s . 0
(Ghoshal2005,p.87).1In this paper he cites Friedrich von Hayel@89 Nobel Memorial
Lecture, in which Hayek asserted that a
produced when positivist fAscientificd met
(such as institutionalhange)PhysicalkystemsHayekexplainedpperaténdependendf
researchtheearthis roundandgravity exerts its pull regardless of what or how we think

about these phenomena. Thus, Hayek asserted, positivist researchplysical
phenomenon can change our understanding but does not changleetiomenon. In

contrast, when positivist research is apptieedsocialphenomenomeoplewhobelieve

the resulting theory may changetheir actionsbasedon it 7 in turn, changing the
phenomenon. Ghoshal ur ged ma n argtenseeof t s cC|
knowl edgedo through engaged scholarship, i
rigorous fieldbased case studies (Ghoshal 20087}p.

3.3 Christopher Bartlett Reflecting on his Research Collaboration with
Sumantra Ghoshal

A conferencepresentatioror journal publicationcantrigger a usefuldiscussiorabouta
complexphenomenorand,we suggest, another valuable way to trigger useful scholarly
discussion is to prepare real discussion cases as part of one's program of case research.
Our extremecase study of Ghoshal, an extraordinarily impactful scholar in the field of
international management, reveals that case discussion among scholars and with leaders,
managers, and business students can yield useful insights about a complex problem,
which in turn can improve theory or generate tegory.

ChristopheBartlett,who hasproducedr4 realdiscussiorcasesn his careersofar (most
recentlyin 2017) alsdelievescases trigger fruitful conversations that improve theory. In
2007 Bartlettgave a talk at the inaugural Sumantra Ghoshal Conference at London
Business School. A summary and commentary about this talk (Rynes 2007) restated
Bartlett's view that Ghoshal exemplifiegtveralcharacteristicsmportantto engaged
scholarshipincludingfi 1A commitmento field researchbuilt ona profound respect for
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practitioners. 2) Engagement and ongoing di
research as interdependent activities, with teaching cases being the first output of field
research. o

We conducted a telephone interview with Bartlett, in fall 2017. Asked to reflect on his

collaboration with Ghoshal, he stated: i Ca
tightly bound and <closely i nt-4eggednstoale d. I 6\
academically engaging plus managerially engaging plus pedagogically engaging. All

three are always an explicit part of t he

publications with Ghos h aihdusimeresearchidésignand n by |
the ability to come into the MBA and executive classrooms with cases. wdsoere

doing a lot of outside consulting activity. ...\We were not, at first, led by a strong
conceptual modelinthise sear chéo

Bartlett described their collaboratiofiWe beateach other up in discussions; pushing

ideas back and forth. Out of these cases came a belief that a very different managerial
model was developing at companies. tedDi scuss
Bartlett and Ghoshalto ideas discussedin their books and many of their journal
publicationsBartlettstatedfi learned a huge amount from my MBA students. Discussing

a case was a way to test ideas; students would push back. Executive Education
participants would push back especially hard; theyevguite a reality check on the ideas.

... Sumantra and | could reaflysheachotherto gofar deeper... It wasintense.. yetwe
hadsuchaneasy a p p Theirivorkdpracticewaspunctuated bgnergeticonversations:

fi lwould take the lead on managerialarticles; Sumantrawould take the lead on the

academigapers. Once a first draft was writtevewo ul d swi t c h; | 6d wor Kk
work on mine. We beat each other up in the process, butting heads until we agreed we
had a compellingstorytoel | . €é |1t was acplkeabygrabnehnhaat

All 20 papers that Bartlett published in the FT50 during his career werethored with
Ghoshal (in addition, Ghoshal produced 16 other FT50 papers, alone or with others).

4 Discussionand Implications for Research on Complex IT Challenges
4.1 Main Findings from the Extreme Case of SumantraGhoshal

Our extremecasestudy of one scholar'swork practicesand influenceillustrateshow

rigorous caseresearchi and, importantly, realdiscussioncasesproducedfrom this

research contributeto understandingcomplex challengesand to helping researchers

identify plausible solutions and build better theories. Ghoshal and Bartlett produced many

cases about international management, and discussing tresssential to developing

their influential theories. We also observe that Ghoshal's extensive reference lists point

to his respect for the Ainvisible collegeo
Cases wereentralto hiswork, butnottheonlytoolin hiskit. Hisrespector otherresearch

methodss evidentin hisotherqualitative studies (questioning managers in similar jobs in

many organizations) and quantitative studsesveys).
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Ghoshal'ssngagedscholarshiphelpedhim deeplyunderstandhe messycomplexity of
organizationalife andto avoidHa y e k ' s ofikprr cew | e eBdtlgghes papersand
discussioncasestriggered important conversationsabout managementand (later)
management education (in his later years Ghoshal criticizzthgerial theories and
teaching approaches that, he felt, eeenphasize analytic techniques and a ratiacéor
perspective, while underemphasizing behavioral and social aspects of organizational life).
Evidence of his impact on theories that addreespiex challenges of global
management is incontrovertible (nearly 40,000 citations to his Top Ten FT50 papers; see
Appendix 1), as is the evidence (presented here) of how case research contributed to his
(and Bartlettés) thinking.

Ghoshal'®odyof work, combinedwith Bartlett'sdescriptiorof theirwork practicespoint

to the potentialthat realdiscussion cases offer for helping managers and scholars avoid
faddish discourséin any managerial domain, including IS management. Based on the
extreme casefémpactful research described hengpropose that a program of research
on a complex IT phenomenon should include some-bakkd case studies, from which

it is helpful to produce some real discussiases.

4.2 CaseStudies, Case Discussions argiscourse

Case research demands cognitive flexibility. When evidence pointed in new directions,
and/or when other scholars and practitiordfsredalternativeinterpretationsGhoshal
lookedin thosedirections.For example,an early paper(Ghoshall987) explained that
strategic competencies and organizational structures for international operations vary,
yielding three enterprise archetypes: multinational, global, international. Later, Ghoshal
proposed that effective leaderstnsnationaknterpisesmaster multinational, global,

and international strategic competencies and structures (all of these, not just one).
Importantly, this insight arose from discussing cases with his students and his main
collaborator. Bartlett and Ghoshal had many vigsrand productive conversations, with
each other and with MBA and executive students and other scholars.

Case discussions often reveal new facets of a phenomenon. Discussants are encouraged
to identify with the case protagonist and to recognize that Hrerasually several right
answers (and also many wrong answers) to a complex situation. To some extent,
discussants are free to focus on aspects that interest them and to argue why these matter.
Conventional scholarly discussions (such as those triggdrednferences) can also
produce helpful insights, but if these discussions are confined to small circles of interested
scholars, diverse voices may not be mixed into the stew of ideas they stir. Discussing a
case with students or practitioners can helgcholar see other facets. Thus, real
discussion cases can play a useful role in triggering conversations that scholars have with
other scholars and with business or public leaders, managers, and students.

Addressing the problem of IT fads (unreasonablgeetations and irrationally skewed
perceptions of IT innovations), Hirschheim et al. (2012) argue that while scholarly
analysis can validate reasonable claims about an innovation, the analyaisotesip
preventdetrimentalfi f | i gldints froin taking off. However, lengthy peer review
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processeglelay publications, which in turn can delay the emergence of scholarly
discussions about new IT phenomena. How to get scholars involved sufficiently early to
influence the trajectory of a management fad? Hirsohetial.'s answer: don't wait for

the final journal publicatiorimprovediscoursdy makingfine-grainedscholarlyanalysis

availableat anearlierstagein a programof research. That argument assumes that ideas

flow from one scholar to anotherwasread each other's works. However, we caution that

an important earlier study based on discourse analysis reported that only about 5% of
papers that citedPower, Politics and MIS Implementation (Markus 1984) had engaged

with that study's central tenets.itaConclusions ect i on t hi s paper gl um
the IS discipline support a true and active dialogue around concrete research questions

about phenomena of interest? Or amejust ships passing in the night, using selected

referential spotlightste ee t he shape and direction of ot}
p. 419). We argue that real discussion cases might more quickly help scholars and
practitioners jointly evaluate complex IT phenomenauch as cognitive computing

initiatives, digital tansformation tactics, or rapidly changiogberattackpracticesand
relatedncidentrespons@ractices.Forfastmovingtopicslike thesescholarlytheorizing

can greatly benefit when scholars and practitioners talk with each other about practices in
thefield.

To study complex IT phenomena, curious scholars with complementary expertise and
interests, who are skilled in various methods and theories, may produce very helpful case
studies. Subsequently, when smart people from multiple theoretical anddwletyical

perspectives argue vigorously about the cases, good ideas should emerge. Sumantra
Ghoshal greatly valued his collaboration with Chris Bartlett, and Bartlett greatly
appreciated how Abutting headsd together pr

4.3 Study Limitations and Suggestions for Further Research

G h o s hsehbld@hgourneyleadsusto believethat, for a programof researchabouta
complexiT challengeanoptimalstarting point is to conduct one or more rigorous field
based case studies and toduree a few real discussion cases from these. Howeuwer,
researchhas limitations.We conducteda single extremecasestudy, whereasa more
comprehensiveembedded cases study could use content analysis to trace specific
Ghoshal ideas through his discussicases, practitioner articles and scholarly papers
(each stream of Ghoshal research would be treated as an embasieled

Wehavenotyetdeeplyconsideredival explanations-orexamplecouldGhoshal'strong

impact be a function of his superior intelligence or superior ability to persuade,
independentf hischoiceto conductaseaesearckndhisenthusiasror discussion cases?
Otherrival explanationsnayemergdromfurtherstudieof howotherexemplanscholars'
ideaspropagatenddevelop- suchasby consideringathleenEisenhardtfirst recipient

of the GhoshalAward), otherrecipientsof that award,and various influential IS case
researchers. Thus far, no IS researcher has received the Ghoshal award, so to identify
exemplary dobuleimpactscholargo study,it will be necessaryo applysimilar criteria

as those which are used by the Ghoshal Award committee to identify influential
researchers in other domains who exemplify both rigor and relevance. By studying other
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influential scholars we will have an opportunity to learn to what extent conversations
about real discussion cases help shape theory, compared with other forms of individual
and collaborative sensemaking.

One could also choose to study the contrasting case: reggantites of influential
management and IS scholars who never conduct case research. By examining how these
scholars engage in individual and collaborative sensemaking, compared with case
researchers, we might be able to home in on the unique contrilpitiged by real
discussion cases and also identify alternative mechanisms that support discourse which
improves theory. We acknowledge that many influential scholars (and many good
enough scholars) in the field of IS are neither case teachers nor caseherseSurely

other forms of discourse contribute how scholarlyideasare aired and shapedand
consideredin terms of their potentialto extendor build management theory or IT
managemertheory.

Another limitation arises from our choice to focus onextreme case, from which we
cannot easily generalize Ghoshal set a nearlynattainable standard of research
productivity and excellence, whereas most scholars produce far fewer papers and books,
and with modest impacts. We also recognize that casaradsskill is honed with practice

and tempered by the researcher's deep knowledge of his/her field and related business
fields. Discussion leadership skill is also honed through practice and tempered by broad
knowledge. So, a scholar who seeks to em@aiashal's approach to research first needs

to read deeply and widely, and to develop expertise in carrying out high quality field case
research, and to become skilled at writiegldiscussiorcasesandbecomeskilled at
facilitating casediscussiondt maybeusefulto studythescholarlyjourneys of good (not

great) case researchers, to learn whether and howegmngjh case research produces
ideas that benefit theory and practice, and whether extensive discussion involving
participants from multiple acupations and representing mulitple perspectives is fruitful

in this context.

Prior studies that employed discourse analysis in social media and otbeabled

contexts suggest opportunities for future rese#irah wouldexplorewhetherandhow

case discussionstrigger theoreticallyimportant ideas. For example, a threecase

Wikipedia study of editing and written discussion on three topidsmenian Genocide,

Ethanol Fuel, Intellectual Propertyanalyzedthe findings in light of the Theory of

Rational Discourse(Habermasl1984) and concludedhat it is possibleto design an
information system that supports fithe ema
[ by circumventing] much of the i nfahsanence ¢
et al . 20009) . Examining how fAsoftware dev
understanding that allows them to work in parallel yet create interdependent components

or modules that work together seamlOgssl yo
sought to understand how hermeneutic interpretation takes shape through collaboration.
Further building on prior work by Weick (1995) and Weick et al. (2005), a third study
proposedthat A i n d i vmakiewense®f new information technologiesthrough

di s c o utcomatudedii | nmkingsenseof innovationsjndividualspresentnegotiate

and arguefor a rangeof perspective®n the value of the emergentechology... in a
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sensemaking process ... ultimately influencing the adoption and evolution of a
technol ogy. 0 (B686.ente et al. 2011, p.

Just as the three studies described above captured peoples' arguments about new IT or IS
work, an important next step in our program of research could be to conduct a study which
analyzes transcripts of one orra recorded discussions (by MBA and/or executive
participants) of real cases that address complex IT challenges. That study could examine
the arguments advanced in discussions, in light of each argument's potential for extending
or building relevant thegr Once this first step is taken (to verify that theoretieally
important ideas are aired and shaped in case discussions), a next step would be to conduct
further studies to investigate whether, how, and to what extent ideas aired in case
discussions actugl do inform theorizing, and whether, how and to what extent the
theorizing actually informs influential research on complex IT challenges.

Basedon oneextremecasestudyof anextraordinaryscholarin thefield of international
managementye havearguedor how discussion of rigorousiyesearched real cases may
help IS scholars propose and improve theories addressing complex digital transformation
challengesWe hopewe haveidentifiedawayfor thefield of ISto avoidthefateofi s hi p s
passingntheni ght . 0
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Appendix 1: Sumantra Ghoshal

Books (later editions noted)

2006 | A Bias for Action (Bruch & Ghoshal)

2005 | Organization Theory and the Multinational Corporation (Westney and Ghoshal)

2004 | The Future of the Multinational Company (Birkenshaw, Ghoshal, Markides, Stopford, Yip)

2002 | Managing Radical Change: Whatledh Compani es Must DBartlét) ( Gho
2002 | World Class in India: A Casebook of Companies in Transformation (Ghoshal, Piramal, Budhirajal
2000 | Transnational Management: Text, Cases and Readingsitbor withCA Bartlett on first 5 editiony
1999 | Managing Across Borders: The Transnhational Solution (2 editiorsyttmred withCA Bartlett)

1997 | The Individualized Corporation (Ghoshal aBdrtlettl )

1987 | The Strategy Process: Concepts, Contexts, Cases (Mintzberg, Lampel, Quinn, Ghoshal).

1997 | The Differentiated Network (Nohria, Ghoshal)

Career Top Ten Journal Publications, per Google Scholaflast two considered a tie

for 10th)
16,862 | 1998 | AoM Nahapiet, GhoshalSocial capital, intellectual capital, and organizatior]
Review | advantage
6,347 | 1998 | AoM Tsai, Ghoshal. Social capital and value creation: The role of intrg
Journal | networks
3,562 | 2005 | AoM Ghoshal. Bad management theories are destroying good manag
L&E practices
2,970 | 1996 | AoM Ghoshal, Moran. Bad for practice: A critique of the transaction cost the
Review
2,474 | 1990 | AoM Ghoshal,Bartlett. The multinational corporation as an interorganizatio
* Review | network
1,745 | 1987 | SMJ Ghoshal. Globastrategy: An organizing framework
1,100 | 1986 | HBR GhoshalBartlett. Tap your subsidiaries for global reach
*
1,127 | 1989 | SMJ Ghoshal, Nohria. Internal differentiation within multinational corporatior]
971 1988 | JIBS Ghoshal, Bartlett. Creation, adoptiorand diffusion of innovations by
* subsidiaries
838 1994 | SMJ Nohria, Ghoshal. Differentiated fit and shared values: Alternatives
mananging HGsubsidiary relations
826 1993 | SMJ Bartlett, Ghoshal. Beyond the-Mrm: Toward a managerial theory of t
* firm
38,802 citations 1 AoM Journal, 3 AoM Review, 1 JIBS, 1 HBR, 2 SMJ 4 co

authored w CMartlett
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37 Papers in the FT50journals (20 papers eauthored with C Bartlett indicated with

Academy dManagemeReview 1999 1996990
CaliforniManagemeReview 1998* 1997* 199288
Harvar@usinesReview 2004 2003* 2000* 1995* 1995* 1994* 1992'98830*

Journal
of
Internat
ional
Busine
ss
Studies
1998
1988*
Journal
of
Operati
ons
Manag
ement

2006VlanagemeBtience 1994

StrategiManagemedournal 2000 1994 1994* 1993* 1991 19971*
MIT SloakanagemeReview 2005 2003 2003 2002* 1999* 1996* 1995* 199BBI®Fa*

36 Discussion Casesn CaseCentre and HBS Publishing Collections, Feb 2017)

396 | Lufthansa: The challenge of globaltion. 902-020 Ogilvyone: Integrating the
142 enterprise.

389 | Scandinavian Airlines Systems (SAS) | 390037 Electrolux: Acquisition &
025 | 1988. integration of Zanussi.

389 | The DunlopPirelli Union 393007 Cartier: A legend of luxury

021

394 | Thetransformation of AT&T. 396-028 Felix Constructions SA.

140

392- | Canon: Competing on capabilities. 396-050 SA Chupa Chups

031

396 | Philips Semiconductors: Breaking with tf| 396-154 The LG Group: Leaping to th
138 | past. Future.

392 | Andersen Consulting Eur ope) : | 302124 The transformation of Bajaj Auto.
055 | WINNER

394 | ISSi International Service System A/S. 399088 Housing Development Financ|
019 Corp. (HDFC)

396 | Indian Oxygen Ltd: Transformation in Indig 302-035 Nicholas Piramal LTD: Integraty
153 diversity.

394 | General Electric synopsis. 397-065 WIPRO Corporation: Balancing th
051 future.

388 | * Matsushita Electric Industrial (MEI) ir] 396-048 Reliance Industries Ltd

144 | 1987.

301- | Lufthansa 2000: Maintaining the chan{ 302-034 Sun Microsystems: Driving
040 | momentum. i nnovation é

392~ | Kao Corporation PRIZE WINNER 396-140 Revitalisation of the Bank o
049 Montreal.
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302 | Hindustan Lever Limited: Levers fo 399054 VI P Luggage: dlf{
199 | change. VI PO

396 | BritshTel ecommuni cat i d 305149 Emirates Airline: Hub of the world.
141

396- | Standard Chartered Bank. 302-090 Natur a: The mag
139 é .

399 | Siemens Nixdorf IS.

053

392 | The transformation of BP

033
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1 Introduction

Businessis subject to rapid change in technology, regulation, and customers and
competitors behaviors. To sustain continued growth, to become more praditainigly

to survive, firms have to adapt their business logic. Since the advent of the Internet, the
notion of Business Model (BM) and Business Model Innovation (BMI) gained a lot of
attention in industry and academiMs describe the logic of how a company creates,
delivers and captures val&eece, 2010)As a means of renewal and adaptation to a
changing maré&t (Hartmann, Oriani, & Bateman, 2013usiness Model innovation has
the potential to clee competitive advantag@Magretta, 2002) can enhance value
creation(Teece, 2010and opportunity recognitiofGuo, Tang, Su, & Katz, 2017
exploit a market niche not addredsby competitorgC. Zott & Amit, 2007) Since
performanceimprovement is at the heart of any firms, the contribution of BMI on
performance haattracted more and more attentigtartmann et al., 2013;ambert &
Davidson, 2013 Karimi & Walter, 2016) Although these studies have enriched
knowledge on théink between BMI and performance, this liokresearch is still at an
infant stagdZott and Amit, 2013).

Unlike innovation in product, service, and process, BMI requires fundamental ciranges
core component s o f(Nair, Palose, Pgaxiosj &Taftri20lBM s B M
Innovation(BMI) is thereforeassociated with high risk and uncertainty also due to the
possible turmoil and resistance in the organizafdannopoulos, 2013)The best
formulated BM may fail to lead toimproved performance if not handled properly
(Chesbrough, 201&Xnab & Rohrbeck, 2014)For instanceChristensen, Bartma@and

Van Bever(2016) identified that more than 60% of BMI efforts did not deliver the
expected improvegerformance.

BMI does not automatically trigger impressive performance gains. So far, most academic
studies looked primarily at types and components of BMs and proposed a large number
of distinctexplanations of BM performandieHagg Geaut hi er, .8 R¢ling
date we have no understandiofcauseeffect relationships and mutual dependencies in

the linkage between the BMI and firm performance (Methlie & Pedersen, 2008). BMI
scholars, recently, have called for causal analyses of antecedences and effects of BM, for
largescale investigations drapplication of advanced methodologies (Zott et al., 2011;
Spieth et al., 2014Zlauss, 2016Methlie & Pedersen, 2008)Vith the exception afome
qualitative studies, therg little empirical research examining factors which influence the
success of BMI initiatives in firms (Patrick Spiethal, 2016). In the literaturg¢hecausal

relation between BMI activities and firm higher performance remains unclear (Sebastian
Knab, Ren® Rohr beck, 2014) .

In this study, weare not focusean the question of whether BMI has performance
implicatons. Thi s study attempts to address deepe
0 HOWb B MI affects perf or manc e ,ate BMIda resea
performance without understanding what i s
which conditions, the relationship between BMI and firm performance can be
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strengthenedlhe first question leads to the need to understand mediators, and the second
to understananoderators factors.
Thereforepur objectives:

to develom conceptual frameworthat explains the complex mechanisms through
which BMI influences firm performance

We contribute to existing Business Model literature in two ways. First, the proposed
model consideramediating and moderating effects elucidate how managers can ensure
that BMI brings more benefits for the firms terms ofperformanceand provides a
concetual foundatiorfor practice and future research. Secdhtielps practitioners to
align their BMI efforts with firmdés strat
abig more concrete picture of what is going on in the firm.

This paper is structured as follovisrst, theliteratureon mediating factors betwe&ml
and performance ofthe firm is shortly presented, followed by a discussion of our
empirical constructfur research methad then describedNext, theconceptuamodel

is presentedFinally, wedraw conclusions, discuss limitations atame up with some
suggestion for future research.

2 Literature Review

Business Model Innovatio business model, which serves as a tool to analyze and
communicate strategic cheis(Lambert & Davidson, 2013Shafer, Smith, & Lnder,

2005), is seen as a realized expression of strd@agadesuMasanell & Ricart, 2010
Dahan, Doh, Oetzel, & Yaziji, 2010) and articulates how available resources can be used
effectively, how costsan be reduced, and how new sources of revenues can be leveraged
(Chesbrough, 2007According to Bock, Opsahl, George, and Gann, (201fdms
striving for a longterm performance need to innovate their BM. Mogrothe potential

of technologies can often onlge realizedby using a new BM(Chesbrough &
Rosenbloom, 20027t a fundamental level, scholars and practitioners agree that the BM
is vital to growth(Teece, 2010Terrenghi, Schwarz, Legner, & Eisert, 201@gnin
competitive advantage (Mitchell, 2003; Afuah, 2000), enhance-tlenmg performance
(Bock et al., 2012)and enable further innovation (Zott, 2011).

Through BMI, afirm may be abldo exploit anew marketwhich isnot addressed by its
competitors and open upréche market(Hartmann et al., 2013However,BMI is a
highly complicated and risky process with an uncertain outc@ialdner, Poetz,
Grimpe, & Eurich, 2015Marc, Sosna; Rosa Nelly, TrevimRodriguez; Ramakrishna,
201Q Chesbrough, 2010)ecaus it necessitateexperimentationMcGrath, 2010)
managing conflicts, interaction with people on different level of expertise and modifying
the ongoing process of BLatifi & Bouwman,2017)and asks for specific leadership
style (Smith, Binns, and Tushman, 2018gnce, knowing how and when to innovate a
BM is aseriouschallenggHartmann et al., 2013)
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Firm PerformancePerformance has been at the core of management thinkihg g g ~ g e
et al., 2017)as performancédirectly affects the continuation of the firm, it became an
essential concept in management resedRdwuter, Jonker, & Bamgartner, 2017)
Venkatraman and Ramanujam (1986&ye pointed out that firm performance is a multi
dimensional construcfThey proposed three general levels of firm performance, i.e.
financial performance, business mermance and organisational effectiveness, each
which their own indicators like for example return on assets (ROA) (Parker, 2000),
growth, market share, diversification, and product development (Gray, 1997), and
employees satisfaction, quality, and socsponsibility(Rauter et al., 2017)

Initial research model Building on the short review and followingoss and Saebi
(2016) we consider performar, innovativenessas outcomes. bHerators can be
studied on a macro, or on a micro/firm level as depicted in figurEhik. modelis
elaboratedipon based onsystematic literature review.

BMI y ;( Outcomes )

Moderators
Macro-L evel
Firm-Level
Ul Micro Level

= =

Figure 1: Initial Research Modeladapted from Foss & Saebi (2016).

3 Research Method

A systematicliterature reviewis basedon replicable scientific, and transparent process
(Cook et al.,1997). Using such an approach researcher's potential bias will become
explicit, effectsof chance decrease, and the validity of data analjlienhancgReim,

Panda, & Ortqvista, 2015)\s mentioned, we were looking for finding out under which
moderathg andmediating mechanisrBMIs has an effect operformanceNext, we
madeuse of academic databases such as Web of Science, ABI/INFOBMS\ce

Direct, and Wiley Online Libraryé Bsiness model 6 me d i, @dtmiordege r @nd i n g
P er f or weasenuseslad® leywordsin searchof databasesWe did not setany
limitationson papersd publication date or types
papers, conference articles, working papers as well as book chapters. This search yielded
115 publications considered to be relevant based on titles, abstract and keywords.
Omitting duplications, these produc@d unique citations.
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In the third step, badeon the abstracts, collected publicatiovere screenetbr their
match and correspondence withr research objectivéVe include papers based on the
following criteria:

1 Are explicitly and empirically tested hypotheses about the relation between BMI
and Business Performance by using a quantitative, empirical, analytical
approach being proposed.

1 Is reference made to BMI as a way to change main components of the BM by
introducing a new system of value creation, value proposition and value capture?

1 Refers to Business Performance, as discussed before

1 Refers to the firm as a unit of analysis.

Based orcriteria mentioned aboy¢hirty-five papers found to be irrelevant at thiage.

Only reviews reporting relevant outcomes (remaining -fiftgp publications) were
reviewed to find out that articles met the abspecified inclusion criteria. Through-in
depth review, twentgeven papergere identifiedasrelevant Furthermoreyeferences
of identifiedarticleswere useds a secondary sourcelidératureanalysis.Thisresulted

in identifying ten additionapapers These papergere includedn our sample. As a
result, our systematic literature revievas builton thirty-seven dicles.

As said before, mny research hascentlyrevealed that there is a lack of knowledge in
the causal relationship between BMI and firm performance and asked to consider
mediation and moderation effects between these two. Therefore, we expdicte dety
numbers of studiehiencealid not set any limitation on publication yearsd paper types
Figure 2 hasbeen showrthat the topic has received attention in recent years, and
approximately76% ofour 37 selected articlesiere publishedetween 202 and 2017.
Moreover,33 outof themwere journadd papers (89%)threeconference papers (8%)

and one working paper (3%).

O P N W s~ 01O N

2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017

Figure 2: Number of selected papers in thénal analysis (Yearly)

In describing, classifying andnalyzingthe selectechapers we employed a coding
approachclassifyingmediator, moderator, and control variables. All key points were
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listedona coding sheet (Dey, 1993) addssifiedinto new categoriefBurnard, 1991)
After this open coding, theategorized listvas jointedunder higher level classifications.
To limit the number of categorigdata were grouped (Dey, 1993).

4 Results
4.1 Moderation Effects

Different factors introduced in the literature as contingency and moderating variables
which can effects relationship between BMI and fir performance. $acherswere not

linked directly to the firm but are related to its environment such as industoysse&ather
factorswere associated/i t h f i r mdosinstaricdjts size ant &ys. We could

find a greatamount of identified factors were related to how the BME implemented
within the firm for examplet he empl oy ees 86 s lamdtréngthemthed ¢ o mmi
relationship between BMI and performance. There was another group of factors were
mostly related to BMpractces such as the speed, scopednovelty of BMI which can
influence the relationship. Therefore based on abovementionedacniter categorized
identified moderating factors into four groups; BMiplementation, BMIPractices
Firm-Characteristics, and IndustGharacteristics.

BMI-Implementation In our previous study on why BMI fail to delivesxpected
outcomes l(atifi & Bouwman, 201}, we revealedhatabout60% of identified barriers to
accomplish BMI objectives and attagixpectedperformance liesn the implementation
stage of BMAIlthoughmanagers maly concentrate and spend a lot of time and energy
on (re-)designinga viableBM, the majorchallenge€an befound in the implementation

of a BM, asBMI implies fundamentalNair et al., 2013)Various studies mentioned
Apoopl ement ati ond as one of (QOsterealdena2Dl?, r eas o
Batocchio, Ghezzi, & Rangone, 2QT&hesbrough, 201 annopoulos, 2013 herefore

the more skilfully andknowledgeablyfirm implementtheir BMI, the more performance
enhancement will occur. Many studies revealed #et source of BM failureis
connected to its managemefBatocchio et al., 2016Zott, Amit, & Massa, 2010
Chesbrough, 2010Moreover,Martins, Gerasymenko, De Clercq, and Saprienza (2014)
affirmed a positiverelationship betweeBM change experience affirm6é €EO and
performance.

People in a company akeyto success or failure of a BM innovation prograridi t t m8r ,
Varmus, & Lendel, 2014Depending on the degree of changes in the BM, not only some

empl oyeesd training is r eq(Batocchioetal.p20ibev el op
Hi tt m§r, V a r mu)s hut higing hesvrpersorinel witpéclaldualification

also might be needd#nab & Rohrbeck, 2014)

BM is often usd as an approach toake clear what the core logic of a company is; it is
also important to share and to communicate the BM within the organiz&gorano,
Serranoand AlDebei(2010)stated that lack of communication isiamportantissue of
successful implementation of BMI. Lack of communication also leads to distrust between
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employees, departments, and manageindiit t t m8 r , theérefoaelcan jnfluen@el 4 )
the effective implementation of BMI.

BMI-Practices Foss and Saelf2017)reported that different organizational capabilities
and practices are required to support BMI sastexperimentatioand learning through
trial-and-error(Marc Sosna; Rosa Nellifrevinyo-Rodriguez; Ramakrishna, 201@nd
tools tosupportpractitioners in managing the BMI processre presented

Moreover, asne of themanagement practicés BM innovation,Bocken Weissbrod,

and Tennant (2016)stated that businegxperimentatiomot only canleadto creating

more BMI but also is viewed as a process to achigeaterevels of innovation in the

BM. According toBrunswicker, WrigleyandBucolo(2013)the BM Oexper i men:
helps firms tdest assumptions and hypothesieattome through empirical observations

such as usage datacamarket shareYli-huumo, Rissanen, Maglyaand Smdander
(2015)argued that most of their research participant acknowledge that even though using
experimentations might requiinevesing more time to create and release the features to

the enduser, it is still a better approaathenexpandng businessand introduing high-

quality producs.

Although there are some commonly used tools and frameworks such as Canvas, STOF,
CSOFT, and VISORand tools (sebusinessmakeove&u)to support the process of BMI,
Terrenghi et al.Z017)expressed the necessity for developingaffwareand tools that
supportthe entire process of BM management. Therehisweverhardly empirically
studies on whether BM tooling contributes to the process of BMI or not (de Retater
2018, forthcoming)Karimi and Walter 2016)arguedhat companies mostly udeetBM
concept for analysis and design, but have ywitfully embraced it as management
instrument in the implementation and control phask®reover, according to
Gerasymenkoet al (2015) and NichollsNixon and Cooper (2000)the scope of
innovation in BM, for instance, to change in one or two components or to change entire
the BM, i.e,, an architectural change, can impact thkcomeof BMI. Apart from the
scope, the speed of change andphth followedto reach the new BM pi/s a critical

role (Foss & Saebi, 2016).

The degreeof novelty of BM also can bamportant There is adifferent level of
performance expected for new to the firm than for new to the industry or even new to the
world BMs (Dahlin & Behrens2005; 2tt & Amit, 2007).

Firm-characteristics Prior research revealed that firms do not attain equally from
innovativeness because their capability to capture the value of innovativeness depends on
different characteristics of firm and industry (Sorescu and Spanjol 2008; Tellis, Prabhu,
and Chandy 2. Therefore, some specificharacteristicsof organizations can
strengthen the relationship between BMI on performance. Based on our literature review,
firm-characteristicsonsists of firm size, firm experience, firm age, advertising intensity,
expenditires on R&D, théntensityof change, and scope of change in BM.
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Hartmannet al (2013), found the size of the firm and experience of the firm to be
positively related to performand&ott & Amit, 2007 Klepper & Simons, 2000) and
revealed the moderating role of firsize andirm experience. The size of the firm has
been assoated with firm innovation in a variety of researq@Gronum, Steen, &
Verreynne, 2016Heij, Volberda, & Van den Bosch, 201Rubera & Kirca, 2012;
Damanpour, 1991Rubera and Kirca (2012) argued that larger the firms, the more likely
to benefit from innovativenegs terms ofmarket and finacial positions. They can utilize

more resourceand reach consumers more quickly because they have better access to
distribution channelsenjoy economies of scalbenefit frombrand reputation

Gronum et al.(2016) consider firm age, measurdy the numberof years since its
founding, asmoderating variableen therelationshipbetween BMI and performance. In
their researchileij et al. 014)also took nto account firm age as a moderator variable.
Rubera and Kirca (2012) and Zott and Amit (2007) considered the advertising intensity
as a moderating effect in their research. Furthermore, expenditures ohd&@B&en seen

as an important factor which influences the relationship between BMI and firm
performance (Zott & Amit, 2007 Gerasymenket al (2015) revealed that the intensity

of change in BM innovation, incremental or radichinge has amoderatingeffect on

the relationshipbetween BMI andirm performance. They also consider the scope of
change, innovation in theoreor peripheral aspects of the firm BM asnoderatar

Industry-characteristics Industry-characteristics impact has theoretical foundations in
the Industrial Organisatiotheory discussing environmentdhctorsin relation tothe
industry in which a firmactsandhavnga si gni fi cant i nfluence or
(Rauter et al.,, 2017)We considered industry sector, industry life cycle, industry
competition, environmental conditions (dynamism, complexity, and turbulence}, high
techology versus lovwtechnoloy industries aselevantindustry-characteristics factors.
Gronumet al.(2015), Heijet al.(2014), andrettel, StreseandFlatten(2012)considered
industry sector as moderatingfactor between BMI and firm performance. Mover,
industry life cycle has an important role to play in affecting EMi, Song, & Wang,
2017) Waldner et al. (20159xpressed that most BNt occur in theemergentife cycle
stageof theindustry, but not inmatureor in decline stages.

Rules of the game in thrisinessvor | d are not only determined
also by competitors and environmental cay§&gayannis, Sindakis, & Walter, 2015)

When a potential competitor decides to enter the indusiefirm may have to modify

its plan of acti on (CasadesddMasanell & Ricarh €d10)t or 6 s
Waldneret al (2015) in their empirical research on a sample of 1,242 Austrian firms,

argued that industry competitioregatively influences the degree of BMI.

In different studies, dynamic environmem&re considereés moderating variable.
Dynamicenvironmentsanbe seeras a source of opportunities (Schneider and Spieth,
2013). Thus, in more dynamic environments, developing and running a new BM can be
expected to have a stronger effect on firm performance than uhieasiicenvironments

(Heij et al, 2014). On the otléhand,regulation changesccurring within and outside
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the industry can influence the performanceanfongoing BM innovationBohnsack,
Pinkse, & Kolk, 2014De Reuveet al, 2009). Zott and Amit (2007) in theiresearch on
190 entrepreneurial firm$ound a little support tanoderating effect of environmental
conditions on theelationshipbetween BM design and the performance of a firm.
RuberaandKirca (2012)argued that since innovation haglifferentimpacton high-
technology and lovwtechnology industry, the technology levelinflustrycan be taken
into account as emoderapr. Innovation is crucial for competition in higach industries,
in which firms are forcetb constantly introduce neproducts to meet rapidly changing
consumer needs

4.2 Mediation Variables

We fourd ten mediating effectsand categorized them into four groupdhich are
associatedvith Efficiency Growth, Revenue GrowthandEnhancing thé@rganizational
Capabilites

EfficiencyGrowth. Zott and Amit (2007) stressed that one of kiag influences of BMI
on firm performance occurs when it focasa efficiency. BMI can take the ICT ventures
to complete its transactiomsoreefficient, by reducing transaction costéthin the firm
andwith outsiderdBen Romdhane Ladib & Lakhal, 2015According toChesbrough
(2007) BMI leverage perfonance through utilizingavailable resources more
effectively, as well asreductionin production costs. For instanchy adopting new
partnering models such as outsourcing, organizatomsble to more effectively scale
down operations

Efficiency-cenered BM design theme, according to Gronwhal (2015) can enhance

the firm performance througteduction in nventory cost@and decreasén marketing,
sales, and other communicatiexpendituredor all participants incompanysupply
chain Furthermorejncreasing scale leads to reducing operating costs. Therefore, by
focusing on lowering operating cobenefits carbe passed on to customers.

Revenue GrowtlBMI can provide opportunities both during periadfgapid economic
growth and at times ofeconomic downturnvia exploiting ongoing industry
transformationPlenty of scholars stated that BMI through creating values (Teece, 2010)
and opportunity recognition (Guo et al., 2017) leads to exploit a market niche not
addressed by itsompetitors (Zot& Amit, 2007) and insuch away, increasef i r md s
revenue growh. To illustrate, by adopting new partnering mogeiganizationsire able

to create additional accessddditionalresourceso scale up quicklyr complementary
resourcess new opportuniisfor service bundlingrise.

BMI using new way$or economic exchangemdfocusng on novelty can create value
for stakeholdergLadib & Lakhal, 2015)Introducing a new BM with new components
also can provide opportunities for new complementary effects among existing
componentof services and productsleij et al, 2014)an in this way it can increase
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revenuesVermeer (2016) showthat newrevenue modehls one othe componentef
BM, has thestrongeseffect on firm performanc@/ermeer, 2016)

Gronumet al (2015) confirmed the mediatory effect of the novelty design theme between
innovation breadth and firm performang@éey stated the BM novelty could improve the
performance through the following mechanisiinm can offers new combinations of
products, services, and information to customers (bundling), links customers to
products/services in novel ways (new experience) (Bouwman et al, 2008), design new
transaction mechanism (Zott & Amit, 2007), and finallgnovating in one component
needs to be complemented by changes in other components.

Enhancing the Organizational Capabilitie®©rganizational capabilities are required to
make BMI efforts. Firms tbe enabld to renew their BM, need to posses=rtan level

of capabilitiessuch as detecting new technology and market needs;oipeledness and
innovativeness. Once firstars to explore, design, test and implement their BMI, this
process of BMI, enhance its organizational capabilities. For example, being opportunity
seeker is required for developing a BMI, on the other hand, conducting a BMI after a
while, improve opportunityseeking capability of the firm. In other words, with BMI
firms are expected tonprovetheir organizationatapabilities

The capacity to innovate is one of the most significant factors that improve business
performanceBurns & Stalker, 1961Porter, B90). Culture definedas expresseabrms,
values, and beliefooostbehaviorultimately related to business performance (ldull,

2004). When specifiattitudes are accommodateth the organizational culture, the
consequencesf behaviorare expandedcrosscircumstancesgroups, andndividuals

within the firm. As Barney (1986) stated a culture that supports the implementation of a
strategic attemptike in our researciBMI, is not easyto imitate andhencanleadto a
sustainableompetitive advantage.

Another organizational capabilitievight mediate theelationshipbetween BMI and
performance is theapability of opportunityseeking.The role of BMI in opportunity
seekingoehaviothasbeen emphasized several studies (Chesbrough, 2010; Dewald and
Bowen, 2010; Doz and Kosonen, 2010). Exploitapgortunities wer@roved as a mean

to impact firm performance by BiBock et al., 2012)

BMI is a result of performing innovation in the firm BM. As a consequence, BMI can
increase the innovativess of people within the firm wariousways such as sharing the
business idea entire organization, developing the opportunity seeking capabilities and
creating real valupropositions

Moreover, oganizational learning isne of the criticabrganizationaproceses through
which information and knowledge cde processedandit can changehe attributes,
behaviors, capabilities, and performance of an organizatior{2014)in his research
conducted on 163 companies comigd that BMs affect technological innovation
performance through organizational learnindirectly.
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MahmoodandHanafi(2013)affirmedthat entrepreneurial orientation is a capability that
provides acompetitiveadvantage and impressive penfance to the firmln addition
research conducted by Ladib et(@015) also expressed that by learnirogv gathering
the uniqueknow-how andutilizing of rare resource®8MI createsa benefit da hard to

imitateinnovation

Building on the literatur review, we develad an exhaustiveand referencenodel
(Figure 3) to explore the relationship between BMI and firm performance.

Moderating Variables

Bl
’W‘ Indusrty Sector Support :
- Employeesd BM Tooling
’T/\w‘ ‘ Industry Life O/cle‘ Commitement . v
~ BM Experimentation
Advertising Competitive Employeesd
pmce i =
R&D it ‘ Environment ‘ [ Commication | Incremental change
= '
Dynamism [Rewad System | Degree of Novelty
‘ Ownership ‘ ‘ High-Tech vs Low ‘ Detailed Plan Scope of Change
Firm Characteristics ) ((Industry Characteristics ) (BM Implementation BM Practices

Business M odel

Overall

Innovation

\ 4

Performance

Mediating Variables

- Organizational
Efficiency Growth /@e«enueGromrD\ Capabilities
) New -
Cost Reduction Customers Innovativeness
— Entrepreneurial
Productivity New Markets _Orientation
Improvement -
Novel Value Opportunity
Reducing time Proposition Recognition
to market
Customer Organizational
Engagement Culture
Service Organizational
Bundlin Learning

Figure 3: Research outcome: BMI mechanism to boost firm performance

5

Discussion andConclusion

These days thenly thing that is constant ishange itself. Adaptintp change is crucial

for businesseBeing aware of this complex and dynamic environmeainpanies have

to introducea newway of earning money and improve their performance by innovating
their BM. Although in the last two decades researchers conceptualized, defined and
provided different frameworks and tools to support practitioners and coroparess to
develop their BMI, lhere is still ambiguity about how BMI leads to firm performance. We
found empirical research witltontradictoryoutcomes somerevealed that there is a
positive, some negative and in some cases they couldintbsignificant relations
Understanding the echanism under which BMI impact performance is not an easy task
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due to many variables at play, the long assumed causal chain of events, while in practices
BMI processes are far from linear and can be considered to be a kind of tinkedess

(He i kedtal,l2618. As stated byFossand Saebi(2016) it is not a linear mechanism

for creatng value starting from suppliersovingto the firm and the customers. Value
creationcomprisa a more complicated, interconnected set of interactions and activities
among different actors.

To fully understand the effect of BMI on performance, it requitear identification of

the causal structure in the relationship between BMI and performance (Fry & Smith,

1987) and irdepth knowhow what actually happens in BMI projects, with paths are

followed and with what outcomes, as is shown by extensive casgstur e sear ch ( Hei
et al., 2018)In this paper, &sed on systematic literature reviefxempirical studies, we

developa model that presents potential moderating, and mediaffiegtsareplaying a

role when researching BMindfirm performance (seédure 3).

To identify under which conditions, the relationship between BMI and firm performance

can be affected, we could identify twenty moderating factors and classify them in four
sub-groups; FirmCharacteristics includes firm size, age, advertisimgl &R&D
expenditures, and type of ownership; Indusiyaracteristics consists of industry sector

and life cycle, competition intensity, environment dynamism and level of technology; BM

| mpl ementation comprise of top mdaamlgement
skills, communications among different stakeholders and, having detailed plan of action,

and the last one, BM Practices; includes BM tooling, BM experimentation, Scope of
change, Speed of Change, and Degree of Novelty.

While looking at thidifferent moderating subgroups, the moderating factors which are
related to firmcharacteristicand industrycharacteristicare mostly nosvariant and

firms cannot manage them to improve the performance of BMI effortirStance,
although firm size, firm agendindustry sector can influence the relationship between
BMI and performance, firm owners and managers are not probably able to change them.
On the other hand, moderating factors which associated withnBNementation and
BM-Practices are mostly actionable. For example, practitioners can use BM tooling, BM
experimentation or increase their employees' motivation ar they can make the
decision fortaking some specific actiorBM-Implementation and BMPractices related
factors are more manageablderefore, theres a lot of room for firm owners, managers
and even researchers to worktirese two specific subgroups reach a higher firm
performance.

To answer under which casual mechanism the BMI indirectly influencefirtime
performance, in next step, we found 10 mediating factors and classify them into three
subgroups; Efficiency & Cost Reduction, e.g. focus on productivity, reducing time to
market, and cost reduction due to partnership; New Customers & Revenue Grgwth,
Focus on new value propositions, customer engagement, service bundling and creating
lock-in effect, and the next mediator sgloup, Enhancing the Organizational
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Capabilities consists of innovativeness, organizational learning, organizational culture,
developing opportunity recognition and fostering entrepreneurial orientation.

Although our findings revealed that the research to find the mediation and moderation
factors between BMI and firm performance are limited, we found 23 stpthe®sing
moderaing effect and 19esearcltonsidered specific factors as control variables (which
means that they caaffect the relationship). However, only eleven studies tested the
causal relationship and mediation effects between BMI and firm performance. Because
of the significant role of mediation factori® understanding how BMI improve the
outcomes othe company more resarch in this fields required Developing a testable
casual model of how BMI impact on firm performance, we argue that we fill the gap in
the literatureand the model can pave the way fioture researchey. Authors, at a next

step, aim to examine the neldy using empirical data gathered from SMEs throughout
of Europe in 2017 and 2018.

This paper alsbas some limitations. We were able to identHy articlesin theselected
academic database whidhypothesied and empirically tested the mediation and
moderation effects on relationships between BMI and fierfamancefor in-depth
analysis However by focussing on journal papeosly, we might have missed recent
research, as well as research in other langudges English. Limitations related to
selection bias may algsay a role.
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1 Introduction

Big Data and Dat®nalytics have attracted a great deal of attention. However, the
techniques are now escaping from the laboratory with only a limited degree of
maturity having been achieved. Unless businesslike approaches are adopted, the
intentional looseness of academeixperiments may become engrained in practice.
The objective of the work reported here is to specify a business process whereby
organisations can ensure that applications of data analytics satisfy both strategic and
policy purposes and legal and ethical stoaints.

A design science research approach was adopted (Brown et al. 1978, Hevner et al.
2004, Hevner 2007). Although primarily applied to the development of information
technology artefacts, the approach is also relevant to -seclimical artefacts,
including methods for applying technology (Gregor & Hevner 2013, p.337). As
Peffers et al. (2007) acknowledges, "for design in practice, the Design Science
Research Methodology (DSRM) may contain unnecessary elements for some
contexts" (p.72). DSRM has aadingly been applied as a guide rather than as a
specification.

The research commenced with problem identification and motivation, followed by
definition of the objectives. This laid the foundation for design and development of
the artefact. The approaeldopted in the later phases was to consider awedd

case and demonstrate that the use of the method would have been likely to identify
in advance the problems that arose in the case, and hence would have avoided harm
and protectethvestment.

The paer commences with a brief review of the fields of big data and data analytics,
sufficient to provide a basis for the analysis that follows. Representations of the data
analytics business process are identified in-bexdks and the academic literature.

The risks arising from data analytics activities are then considered, and techniques
for identifying and addressing those risks are identified. Refinements to the
conventional business process are proposed that enable data analytics to be conducted
in a respnsible mannerAn initial evaluatiorof the proposegrocesss performed,

by applyingit to acasestudy.

2 Big Data and DataAnalytics

Stripped of marketing prose, the term 'big data' merely means any relatively large
data collection. The key charadggtics were originally postulated as volume, velocity
and variety (Laney 2001). Further factors were added later, including value and
veracity (Schroeck et al. 2012). Such vague formulations as 'data that's too big, too
fast or too hard for existing toadis process' pervade the definitions catalogu&dTin
(2013), Ward & Barker (2013), and De Mauro e{2015).

The term 'data analytics' has been used in technical disciplines for many years. It
refers to the techniques whereby a data collection is used to draw inferences. Previous
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decades of work in statistical sciences, operations research, management science and
data mining have delivered a very substantial array of analytical tools, and more are
being developed. Chen et al. (2012) uses the term Business Intelligerfoeadytits
(BI&A), anddistinguishedwo phasedo date. Those authoseeBI&A 1.0 asbeing
characterised by "data management and warehousing, reporting, dashboards, ad hoc
query, searcibased BI, [online analytical processing OLAP)], interactive
visualization, scorecards, predictive modeling, and data mining" (p. 1166). BIA 2.0,
on the other hahy which has been evident since the early 2000s, is associated with
web and social media analytics, including sentiment analysis, and associatedd
graph mining, much of which is dependent on semantic web notions and text analysis
tools (pp. 116¥%68). The authors anticipated 'BIA 3.0', to cope with mobile and
sensoigenerated data. The term ‘fast data' has since eméogedkrto nearreal
time analysisof datastreamge.g.Pathiragek Plale2015).

When considering how to manage data analytitisities, it is useful to distinguish
categories of purpose to which big data analytics may be applied. See Table 1.
Hypothesis testing involves quite different approaches from the drawing of inferences
about populations, and from the construction of peefiFurther, whereas those three
categories relate to populations, several other functions to which data analytics can
be applied relate tmdividuals.

On the basis of this brief overview, the following section presents a description of
theconventionabusiness processes for datalytics.
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Table 1: Purposes of Big Data Analytics
After Clarke (2017), Table 1

Population Focus

Hypothesis Testing
This approach evaluates whether a proposition is supported by the available data. The
proposition may ba prediction from theory, an existing heuristic, or a hunch

Population Inferencing
This approach draws inferences about a population of entities, or abeguasuibtions.
In particular, correlations may be drawn among particular attributes

Construction of Profiles

This approach identifies key characteristics of some category of entities. For example,
attributes and behaviours of a target group, such as 'drug mules', sufferers from particular
diseases, or children with particular aptitudes, may exhdtisscal consistencies

Individual Focus

Application of Profiles

A search can be conducted for individual entities that exhibit patterns associated with a
particular, previously asserted or computed profile, thereby generating a set of entities of
interest. Similarly, individual entities may be classified according to previously asserted
or computed profiles so that inferences about individuals may be drawn by referring to
the behaviours of the class

Discovery of Anomalies

This approach draws infererec@bout individual entities within the population. For
example, a person may be inferred to have provided inconsistent information to two
organisations, or to exhibit behaviour in one context inconsistent with behaviour in
another

Discovery of Outliers

Statistical outliers are often disregarded, but this approach regards them instead as
valuable needles in large haystacks, because they may represent exceptional cases, or may
herald a ‘flexpoint’ or ‘quantum shift'
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3 The Conventional Data AnalyticsProcess

A remarkably small proportion of the multitude of papers on big data has as its focus
the business process or lifgcle of data analytics. There is little evidence of a
cumulative literature or a dominant authority referred back to by subsemibas.

Chen et al. (2014) suggests four phases of "the value chain of big data", but from a
process perspective the authors offer little more than four ptaases and a three

step breakdown of the second phase. Their phases are: data generation, data
acquistion (comprising collection, transportation and 4jprecessing),data storage

and data analysis. Jagadish et al. (2014) uses insteadsafivprocess, comprising:
acquisition; extraction and cleaning; integration, aggregation, and representation;
modelng and analysis; and interpretatoh.h e f r amewor k of pPaakk
(2015) involves seven process phasessofirce acquisition (implied), extraction,

loading and preprocessing, processing, analysis, loading and transformation, and
interfacing andiisualisation.

Huang et al. (2015) has six steps, commencing with question formulation and
proceeding to data collection, data storage and transferral, data analysis, report /
visualisation, and evaluation. Philljy8ren et al. (2015) uses the five phasés
sources, preparation, storage, analysis, and access and usage. Elragal & Klischewski
(2017) offer 'prestage’, acquisition, preprocessing, analytics and interpretation. The
Wikipedia entry for Predictive Analytics is somewhat more comprehensive, with
Project Definition, Data Collection and Data Analysis, followed by Statistics,
Modelling and Deployment, and culminating in a Model Monitoring phase.- Text
book approaches include Provost & Fawcett (2013), which proposes the phases
Business Understanding, fa Understanding, Data Preparation, Modeling,
Evaluation and Deployment.

In Figure 1, a process model is presented that is a composite of the elements found in
the above sources.

However, it embodies a key refinement. The majority of the examplesahableen
identified omit any preliminary phase. It would arguably be too constraining to
impose a 'requirements elicitation' phase on those data analytics activities that are
oriented towards opportunity discovery and creation. On the other hand, soee degr
of framing is needed, even for creative work. The expression 'Terms of Reference'
has accordingly been used for the first phase, to encouragbining about the
project's context, but also to encompass degrees of formalisation ranging from
‘questiorformulation’ to 'requirements analysis'.

The subsequent phases will vary in their content depending on the nature and purpose
of the particular project. The second, Data Source Discovery phase, covers such
activities as search, evaluation, and negotiatid access. The third phase, Data
Acquisition, deals with the collection or extraction of dat@m the identified
source(s) and may include primary data collection from source through surveys,
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polls, or ontline instrumentation. In the fourth, Data FRecessing phase, data from
various sources may be integrated and may be scrubb&npratted, interpolated
and/or modified. These lay the foundations for the fifth and sixth Data Analysis and
Data Exploitation phases, including such activities as infamgnosisualisation,
interpretation, andpplication.

1. Terms of
Reference

Discovery

3. Data
Acquisition

| 4. Data Pre-

‘A
Processing

5. Data
Analysis
6. Data
Exploitation

Figure 1: A Conventional Process Model for Data Analytics Projects
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The following section discusses risks that arise from the conduct of data analytics
and conventional approaches to the discovedyraanagement of risks.

4 Risks andResponsibilities

Most of the literature on big data and data analytics is concerned with the
identification of opportunities, anduchof it is highly upbeatandexcitedaboutthe
prospects Somearticlesdo, however,urge caution,e.g. "welldesigned and highly
functional [business intelligence] systems that include inaccurate and unreliable data
will have only limited value, and can even adversely impact business performance”
(Park et al. 2012). Elragal & KlischewskR017) also express concern about
completeness, correctness, and consistency. The following paragraphs briefly
summarise the results of prior research by the-fiashed author on quality factors

in big data and data analytics, reported in Wigan & Cla2kd ), and Clarke (2015,
2016a, 2016b, 2017).

Data quality factorscomprise those characteristics that can be assessed at the time
that the data is originally created. They include syntactical validity, appropriate
association, appropriate significati@tcuracy, precision and temporal applicability.
Information quality factorson the other hand, are those that can only be assessed at
the time of use, and in the context of use. These include theoretical and practical
relevance, currency, completeness)tomls and auditability. Blithe claims are made
about data quality not mattering when very large quantities of data are available. e.qg.
"the need to find a scrupulously accurate sample (the world of small data) has been
overtaken by the availability of af the datd much of it messy but in such volumes

that new correlations can be found. In other words quantity trumps quality" (Turnbull
2014). Executives know not to take such claims at face value, because there are only
limited and fairly specific circumances in which they can be justified. Many of the
purposes to which data analytics is put may be seriously undermined oy &bity

data.

Claims are also rife in the data mining literature that data can be ‘cleaned’ or 'cleansed'
(Rahm & Do & Bréytag 2008), Suctheprocesses are better described as
‘wrangling' (Kandel et al. 2011), and are most honestly referred to as 'data scrubbing'.
By whatever name, these techniques seek to address such problems as missing values,
syntactical errors in datacontent, syntactical differences among apparently
comparable datdaems, low quality at time of capture, degraded quality during
storage and missing metadata. Energetic as the endeavour may be, however, it seldom
achieves a state reasonably describedeea'. Few of the processes described in the
literature and applied in practice involve comparisons against an authoritative
external reference, most of the processes are merely manipulations based on
statistical analyses of the dadat itself, and thehmnges made as a result of such
activities introduce errors.

Decision quality factorsnust also be carefully considered, because otherwise the
value of data analytics work will be undermined, and harm will arise if the results are
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relied upon for realorld decisioamaking. The meaning of individual datams is
frequently opaque, and may be assumed rather than being understood in sufficient
depth, with the result that misunderstandings and mistaken assumptions readily
occur. The many and varied analytibtachniques all make assumptions about data
and about context, and some of those assumptions are implicit rather than clearly
stated. The preconditions for use of each technique may or may not be taught in
parallel with the mechanics of the technique, #nedsignificance of that information

may or may not be grasped, and may or may not be remembered.

The rationale underlying the inferences that each data analytics technique gives rise
to may be clear to the analyst, and may be successfully communiiediecision

maker who relies on it. However, the transparency of rationale varies a great deal,
and in many of the new techniques that have emerged during the last decade, is
seriously lacking. Neural networks are largely empirical. They are not basauyo
formal model of a solution, of a problem, or even of a probdemain (Clarke 1991,
Knight 2017).Further, their behaviounayvary greatlydependingon thetraining

set usedand thedetail of the implementation and paramessatting of the method

used against the traininget. Similarly, the various forms of Al and machine learning
(ML) that are being applied in this field provide outputs, but seldom make available
humanlyunderstandable explanations of how those outputs were achieved and what
assumfions underlie them. Another approach that may suffer from the problem is
'predictive analytics', which is sometimes used in the very narrow sense of
extrapolations of patterns derived from thseries rather than of the tirseries
themselves.

The plethora of quality factors that can undermine data analytics efforts give rise to
considerable risks.

Many are borne by the organisation that exploits the outputs of data analytics
techniques. These include negative impacts on the quality of cagane decisions

and actions, and hence on return on investment and policy outcomes. There may also
be opportunity costs, if resources are diverted to big data préfedteiith hindsight,
couldhavebeenbetterinvestedn alternativeactivitieswith higherreturn.

Some risks are borne by other parties, however, because organisational decisions and
actions affect other organisations and individuals. Decisions and actions that are
unreasonable or even wrong can inflict harm ranging from inconvenieree, v
onerousness and inversion of the onus of proof, to serious economic, financial,
psychological and/or societalharm. Such problems may return to haunt the
organisation whose actions gave rise to them, in such forms as reputational damage,
lawsuits and adtional regulatory imposts.

Wild enthusiasts such as Anderson (2008), McAfee & Brynjolfsson (2012) and
MayerSchonberger & Cukier (2013) publish claims that science is obsolete and that
the need is now to know, not to know why. Haehded directors, audrs and
executives, on the other hand, seek assurance that authors of thet iliknable to
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provide. Professionals and consultants support executives in managing risk, by means
of a variety of tools. Quality assurance and formal risk assessment atenawsh
techniques and are the subject of copious documentation in both formal Standards
(1ISO 31000 and 31010, and the 27005 series) and commercial processes (ISACA
COBIT, ITIL, PRINCE2, etc.). Risk assessment processes of these kinds are
conducted from theorganisation's own perspective. Where risks fall on other
organisations and individuals, other techniques are needed. Relevant techniques
include Technology AssessmefftA - Guston & Sarewitz 2002), Privacy Impact
Assessment (PIA Clarke 2009, Wright & [@ Hert 2012) and Surveillance Impact
Assessment (Wright & Ra&®12).

The following section considers how the conventional process model identified in
section 3 can be adapted in order to manage the risks identified in this section.

5 An Adapted BusinessProcess

Previous research established a set of Guidelines for the conduct of data analytics in

a manner that is responsible in terms of protecting the interests both of the
organisation on whose behalf the activity is being performed and of other
stakeholders (Clarke 2018). Those Guidelines provide a basis on which a business
process can be established that addresses the weaknesses in existing approaches. The
following sub sections identify further process elements that need to be added to the
cornventional process depicted in Figure 1, present an adapted form of business
process, and discuss alternative ways in which the proposed generic business model
can beapplied.

51 Additional ProcessElements

The purpose of the new artefact is to provideaais whereby an organisation can
ensure that problems arising during the data analytics process can be detected, and
detected early. This enables appropriate measures to be put in place in order to
address those problems. Two categories of process eleemhto be added to the
conventional model described earlier: evaluation steps, and selection constructs that,
under appropriate circumstances, loop the flow back to an earlier phase.

Awareness of risks is a crucial prendition for effective risk managnent, and

hence there is a need for evaluation of both data and decision processes against
quality standards. Cai & Zhu (2015) and
each includes an outline of a data quality assessment process. A few authors, such a
Koronios et al. (2014), expressly include one or more evaluation elements, and
feedback or feedforward from those elements. In the Knowledge Discovery in
Databases (KDD) community, a 'knowledge discovery process' has been proposed
that recognises the néor loops back to earlier phases where data or processes fall
short of reasonable standards (Fayyad et al. 1996, Han et al. 2011). Elragal &
Klischewski (2017) discuss epistemological challenges in data analytics, the
importance of understanding modelsasptions, and the need for results to be
assessed.
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Various tests need to be performed, and appropriate locations need to be identified at
which each test carbe applied. Established techniques of quality assurance (QA)
and risk assessment (RA) can be lgituto bear, including requirements elicitation,
interviews with executive, managerial, supervisory and operational staff, and review
of the data. Similarly, the conventional classification of risk management (RM)
strategies can be applied, distinguishimgactive strategies (avoidance, deterrence,
prevention, redundancy)reactive strategies (detection, reduction/mitigation,
recovery, insurance) and nosactive strategies (sdlisurance, graceful
degradation, graceless degradation).

Where significant mpacts may arise outsidethe organisation,the additional

techniquesof impact assessment (IA) and impact management (IM) are needed.

These activities develop an appreciation of the contexts, needs and values of external
stakeholders. Many external stakktews are users of, or at least participants in, the

system in question. However, it is important not to overlook 'usees', by which is
meantorganisationsput morecommonly individuals,who areaffectedby the

system without directlparticipating in it Clarke 1992, Fisched ¢ bner & Li ndsk
2001, Baumer 2015). Developing the necessary appreciation generally depends on
consultation with representatives or and/or advocates for the various external
stakeholdegroups.

5.2 A Generic Busines$rocess

In this subsection, the conventional model that was presented in Figure 1 is adapted,
by building in evaluation steps and conditionally redirected flows. A general
framework is provided by professional standards in the areas of QA, RA and IA, and
RM and IM. Moe specifically, the adapted model refledtee specific risk factors
identified in the Guidelines for the responsible conduct of data analytics (Clarke
2018). A copy of the Guidelines is provided as an Appendix to the piesaet.

The adapted businepsocess is presented in Figure 2. The discussion in this section
intentionally uses general and even vague expressions, in order to accommodate the
considerable diversity of purposes to which data analytics is put, as discussed earlier,
in section 2 and Tde 1.

During Phase I Terms of Reference, it is advantageous to not only clarify the
problem or opportunity that is the project's focus, but also the governance framework
that applies, the expertise required within the team, and the legal compliance and
public expectations that are relevant to the activity (parasl.3.bf the Guidelines).
These provide referengmints that support subsequent evaluatitaps.

After Phase 2 Data Source Discovery, the Evaluation step needs to reconsider
section 1 othe Guidelines (G1-1.3). Of particular significance is the legality of the
intended acquisition and use of the data. T$tiesp also needs to examine the extent
to which the team has understood the probtfrmain (G2.1) and the nature of the
data sourcesincluding the data's provenance (Clarke 2015), purposes of creation,
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definitions, and quality (G2.2). Depending on the conclusions reached in the
evaluation step, it may be necessary to retar@hasel andre-castthe Termsof
Referenceor evento abat the project.

After Phase 3 Data Acquisition, the theoretical evaluation of data quality that was
undertaken after Phase 2 needs to be complemented by practical assessment against
the full suite of data quality and information quality factors disaigsesection 4,
including the incidence and impact of missing data and camformant data (G2.2).

The effects of any merger, scrubbing, identity protection or data security measures
undertakemrior to thedatacomingunderthe controlof theprojecttean mustalsobe
assesse(52.32.8).

After Phase 4 Data PreProcessing, the effects of all merger, scrubbing, identity
protection and data security measures undertaken by or for the project team must be
assessed (G2238). In addition to datandinformation quality factors, a loethead

to the Data Analysis phase is advisable, in order to anticipate any further issues with
data characteristics that may arise, such as incompleteness, inconsistency, and format
and measurement scale incompatibilitiésnay transpire that the project flow needs

to depart from the mainstream. For example, it may be that the project should be held
in Phase 4 until further work relevant to data quality is performed. Alternatively, it
may be necessary to loop back to #nd phase, e.g. by +acquiring the data using
different parametesettings or procedures, or to the 2nd phase, to acquiréroata
alternativesourcespr evento the 1stphasejn orderto re-conceivethe project.

After Phase 5 Data Analysis, the eluation step needs to consider all of Guidelines
3.1-:3.6. These relate to the adequacy of the expertise applied to the analytics, the
nature of, and the intrinsic assumptions underlying, the relevant analytical
techniques, the nature of the data, the ctibpity of the data and the technique, the
statistical confidence or error rate supporting the inferences drawn, and the
transparency of the rationale for inferences drawn. Where the data or the inferences
drawn involve sensitivity and/or the actions éakas a result are likely to be
particularly impactful, a loolahead may be advisable, in particular by performing
some preliminary reality testing (G4.3).
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1. Terms of
Reference

2. Data

Source

Discovery

Legality, Understanding of Problem
Evaluate
Valua®  bomain, Nature of Data Sources
3. Data
Acquisition

Evaluate Data Quality, Information Quality

4. Data Pre-
Processing

Evaluate Data Quality, Information Quality

5. Data

Analysis
Expertise, Techniques,
Compatibility of Data

Evaluate and Techniques,
Transparency of Rationale
6. Data
Exploitation

Impact, Proportionality,
Reality Tests,
Evaluate Safeguards,
Understandability,
Review, Recourse

Figure 2: A BusinessProcessModel for ResponsibleData Analytics Projects
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After Phase 6 Data Exploitation, it is important to apply all of Guidelines-4.11.
These involve appreciation of the impacts (e.g. by workshopping with staff and others
with familiarity with the relevant parts of the real world), internal cost/benefit and
risk assesment, where relevant external impact assessment, reality testing, the
design, implementation and testing of safeguards (such as metricated pilots,
interviews, feedback processes, feedback evaluation), proportionality checking,
contestability, testing of #hunderstandability of the decisioationale, and review
and recourse. Depending on the nature and potential impact of the actions that are
being considered, it may be advisable to commence the evaluation process at an early
stage in this phase, ratheathat the end of it.

The adapted business process features the same phases as the conventional model.
Evaluation steps have been specified after each phase, together with guidance in
relation to circumstances in which looping back to prior phases isbkesand even
essential. The adapted model enables the identification of problems at an early stage,
and hence the implementation of measures to address them. It therefore fulfils the
declared objective of the research, which was to specify a businesspvatereby
organisations can ensure that applicatioindataanalyticssatisfyboth strategicand

policy purposesindlegalandethicalconstraints.

5.3 Instantiations

The business process model in Figure 2, and the Guidelines on which it was to a
consderable extent based, were expressed in somewhat abstract terms. That was
necessary in order to achieve sufficient generality to enable application in a range of
circumstances.

One dimension of diversity among projects is the category of purpose, asseidc

in section 2 and Tabl&. Another way in which projects differ is their degree of
embeddedness within a corporate framework. In the case of a standalone project, each
phase and each evaluation step may need to be planned and performed as a new
activity. At the other extremity, every phase and every step may be tightly constrained
by existing corporate policies and practices, perhaps in the form of an industry
standard or a proprietary process management framework imposed by or on the
organisation.

Another factor to consider in applying the model to a project is the extent to which
the project is groundreaking or novel. A less painstaking approach can reasonably
be adopted where the project falls into a vkelbwn category, and is being conducted

by a team with both expertise and experience in relatiadheégroblerrdomain, the
datasets, the data analytic techniques, the pitfalls, the stakeholders and their interests,
and the project's potentiahpacts.

The following section makes an initi@ntribution to the evaluation of the proposed
business process.
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6 Application and Evaluation

In Peffers et al. (2007), two related phases are defined towards the end of the design
research approach. These distinguish 'demonstration’ of the use dfélcetarsolve

one or more instances of the problefnpy meansof experimentation, simulation,

case study, proofr other appropriate activity), fronevaluation', which involves

more formal observation and measurement of the new artefact's effectivieness
addressing the stated objective§he research reported in this paper includes a
demonstration stephased on a castudy.

Centrelink is the Australian government agency responsible for distributing welfare
payments. During the second half of 2016ntEaink launched a new system that
was intended to improve the efficiency of tigency's processes whereby conigol
exercised over overpayment§he new Online Compliancelntervention (OCI)
system featured simple data analytics that were used to dfererices about likely
overpayments of welfare payments, combined with automated denisikimg. The
implementation resulted in a large proportion, and very large numbers, of unjustified
and harmful actions by the agency, which gave rise to serious pabtiern and two
external investigations, which in turn forced the agency to make multiple changes to
thescheme.

This represents a suitable tesise for the artefact developed in this research project.
The data analytics used were trivially simple, thet big data collections that were
matched were not. The project was iieahd, indeed, for many of the people affected
by it, all too real. It involved all steps of the lifgcle. In addition, unlike most private
sector data analytics projects, it wasbject to the glare of publicity, and is
documentedy two substantiabndindependenteports. A 3,000word casestudy

was preparedby the firsthamed author, based on the two reports and about 20
substantive media articles. It is providedsapplementary Material in support of the
present paper.

The major problems arising in the case appear to have resulted from a small number
of factors. The most critical issue was that the new system implicitly assumed that
the annual income declared by lfaee recipients to the taxation agency could be
divided by 26 in order to establish a reliable estimate of the income that each of them
earned in each fortnight of that year. Many welfare recipients, on the other hand, earn
some and even all of their srhaicomes from shosterm, casual and/or seasonal
employment, and hence they work variable numbers of hours per fortnight. This has
the inevitable result that their income is unevenly distributed across the year, and an
assumption of even distribution igrfously problematical. Centrelink failed to
appreciate how significant that issue was, and remained in denial 12 months after
implementation.

The generic business process proposed in Figure 2 includes within Rhasenis
of Reference the establishmeat a governance process, identification of the
expertise required within the team, and consideration of the legal compliance and
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public expectations that are relevant to the activity. If the team had included people
with strong familiarity with both thesal world of benefit recipients and the relevant
data models, together with experienced data analysts, then the unreasonableness of
the assumption of income being evenly distributed over a period would have been
obvious. Similarly, if the agency's legalligiations, and the vulnerability of many of
its clients, had been clear in the minds of the tea@mbers, they would have taken
greater care in considering the potential impacts of the deSigem if these framing
elements had been overlooked, any amdifathe five evaluation steps across the
recommended lifeycle would have been very likely to identify this major problem
well in advance of implementation. In particular, it would have become clear that
the design process needed to include consuttatibh the operational staff, the
taxation agency, and advocates for welfare recipiatgsésts.

A second major problem was the abandonment of checks with employers, which
Centrelink had identified as an avoidable cost. The agency sought to trapster th
costs to the recipients; but this proved to be unreasonable, partly because of many
recipients' cognitive and performative limitations, and partly for systemic reasons.
Had the proposed business process model been used, the unreality of this key
assumfpion might also have been uncovered during one of the-phdge evaluation

steps; but at the very least it would have become apparent during Phd3at®
Exploitation.

A third problem was the automation of both dedising and the commencement of
delt collection. The triggers were nothing more than-response by the targeted
welfare recipient, or their failure to deliver satisfactory evidence to prosecute their
innocence of the accusation. The previous system had involved considerable
computerbasedsupport, but also a humber of manual steps. Under the new, naive
system of suspiciegeneration, the cadead leapt more than 3old, from 20,000

p.a. to 16820,000 per week. This overwhelmed the support services, resulting in a
complete logam of enquiies and complaints, and escalating numbers of-auto
generated debts and dedatlection activities. Several of the elements making up this
compounding problem could have been intercepted early in the process, and all of
them would have become apparent#tst during the Phase 6 evaluation steps, if the
business process in Figure 2 had been applied.

The Centrelinkcasedemonstratethe benefitsof insertingQA elementdbetweerthe
successivphasesand the insertion of loops where problems are foundlsio
provides the valuable insight that a conventional requirements analysis that
incorporated interviews with operational staff, followed by internal risk assessment,
may well have been sufficient to prevent much of the harm, but that these alone would
have very likely missed some key factors. Because the system directly affected
‘usees’, external impact assessment was necessary, including consultation with
advocacyrganisations.
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7 Implications and Conclusions

Conventional business processes for @atalytics lack three important features: a
preliminary, planning phase; evaluation steps; and criteria for deciding whether a
project needs to be looped back to an earlier ph&xe.the basis of established
theories and prior research into risk assessofatdta analytics projects, an adapted
business process model was proposed, which makes good those deficiencies. A recent
case was considered in the light of the adaptedel.

The implications for practice are clear. Data analytics embodies many risks.
Organisations that conduct or commission data analytics projects are subject to legal
obligations. In some contexts, such as highdgulated industry sectors, these may

be fairly specific; but in any case company directors are subject to broad
responsillities in relation to the management of risk. The concerns of consumers and
citizens are increasing, the media is eager to snowball cases of large organisations
treating people badly, and social media has provided means for the public to escalate
issues temselves. Investors, board rooms and executives will demand that a balance
is struck between data exploitation and due care. QA, RA and RM, and IA and IM,
need to be applied. The adapted business process shows how.

The research reported here can be sthemged in a number of ways. It is built
primarily on academiavork, because reliable reports of active data analytics projects
are difficult to acquire. A much stronger empirical base is needed, such that actual
business processes can be better understoddhe adapted model's efficacy can be
evaluated. The model is, for the reasons explained above, generic in nature. It requires
tailoring to thevariousspecificcontextsdentifiedabove andfurtherarticulation.

A number of implications can be drawor research in the area. Observation of
practice, and publications arising from it, are likely to encounter nervousness on the
part of project teams and the organisations for whom the project is undertaken. Some
concerns will relate to competitive, commoi@t and strategic factors, and others to
ethical, legal and political considerations. Academic projects to apply data analytics
tools need to incorporate controls at a much earlier stage than is currently the case, to
ensure that the transitiofrem resarchto industrialR&D, andonto live use,arenot
underminedby the late discovery of quality issues. The work reported here
accordinglyprovidesa substantiatontributionto bothpracticeand research.
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Appendix: Guidelines for Responsible Application of Data Analytics
1. GENERAL
DO's

1.1- Governance
Ensure that a comprehensive governance framework is in place prior to, during, and for
the relevant period aftedata acquisition, analysis and use activities, that it is
commensurate with the activities' potential impacts, and that it encompasses:
a) risk assessment and risk management from the perspectives of all affected
parties
b) express assignmentsadcountability, at an appropriate level of granularity

1.2- Expertise

Ensure that all individuals participating in the activities have education, training, and
experience in relation to the reabrld systems about which inferences are to be drawn,
apprqriate to the roles that they play

1.3- Compliance
Ensure that all activities are compliant with all relevant laws and established public policy
positions within relevant jurisdictions, and with public standards of behaviour

2.DATA ACQUISITION
DO's

2.1- The Problem Domain
Understand the reavorld systems about which inferences are to be drawn and to which
data analytics are to be applied

2.2- The Data Sources
Understand each source of data, including:
a) the data's provenance
b) the purposes for whitthe data was created
c) the meaning of each daitem at the time of creation
d) the data quality at the time of creation
e) the data quality and information quality at the time of use

2.3- Data Merger

If data is to be merged from multiple sources, assessdimpatibility of the various
collections, records and items of data, taking into account the data's provenance, purposes,
meaning and quality, and the potential impact ofméching and mistaken assumptions
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2.4 - Data Scrubbing
If data is to be scrubbedleaned or cleansed, assess the reliability of the processes for
the intended purpose and the potential impacts of mistaken assumptions and erroneous
changes

2.5- ldentity Protection

If the association of data with an entity is sensitive, apply teaksitp the data whose
effectiveness is commensurate with the risks to those entities, in order to ensure
pseudonymisation (if the purpose is to draw inferences about individual entities), or de
identification (if the purpose is other than to draw infersratgout individual entities)

2.6- Data Security
Minimise the risks arising from data acquisition, storage, access, distribution and
retention, and manage the unavoidable risks

DON'Ts

2.7 - Identifier Compatibility

Don't merge dataets unless the idgfiers in each dataet are compatible with one
another at a level of reliability commensurate with the potential impact of the inferences
drawn

2.8- Content Compatibility

Don't merge datsets unless the reliability of comparisons among theitiatesin the
sources reaches a threshold commensurate with the potential impact of the inferences
drawn

3. DATA ANALYSIS
DO's

3.1- Expertise
Ensure that all staff and contractors involved in the analysis have:
a) appropriate professional qualifications
b) training in the specific tools and processes
c) sufficient familiarity with the reaWorld system to which the data relates and
with the manner in which the data purports to represent thatvoelrl system
d) accountability for their analyses

3.2- The Nature of the Tools
Understand the origins, nature and limitations of data analytic tools that are considered
for use
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3.3- The Nature of the Data Processed by the Tools
Understand the assumptions that data analytic tools make about the data that they process,
and the extent to which the data to be processed is consistent with those assumptions.
Important areas in which assumptions may exist include:

a) the presence of values in relevant eitgans

b) the presence of only specific, plefined values in relevant datams

c) the scales against which relevant disgans have been measured

d) the precision with which relevant datams have been expressed

3.4- The Suitability of the Tool and the Data
Demonstrate the applicability of each particular data analytic tobletgparticular data
that it is proposed be processed using it

DON'Ts

3.5- Inappropriate Data

Don't apply data analytics unless the data satisfies threshold tests commensurate with the
potential impact of the inferences drawn, in relation to data quigligrnal consistency,

and reliable correspondence with the +walld systems about which inferences are to be
drawn

3.6- Humanly-Understandable Rationale
Don't apply an analytical tool that lacks transparency, by which is meant that the rationale
for inferences that it draws is expressible in humamigerstandable terms

4. USE OF THE INFERENCES
DO's

4.1- The Impacts
Understand the potential negative impacts on stakeholders of reliance on the inferences
drawn, taking into account the qualitytbE data and the data analysis process

4.2 - Evaluation

Where decisions based on inferences from data analytics may have material negative
impacts, evaluate the advantages and disadvantages of proceeding, by condueting cost
benefit analysis and risk assegent from an organisational perspective, and impact
assessments from the perspectives of other internal and external stakeholders

4.3- Reality Testing

Test a sufficient sample of the results of the analysis against the real world, in order to
gain insidit into the reliability of the data as a representation of relevarivad
entities and their attributes
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4.4 - Safeguards
Design, implement and maintain safeguards and mitigation measures, together with
controls that ensure the safeguards and mitigatieasures are functioning as intended,
commensurate with the potential impacts of the inferences drawn

4.5- Proportionality

Where specific decisions based on inferences from data analytics may have material
negative impacts on individuals, consider thasonableness of the decisions prior to
committing to them

4.6- Contestability

Where actions are taken based on inferences drawn from data analytics, ensure that the
rationale for the decisions is transparent to people affected by them, and thatismeshan
exist whereby stakeholders can access information about, and if appropriate complain
about and dispute interpretations, inferences, decisions and actions

4.7 - Breathing Space
Provide stakeholders who perceive that they will be negatively impactéte action
with the opportunity to understand and to contest the proposed action

4.8- PostImplementation Review
Ensure that actions and their outcomes are audited, and that adjustments are made to
reflect the findings

DON'Ts

4.9- Humanly-Understandable Rationale

Don't take actions based on inferences drawn from an analytical tool in any context that
may have a material negative impact on any stakeholder unless the rationale for each
inference is readily available to thostakeholders in humaniynderstandable terms

4.10- Precipitate Actions

Don't take actions based on inferences drawn from data analytics until stakeholders who
perceive that they may be materially negatively impacted by the action have had a
reasonable ggortunity to understand and to contest the proposed action. Denial of a

reasonable opportunity is only justifiable on the basis of emergency, as distinct from

urgency or mere expediency or efficiency. Where a reasonable opportunity is not

provided, ensurthat stringent safeguards, mitigation measures and controls are designed,
implemented and maintained in relation to justification, reporting, review, and recourse

in the case of unjustified or disproportionate actions

4.11- Automated DecisionMaking

Don't delegate to a device any decision that has potentially harmful effects without
ensuring that it is subject to specific human approval prior to implementation, by a person
who is acting as an agent for the accountable organisation
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1 Introduction

Information technology is an important part of almost every industry in the developed
world. Businesses are expanding their boundaries by using integrated and collaborative
IT solutions. Due to an evéncreasing need for effective and efficient healthcare services
and delivery, healthcare organisations are now trying to find integrated solutions for their
business needs to automate their processes to gain a strategic advantaged(lves
Jarvenpaa 1991). In addition, the complex nature of healthcare services is compelling and
forcing healthcare organizations to adopt best available technologies, but the problem
here organizations are facing is that they need to adopt technologiedirag¢ortheir
requirements and best fit having considered their environment, infrastructure,
government regulations, and scope of their business, availability of funds and local
culture and norms (Ignatiadis and Nandhakumar 2007). Healthcare organisa&ons
inclusive organisations, involving different stakeholders, partners, customers and
suppliers from different cultures and different systems; they need more sophisticated
means of communication and interaction (Harris, Moran, & Moran, 2004). Sincesthe la
decade of the last century, we have witnessed a significant growth in the adoption rate of
information technology and a big shift towards the deployment of Health Information
Systems (HIS) (Muhammad et al 2014). Most countries have responded posititedy
changing global market place and are reaping the strategic benefits by implementing HIS
(Mukesh and Betsy 2009).

HIS implementation is a difficult and complex decision and system implementation is not
limited to just installing software; ie, it much more than a technology adoption. Rather,

it involves people issues more than technological issues (Cresswell, Worth, & Sheikh,
2011). Research indicates that people issues are more to blame for the unsuccessful efforts
of eHealth implementations (Mugle and Betsy 2009). The effect of sociotechnical issues
such as macro level or external factors including political, social, economic,
environmental infrastructure and tedhwrgy, laws and regulations; @ level or
organizational factors such as leadgrshhanagement style, policies, structure; and
micro level or tactical factors such as information sharing, training and learning, technical
staff or user behavior have been less widely studied (Nguyen et al., 2015). Yet, it is
precisely these issues thaeparately or in combination derail numerous HIS
implementations (Nguyen et al., 2015). To examine this dilemma, we proffer a unique
application of the fit viability model (FVM) (Liang, Huang, Yeh, & Lin, 2007) to
facilitate a better understanding of kesuss pertaining the implementatiardadoption

of a Point of Care (Po§System at one of the not for profit private hospitals in Australia.

I n so doing, we answer the research questi
varied sociotechnical issuesi t he adoption and i mpl ementat:i
will help the decision makers in hospital to understand how the new system fits within
the different departments and also is it a viable option to install such a new system. This
study deals with justwo departments of the hospitals namely, food services and
environment services. An exploratory single case study methodology is adopted. From
such an analysis, we believe it will be possible to identify optifeel solutions and
opportunities to add vadu
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2 Literature Review

Many healthcare information systems have been implemented around the globe with
mixed results, despite the claims that HIS can play a significant role in efficiency and
effectiveness of healthcare service delivery (Muhammad et al 2014) The literature
provides evidence of failed clinical systems and lack of adoption by users (DesRoches et
al., 2008; Protti et al., 2009). Challenges and barriers to implementation and adoption of
bedsidePoC systems in hospital wards have been extensively debated (Brailer, 2005;
Choi et al., 2004; Yao, Schmitz, & Warren, 2005; Nguyen et al., 2015). Researchers have
divided these barriers into different categories ranging from environmental, social,
technicaland Or gani sati onal (Andr ® et al ., 200
role in the decisiomaking process of technology adoption (Huang & Palvia, 2001). In a
healthcare service context, where organisations are now required to work as a networked
framework, health information technology implementation and adoption would be a more
complex and challenging endeavor because of the different business processes, the
available infrastructure, compatibility issues, decision centres, authorization mechanisms
and hierarchies, enterprise systems and data semantics (Avgerou, 2008; Liu et al., 2011;
Trudel, 2010). IT implementations can cause serious disruptions in service deliveries and
in result, at productivityand healthcare services are one of the verycatitireas of
services that cannot afford disruptions (Kralewski et al., 2010; Scott et al., 2005).

There are many organisational barriers to the implementation and the adoption of eHealth
technologies, for example, poor governance, organisational cufiate proper
management of the change process that could harm the flow of transformation
(Greenhalgh & Stones, 2010; Kennedy, 2011). These issues can aggravate the resistance
to the change process and complicate the dissemination of the eHealth technology.
Technological issues can also exacerbate the resistance to the adoption of health
information technology (Muhammad et al 2014). The lack of infrastructure, and standards
results in a fragmentation of healthcare information systems and this contributes to
creating a very complex situation for coordination (Kennedy, 2011; Trudel, 2010). Pre
implementation and podinplementation vendor support is another key concern for
organisations (Kennedy 2011; Liu et al. 2011). Lack of technical resources and
experience vth information technology implementation within healthcare settings are
other problems faced by many (Trudel 2010; Liu et al. 2011; Kennedy 2011).

People issues, ranging from user acceptance (Trudel, 2010), perceived ease of use (Al
Azmietal, 2009),dck of knowledge about the syster
2011), lack of training, lack of stakeholder consultation (Showell, 2011), lack of
willingness to assimilate the technology in to daily routines and processes (Greenhalgh

& Stones, 2010) conflict between system and user embedded values (Greenhalgh &
Stones, 2010), complex and complicated user interfaces (Yusof et al. 2007), conflict
bet ween physician activities and training
and complicatios in patierdprovider communications are some of the major concerns.
Further, it is paramount that the systems are user centric and have a good fit with user
values as well as existing healthcare systerian@, Huang, Yeh, & Lin, 2007).
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21 Fit-Viability Model

As Tjan (2001) proposed fit viability dimensions for evaluating Internet initiative
projects. Liang and Wei (2004), by taking these two dimensions and adding Task
Technology Fit (TTF) theory, proposed a-\fibility model to study mcommerce
applications. In their framework, viability measures the readiness of the organization for
the technology adoption and implementation, and fit measures capabilities of the systems
to optimally perform the required tasks. These two dimensions make a simplewitatrix

fit on horizontal and viability on vertical axis. By using the four corners of the matrix,
organizations can make an informed decision for tedgyol adoption and
implementation

2.2 Task-Technology Fit

The theoretical basis of the fit constructierived from the TasKechnology Fit model

which according to Goodhue (1995; 1998) argues that a fit between task characteristics
and system features need to be high for the better performance and success and this will
have effect on the decisianaking pocess of an organization. Research (Madapusi 2008;

Soh et al. 2000) has indicated that if a system is more aligned with the requirements of
the users there are greater chances of system success which leads to better performance.
It means that if the feates offered by the system fit with the task requirements the users

will be more incline to use it.

2.3 Viability

Viability refers to the degree of impact of environment and organizational factors on a
system adoption and implementation decision. Thederfaat the macro level include
political and social, economic, environmental as well as infrastructure/technology factors.
At the organizational level literature has proposed many factors at the strategic and
tactical levels (Umble et al., 2003). Thesetbrs include leadership, management style,
polices, information sharing, training and learning, technical staff, and user behaviour.
Taking the example ofPoC economic and technological factors are crucial factors in
HIS system implementations; and dayimg these factors could lead to unsuccessful
projects. Management support, physical and IT infrastructure create stronger desire of
system implementation and innovation adoption, that positively impact viability of the
system.

3 Research Framwork

The research framework shown in figure 1 illustrates is used to identify the key constructs
and factors affectin@oCsystem implementations. The PoC is a patient bedside solution
that can be accessed across the hospital by clinicians and also has a paaént por
component. It is not an EMR (electronic medical record) but has many features and
capabilities similar to an EMR. It also has a patient entertainment component. The PoC
system was implemented into thefat private tertiary hospital system (the chosase
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study) gradually starting in late 2015. Primary objectives for its implementation included
to enhance the patient experience and provide A@dsed patiententred care. The
system has many modules of which this paper focuses on catering/foatkseand
environmental services. Fit is measured by matching the requirements of the organization
with the functionalities offered by the PoC system e.g. data format, operating procedures,
and output format while viability is measured by assessing the tngpaational and
organizational factors on the adoption decision of the organization and individual user
adoption.

Considering that the PoC has many similar factors to otfierakth solutions such as
political and sociotechnical factor identified by (Mammad et al 2016) in evaluation of
MyHealth record in Australia (the Australian nationdiealth solution) and smart card
solution in Germany (the German nationddealth solution), thus it is logical to use these
factors as the basis of the model. Ttosiceptual model serves to capture the important
aspects of the barriers and facilitators for the prediction of the successful adoption and
implementation of the PoC. The proposed model identifies a network of different actors
interconnected to each othérfurther illustrates that a central issue with the evaluation

of IT based healthcare is influenced by the complexity of the evaluation objects and
includes both social and technical considerations (Greenhalgh & Stones, 2010). For
instance, the naturd the integration of healthcare information systems with the culture
and business processes of healthcare organisations puts more emphasis on the evaluation
methods and goes beyond the technology aspects of hardware and software, furthermore,
external andnternal environmental factors as well as an understanding of the diverse
nature of system effects in the healthcare settings is required (Greenhalgh & Stones,
2010). This emphasis is on creating a better fit between human, contextual and
technological fawrs for the successful implementation and adoption of health
information systems (Yusof et al., 2008).
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Figure 1: FVM

4 Methodology

Based on the criteria given by Yin (2010); the appropriate choice of methodology to test
the use and usability of the proposed framework (figure 1) is a qualitative case study
research because this is an exploratory study of a new phenomenon of Raf3ide
informations y s t imptednsntation. Further, we wish to explore how the PoC solution

at different sites of the hospital can be implemented successfully and what are the factors
that impact on the implementation and adoption of this HIS based interventio
Qualitative research is holistic, humanistic, and interactive, it can provide more support
to focus on the study of a complex phenomenon of human and system interaction and
relationship; as in our case multisite bedside PoC system implementationsattyaali
research can provide deeper understanding of the phenomenon as compared to
quantitative study because of the exploratory nature of the study and focus which would
not be on quantitative measures (Yin, 2010). For this study, several archival @obrds
documents relating to the health information and communication technologies
implementation and adoption in healthcare service delivery settlngg with hospital

and OneView reports and evaluatiamsre criticallyanaly®d. These documents were of
great value in developing an understanding of the need RyGsystem and factors
important for the implementation and adoption of this system. This analysis assisted in
developing the theoretical -search framework and in planning the primary data
colledion strategies for the larger study. A priori themes were developed through a pilot
study and then literature was analysed using thematic analysis and hermeneutic analysis
(Boyatziz, 1998; Kvale, 1996), then we performed a gap analysis. The analysss led u
towards the development of FVM for this study.
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5 Analysis and Results

Data for this piolet study was collected using unstructured interview and analysis of
archival material. As far as possible, the multiple stakeholder views (i.e.; Service
providers,regulator, payer, Food and environment services, and hospital and patient
perspectives) in healthcare were captured. Data analysis included standard qualitative
techniques such as thematic analysis where a priori themes were derived from the
components ithe conceptual model. The case studies all exemplify various aspects of
the proffered conceptual model in this way serving to validate the model and demonstrate
its usefulness in unpacking critical aspects with HIS implementation.

5.1 The context before and after OneViewPoC system

This section presents a process map for two departments of the hospital before and after
the implementation of the OneVieRoCsystem. It must be noted here that prior ® th

PoC system, there was anotlsgstem known as Infotainment. This system had many
problems concerning mainly to poor technical support, frequent hardware and software
failures, smaller screens, and usability issues especially with the user interface and the
biometrics registries. That 9gsns really did not fit with in the hospital quality services
environment thus the change was impending. This section will explain the process before
and after OneViewPoC system within two departments; namely Food Services and
Environmental Services. Theslepartments are chosen as they are fully transitioned to
the new PoC system now.

5.1.1 The Context of Food Services

Prior to the currerfPoCsystem, the processes in the Food Services were facilitated using
an application called Delegate. This applmathad been in use since the opening of
Epworth Eastern and hdmen replaced by OneVielRoC system. Hence, the olloC
system was not used by the staff from Food Services.

5.1.2 The Context of Food Services Prior to OneViewoC system

Managing patien® me a | orders was handled by the
contact point was the Menu Monitors, who take the meal orders 24 hours prior to the
actual delivery of meal. A computerized system called Delegate Prior to On@diéw
system was used fordtorder and delivery services. Delegate system was installed on a
number of computers on wheels (mainly laptops). Taking orders and delivery meals to
the patient includes discussing the options and personal preferences for the breakfast,
lunch, and dinnefor the next day. This process would usually consume nearly 70% of
the Menu Monitordéds work ti me widtmmuteperr at e
patient. Patients can choose three full courses for the next day from a menu that changes
every thee years hospital wide. The gathered information about the meal preferences was
then entered by the Menu Monitors into Delegate, and then spread sheets were printed off
this system to circulate to kitchens. These sheets were then assigned to diffeseas$ chef
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6Production Listsbo. Throughout the day, thr
morning (7:00 am), the second is after breakfast (10:00 am), and the third is at 3:30 PM

for the evening as Figure 2 below illustrates.

Two mainissueswerefodn i n t hi s way of handling pati el
the information collection, and the second issue about Delegate performance and
functionality.

Although preparing the production lists was time consuming and required loads of time
for the irteraction between patients and menu monitors, still four types of information
were not possible to capture using Delegate and the process around it. Those are:

l. Late orders: Meal orders for patients admitted after 8 pm during week days

and after 7 pm during weekends were not attended. This group of patients did
not had a choice of food for the first day of their admission because they could
not see the menu monitors. Rattlthey would have the default meal for the

day.

Il. Food allergy for visited patients Delegate did not had any capability to
record any food allergy patients may have. This piece of information normally
comes from iPM. In many cases this information was tis#rpassed on to the
chefs, so they make meals without taking that into consideration.

Il. Discharged people Depending on the time patients are discharged, many
cases reportedly happened where meal orders were made, but patients had been
discharged. Againhis piece is coming from iPM, and not passed on to the
Food Services staff at the right time.

V. People with changed diet code#\s treatment plans progress, patients may
change their diet codes, such as changi
fromtbésodhadr dé6 food. These changes were
iPM, however, the coperation between nurses and Food Services was not
maintained at all times, which resulted in many cases meals were not made
according to these changes.
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Figure 2: A Flow chart for ordering meals before PoC

These issues had direct and indirect impacts on the cost and quality of provided services

as Table 1 below summarizes.

Table 1:Issues resulting from the conventional way to handle meal orders prior to OneView

PoC system

Issue

Impact on Cost

Impact on quality

Late orders

None, as patients recei\
the default meal for thi

Negative impact on patier
satisfaction

next day
Food allergy for visited | Wasted food, unplanne Negative impact on patier
patients care for the resulting satisfaction and safety &
allergy which may result ir, well as trust in the hospite
i mplicationg¢g

insurance cover

Discharged patient

Wasted food

More pressure on chefs

Patients with changed
diet codes

Wasted food

Negative impact on patier
satisfaction

Delegate has a number of issues as the interviewees from the Food Services agreed. These

issues include:

l. It was perceived to be a slow system.
1. System was not reallytffor the task.

Il. Long term viability of the system was really doubtful even though infrastructure

and management support were available.
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V. The system had many technical problems and fixing these problems took long
ti mes as descr i b e thereissontelechgicalprobleens with e we e :
Delegate this would take long time to fix. | mean when the system goes down it
really goes down and takes a while to f
V. As mentioned before, Delegate did not have the capability to capture food
allergy data, whichdrced the staff at the Food Services to look up these data
from iPM. This was not possible all the time, which resulted in a number of cases
where patients had food that they were allergic to, consequence this had negative
impact on patient satisfaction dirhealthcare services and delivery of the
hospital.

While some issues with Delegate had negative impacts on the users, thus they became
dissatisfied about the system; but few problems were really serious problem with real
consequences band sty iNet ortlyddel it hegatively affect patient
satisfaction and experience, but it also represented a real risk factor and caused safety
issues to the patients and the hospital at the same time.

5.1.3 The Context of Food Service#fter OneView PoC system

Using OneView PoC system, patients can place their orders of meals through their user
interface. The arrival of this function to the PoC system has partially solved the issues

faced by the conventional system; namely late patients (after 8qakdays and after

7:00 pm weekends), allergy data, and patients with changed diet coeds. Late patients can
order their favorite meals for the next day if they want to, they can state their allergy

status through the admission form, and nurses can changepant sé di et <codes
OneView PoC system.

Currently, no more than 10% of the patients are using the PoC system to order their meals.

On asking on the reasons behind that, two main reasons were identified. The first is some

issues with the user irtface, especially with elderly patients, as patients need to scroll

down to the bottom of the screen to reach the meal ordering function. During the scrolling

down, anumberofpep ps wi | | appear and may disrupt t
introduce tle system to them. When you go into the system at the minute, the way they

i mpl emented it, it is hard to use. Youbve g
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Figure 3: A Flow chart for ordering meals after PoC

The other reason relates to the conceptual resistance by some patients to rely on a
O6machinedé to order t+humamrinteraetian nore thanthedare r r i n
machine interaction. This was agreed upon by both interviewees from the Food Services.

As aresult of being in a hybrid environment, i.e. a minority of patients are usifrgGhe

system to order their meals, and the majority are still using conventional way to order
their meals, Delegate now has colored dots to indicate the patients whtheseC

system to order their meals. Hence, the menu monitors do not need to visit them to
organize their meals.

With the expected increase of the uptake of this function iRtksystem, more patients

will adopt this function, and more time requiredsee patients by their menu monitors
will be freedup. This is expected to have positive impacts on the hospital and its patients.
In addition, it is expected that there will be a significant saving regarding food wastage.
5.2 The Context of Environmental Services

The Environmental Services is a dedicated team whose two main responsibilities are 1)
providing all types of cleaning (steam cleaning, buffer cleaning, advanced cleaning,
curtains cleaning, etc.), and 2) patient transportation. In terms oarhtesources, the

Environmental Services team comprises about 60 staff. Of this figure, about 40 works in
cleaning, and the reminder work in patient transportation.

Unlike the Food Services, which had Delegate as a computerized system to facilitate
food-related processes prior to the OneVi®wC system, the operations of the
Environmental Services at the hospital were mainly based on phone to phone and face to
face communications. Introducing the OneViBwC system and integrating the Room
Ready Module ito it has made considerable change in the processes of this vital



120 315" BLED ECONFERENCE DIGITAL TRANSFORMATION: MEETING THECHALLENGES
JUNE 17-20,2018,BLED, SLOVENIA, CONFERENCEPROCEEDINGS
I. Muhammad & N WickramasingheExaminingthe PoC System Implementation and Adoptic
A FVM Perspective

department. The following is a summary of the process map of the Environmental
Services at the hospital before and after One\Res@system.

5.2.1 The Context of Environmental Servicedefore OneView PoC system

The process of performing jobs by the Environmental Services before the PoC had three
main steps. 1) Initiating the job by nurses and specific cleaners; 2) receiving job orders
by the supervisors within the Environmental Serviced; 3)nassigning tasks to cleaners

as Figure 4 depicts.

Nurses Supervisors Cleaners

Ciinical Services Environmental Services Environmental Services

? 4

Yes

Urge No
nt?

Buffer and
permanent cleaners

Environmental Services

Figure 4: A map for the Environmental Services before OneView PoC

Nurses normally initiate job orders when needed. This includes preparing rooms before
admitting new patients to these rooms, cleaning rooms after patients have been
discharged, and as needed if a patient had an incident such as bleeding or vomiting. These
job orders go to the supervisors from the Environmental Services using face to face or
phone to phone communications tools. The supervisors in turn convey these orders to the
cleaners across the hospitals using same communication means, i.e. phone tnd face
face. Apart from nurses, buffer cleaners and permanent cleaners can initiate job orders if
need be. This normally happens when one of these cleaners realizes, while doing their
jobs, there exist some curtains or carpet need to be cleaned, and thatyhdwenthe
required equipment to do so. Once the need of a cleaner has been established, the path of
this order in dependent upon its urgency. If the job was of a higher urgency, then these
cleaners inform their supervisors either by phone calls or ly-Wwetten notes. Then the
supervisors assign the tasks to different cleaners on floor accordingly. If the job was not
considered urgent by these cleaners, then they will wait till the next shift of cleaners has
come to do the job based on hand written siotehich caused extended times to do
specific jobs. The level of urgency was left to the cleaners to decide.

This system had caused many problems, which can be summarized as follows:

1. Over relaying on human factor8s can be seen, the whole processethef
Environmental Services team are centered on human communications and
judgment. This resulted in many cases where jobs were not done or took longer
time to be addressed. This is particularly acute in the cases where patients had
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to wait outside their mms while cleaning the room, which resulted in
unsatisfied patients and nurses.

2. Lack of ceordination in the multi levels of communicatioi@ven that nurses,
supervisors, and permanent and buffer cleaners could initiate job orders, cleaners
in many cases were confused about their tasks and what tasks had higher
priorities. This lack of coordination was due to adopting phone calls,- hand
written notes, and face to face means.

3. Inability to address language barrie@ven that a considerable portion of the
cleaners had language barriers, their understanding of their assigned tasks over
the phone or handritten notes was reportedly limited inamy cases, which
caused many jobs not done properly.

4. More effort by cleanerg\s the job orders did not have enough information about
their jobs (locations, level of urgency, and required equipment), the cleaners had
to go to the site to manually colleadt of this information and come back to their
workplace to collect the right equipment for that specific job. This caused them
to walk back and forth many times, which reduced their productivity and the
quality of their jobs, and increased their fatigue.

5. Lack of accountability:As the majority of the needed jobs were verbally
conveyed from one stakeholder to another, the possibility of creating
accountability and tracking the performance of different units and individuals
were almost impossible. This &specially acute in the case of cleaners with
limited literacy, as well as the communications between nurses (Clinical
Services) and the cleaners and their supervisors as Figure 4 depicts.

These issues had direct and indirect impacts on the cost aiity qiptovided services
as Table 2 below summarizes
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Table 1: Issues resulting from the conventional way to handle environmental services prior
to PoC system

Problems Impact on Cost | Impact on Quality
Over relaying on Humal
Factors

Lack of Ccordination:

Multi levels of
communications

Double work resulted in many cases, which impl
extra cost and less quality

As many jobs needed to be repeated, double w
Language barriers resulted in many cases, which implied extost and
less quality

Given the missing
information on the natur
of their tasks, cleaners ha
to survey the location o
their jobs in person, whic
resulted in them walking
for extended times
distances.

Tracking the performance of individuals and differg
unit was almost impossible

Due to the unneede
increased workload, the
quality of cleaning
services was negativel
affected

More effort by cleaners

Lack of accountability

5.2.2 The Context of Environmental Servicesafter OneView PoC system

Introducing the OneViewoCsystem, particularly the Room Ready Module, has notably
streamlined the cleaning related processes of the Environmental Services, while the other
vital role of the Environmental Services; namely patient transportation, isostducted

using the conventional way, with a vision to integrate this function into the Oné&\Géw

in later enhancements.

The Room Ready Module enables nurses, permanent cleaners, and buffer cleaners to log
into the system and place cleaning orders with enough details about the job, its location,
requirements and level of urgency. This information is then conveyed to therslem

floor as short text messages on tiR@Cphones. Based on the nature of the jobs, cleaners

can choose the jobs of higher urgency, closer to their geographic location, and/ or
achievable using their current equipment. This has resulted in sagimgrele r s & t i me s
efforts, which in turn has shown faster responses to the cleaning needs initiated by
different wards, units, and individuals. Not only has the Room Ready module enhanced
quality and productively of cleaners, but it has also resultegim@aler map of cleaning
processes performed by the Environmental Services as Figure 5 depicts.
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Nurses Room Ready Cleaners

Clinical Services QaeMisw Point of Care Environmental Services

3

Buffer and
permanent cleaners

Environmental Services

Figure 5: A map for the Environmental Services after OneView PoC

The initial findings from the interviews show that the use of One\R®& system to
supportthe cleaning processes at Epworth Eastern has addressed most of the problems
faced by the conventional way to manage the cleaning needs for the hospital. Table 2

summarized these findings:

Table 2: The impact of Room Ready Module fom the OneView PoC system

Problems

How has OneViewPoC addressed
the problems

Impact of OneView
PoCon

Quality Cost

Over relaying on
Human Factors

This problem has been partial
solved, as human still need to log
and place job orders. Tlegistence of
Room Ready though has increas
the ability to place jobs and trac
them.

Positive | Positive
M M

Lack of
ordination:

Co

Multi  levels of

communications

The introduction on Room Read
Module has eliminated one layer
communications in the process m
of cleaning services. hat is the
supervisors, which has freed up th
time, and has rebuilt their role
around coordinating different tas
and following up with different
stakeholders.

Positive
M

Positive
H

Language barriers

As job orders come to cleaners in
form of short text messages on th
PoC phones, this problem has be
partially solved.

Positive
L

Positive
L

More  effort

cleaners

by

As the jobs orders come with
relatively comprehensive set

information,c | eaner s d
go and assess the job before actu

Positive
M

Positive
H

doing the job, which resulted le
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effort from them, and more task
performed every day than before
All jobsd or der ¢ Positive | Positive
and stored inthe system. Hencg H H
Lack of | tracking different jobs and the
accountability progress and the responses fr
different stakeholders is alway
possible.

Legends L: Low, M: Medium, H: High

The initial results suggested that h@Csystem for food and environment services is fit

for task and very much viable to implement. Almost all sites of hospital were ready for
implementation. IT Infrastructure was fit for the purpose while physical infrastructure
needs changes for one site. Eaament was favorable, and project have full support
from top management. Appropriate budget was allocated for the project. Our initial
analysis suggest that the use of system will be depended on the fitness of the system for
the tasks. Users were verygitive in its very early stages of deployment. We contend
that a largescale study is prudent to further understand the capacities of implementation
and use of this system for clinical services.

6 Conclusion

The purpose of this research paper is to conceptualize a framework to investigate the
implementation and use viability of a bedsReChealth information and entertainment

system for food and environment services for patients in private hospital wagsws

recognize that with-eanovations not only the technology solution is necessary but it is

also critical to look at organizational and societal aspects concurrently especially in
todayds gl obal busi ness envir on mpresea of. eheal
technology as well as human involvement. In view of this, it is important to investigate

the impact of political and social, economic, environmental and infrastructure/technology

factors on the organizational decision making. We underscore tloetémpe of studying

the system viability and fit before making any decision about system adoption and
deployment. Technology needs to have a good fit to perform the required tasks, only then

can system viability and fit have positive effects onthe orgahiZz on6s per f or man
that can be measured by system use and user satisfaction and thus ensure the full potential

of a solution is realised.

The theoretical contribution of the paper is the use oivighility model for the
evaluation of health inforntimn technology (HIT) implementation in private hospital
settings. This model has never been used of HIT implementations, thus we believe the
model will present more informed lens for decision makers to understand HIT
implementation. The practical impliégah of the FitViability model presented in this
paper can be realised by using the developed model to measure the fithess and viability
of implementing health information technology in hospital settings. This should be able
to envisage the possibility sficcess.
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There are also limitations of this study First, the theoretical generalizability of the FVM
needs critical testing in future studies. Second, the findings of this paper are based on just
two segments of the hospital namely food services and envéwotal services, thus more
extensive studies including more segments of hospital may be necessary.
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1 Introduction

Technological development has promoted the emergence of various new technologies
that allow theiuser to track, measure, and evaluate a multitude of personal activities and
biosignals. During the past years, both individual consumers as well as the healthcare
sector have become more and more interested to measure and promote health, wellness,
and phygal performance by using such technologies. Indeed, the number of such
technologies in the market has exploded, as their popularity and significance in both
individual level and in healthcare has gradually risen.

Wellness technologies often include featifor some form of setfacking. The use of
different selftracking technologies has become a part of daily life for an increasing
number of people (McFedries, 2013), and they are commonly used, for example, as tools
to promote personal health and wels (Swan, 2013). There once was a time when these
kinds of technologies were designed purely for athletes, but nowadays there is a huge
amount of different digital wellness technologies, such ascdsyiservices, and
applicationsaimed for regular usergith all levels of physical activity. Indeed, the users

of these technologies are a very varying group of users (Kettunen et al., 2017). Wellness
technologies are still typically designed and developed for working age or younger
population, but their incesing need and potential also among older users has been
presented (Carlsson & Walden, 2017).

Whilst technology in general has developed, physical inactivity has become a major
global health issue. According to WHO (2017), in a global scale, around 286 ié

and more than 80% of the world's adolescent population are not sufficiently physically
active. Insufficient physical activity is the fourth leading risk factor for -non
communicable diseases and death worldwide, while physical activity has significa
health benefits across all age groups and contributes to the prevention of diseases (WHO,
2017). Researchers in various fields have begun a serious research effort to find solutions
to combat the problems of sedentary lifestyle, which are becomingasicgly
widespread in our society. @®rstream of research concerning this has been the
investigation of could different wellness technologies be used to promote the physical
activity of their users.

Studies on wellness technology use have found that feedback from wellness technologies

can heighten the userdés awareness of persol
(e.g., Chan, Ryan & Tuddrocke, 2004; Faghri et al., 2008; Kang et al., 2009] K&

al., 2016b; Kari et al., 2017; Wang et al., 2016). Howewkile tracking wellness related

data may result in better awareness of daily actiititpay not be sufficient to maintain

the use of wellness technologies (Miyamoto et al., 2016), which adso affect

maintaining wellness routines (Warraich, 2016). Thus, providing guidance and goals for

using these technologies would probably increase the adherence to using them and
subsequently, adherence to wellness related routines, such as phyisital act
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A general problem with sports and wellness technologies has been that they are more
focused on providing feedback through numbers and graphs instead of providing actual
manageable solutions. Research has shown that the users of wellness techwalaigie
clear, relevant, and ea$y-understand feedback from their activities as well as
information on how they should go about with their physical activity and exercise. This
would likely lead to the use being more goaknted (e.g., Kari et al. 20164ari et al.
2017b), which is generally seen beneficial (Locke & Latham, 2002; Shilts, Horowitz, &
Townsend, 2004). Thus, providing the users with actual manageable steps, for example,
in the form of a personalized workout plans, would increase the girgsathimaking

both the use of the wellness technologies and the behaviour of the users mere goal
oriented. One potential solution for this is digital coaching. Schmidt et al. (2015) present
a demand for a godriven support of fitness goal achievemertiécaddressed by digital
coaching.

We define digital coaching in the context of sports and wellness techndigjsal
coachingrefers tanformation technology mediated sports and wellness related coaching
activities that are generated by a softwangthout human interventionCoaching
activities can be any kind of activities that guide, direct, train, or instruct the person being
coached.

The interest towards different solutions to fall under the digital coaching definition has

increased amongses, industry, and healthcare as well as in academia. However, as these
digital coaching solutions are quite novel, the number of studies concerning their effects
or the experiences that people have with them is still rather limited. Therefore, it is

important to kickstart the research on the topic. This kind of research can offer numerous
valuable implications for the development and use of technologies with digital coaching
features, and further, aid in promoting physical activity

This study investigatethie influence of digital coaching features on the physical activity
motivation and behaviour of physically inactive individuals. This will provide new,
relevant, and valuable information on digital coaching and technologies with digital
coaching feature§.he main research questions of the study are:

1) How is the influence of digital coaching to physical activity motivation and
behaviour of physically inactive individuals?

2) What are the central aspects of digitas
The foms of the study is on the userséo
explorative in nature and follows a qualitative approach. The study is based on
thematic analysis of 20 sessiructured interviews conducted to ten individual
participants. The participés were using a wellness technology with novel
digital coaching features for a period of one month.

Our study is one of the first ones to examine digital coaching solutions and their influence.
The study presents some highly valuable first insightsgitaticoaching research and
increases the understanding of digital coaching solutions and their use and influence. Our
findings will provide the industry and parties working with physical activity promotion
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new sciencéased kowledge and implications, wth will assist in designing and
developing digital coaching features for wellness, health, and sports, and in planning new
kinds of novel interventions to promote physical activity. In addition, our findings can be
valuable to the healthcare sector whemplogng technologies with digital coaching
features to the patients.

2 Background
2.1 The Digital Coaching Feature Used in this Study

The digital coaching feature used in our study wad\vet Workout Recommendation
feature by Firstbeat Technologidsrétbeat Technologies Oy, 2018a). It is designed to
work as a digital coactA knowledge base with scientifically validated facts behind the
feature can be fWhiterPaberd andRublidationsbditd Ferstbead s
Technologies Oy, 2018. The Next Workout Recommendation feature can be varied to

a certain extent depending on the requirements of the (corporate) customer. In our study,
the functionality of the feature was as described below.

In the beginning of the use, the user conducts a test with the feature and it provides an
estimation of the personés VO2max fitness |
be 95% accurate compared to | aboratory mes
during any freely performed walk, run, or ride (Firstbeat Technologies Oy, 2017; 2018b).
The VO2max fitness level estimation (presented aditihess leveln the feature) gets

more accurate the more the user uses the feature. After théebalseest, te user
determines whether s/he is aiming to maintain the current fithess level or to improve it. If
the user sets a goal to improve the fitness level, s/he will also gebotse the degree
between improve and improve faShe feature will then create adaptive target goal

for the user. The chosen approach will influence the degree of physiological impact
targeted for the given workouts. Based on the backgroundhangoalof the user, the
chosen approach, and the estimated-ms# of fithess, thedature creates a personalised

and adaptive continuous seveay workout plan that automatically adapts after each
workout based on the activities of the user. The feature provides a specific workout or a
rest day for each day. If the user misses a sessidoes the training longer or harder
than suggested, the feature takes this into account and adapts the training plan
accordingly. Moreover, when the fitness level changes, the feature will adapt the program
accordingly: if the fitness level increases fflanned workouts will require more effort

to be completed and if it decreases, the planned workouts will become easier (Firstbeat
Technologies Oy, 2018c). Thus, the feature is suitable for people with different fitness
levels and different physical adtiy levels, including physically inactive people.

The feature is designed and best suited for aerobic training but places no restrictions

regarding the specific sport conducted. If the user chooses so, the feature can also provide
reattime guidance durimthe workout. The redlme guidance communicates to the user

to maintain, increase, or decrease the current exertion level, and shows how much of the
current workout has been conducted. It also shows when the goal of the workout has been
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reached, but théraining continues until the user decides to end it. The feature also
provides different views that display, fo
information. Some of the views contain elements aiming to wake the experience of
gamification Kari et al., 2016b) in the user to further increase the motivaBach

elements include, for example, progress bars, comparison, and Favelsampleview

is presented in the appendix.

VO2maxi the used metric to present the fitness level in the fe@tis a metric that
defines oneb6s personal aerobic/cardioresp
capability to bring oxygen into the body through the lungs, transport it through the
circulatory system to the muscles, and use itas partofbedy e ner gy product i
Higher VO2max scores are strongly related to not just aerobic performance but also health
and longevity in general (Firstbeat Technologies Oy, 201Bby. more detailed
description of VO2max, se€i¢stbeat Technologies O2017).

2.2 Goal Setting

Goal settingan bean important facilitator for behaviour change (Locke & Latham, 2002;
Shilts et al., 2004) and it provides a potential strategy for transforming physical activity
information into practical actions (Shilts et al., 2004). To be effective, goal setting
requres some form of setfacking to better support the realisation of goals ted
increasen self-efficacy (Fukuoka et al., 2010; Locke & Latham, 2002; Shilts et al., 2004).
Goal setting can be viewed through three central dimensions: -Eesejbals assigned

goalsi patticipatory goals; 2) personalised goalson-personalised goals; 3) fixed goals

i adaptive goals (Zhou et al., 2018). Despite-setfgoals typically being of highest
personal importance, a literature review (Shilts et al., 2004)oahsetting shows that
assigned goals are more effective in comparison teseselfioals (Zhou et al., 2018).
Studies have also shown thiaterventions utilisig wellness technology with fixed and
nonpersonalised physical activity goals are often sigaiftly less effective than
interventions with adaptive goals (Adams et al., 2017; Adams et al. 2013; Jakicic et al.,
2016; Zhou et al., 2018) or with personalised goals (Chan et al., 2004; Jakicic et al., 2016;
TudorLocke, 2002; Zhou et al., 2018) in ieasing physical activity levelsThe
weakness in providing fixed and npersonalized goals to all users is that in many cases

it irresistibly leads to either goals that are too high or even unrealistic or too low and
unchallenging. This obviously decreasthe effectiveness of the goal setting (Tudor
Locke, 2002; Zhou et al., 2018) and leads to-aptimal behaviour. Studies have also
shown that in the case of sports and wellness technology, the utilitarian goals are one of
the important drivers behind usgention (Makkonen et al., 2012a; Makkonen et al.,
2012b). Thus, the adaptive and personalized goals and training plans provided by the Next
Workout Recommendation feature pose much potential regarding physical activity and
fitness.
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3 Methodology

The basic setting of our study included participants who implemented the Next Workout
Recommendation digital coaching feature into use for a period of one month. Due to its
novelty, at the time of these period $eptembeOctober D17) the Next Workout
Recommendation feature was not yet implemented on any commercial physical devices,
though thdfirst products implemented with it were released not long after (early 2018)
Therefore, the participants used a mobile application version (provided by Firtitbéat)

was installed to their smart phones before the use period started. For clarity, we refer to
the used Next Workout Recommendation feature as application in the remaining of the
paper. All the participants were also given a heart rate belt and pérsostrlicted on

how to use the application and how to interpret the received information. As physically
inactive individuals seldom want to maintain their current fitness level but rather to
increase it, all the participants were set with a goal of impgofitness level in the
application(improveapproach)The application then created and provided eaehwith

a personalised target goal to be aimed for in one month and started providing the users
with adaptive continuous seveay workout plan to reacthat target goal. As the aim of

the study was not in increasing the physical fithess levels of the participants per se but to

investigate the applicationdés influence on
the participants to conduct every workdbie application suggested, but rather wanted

the use to be as natural as possible. Thus, it was a voluntary choice to do or not to do the
suggested workouts. This kind of autonomy is also central in thaletelfmination

theory (Ryan & Deci, 2000).

To conduct our study, we chose a qualitative approach. Qualitative research aims to
understand people, their sayings and behaviour, as well as the cultural and social context

they are living in. The goal is to find new knowledge and understand real liferpaeao

One of the central benefits of qualitative research is enabling the researcher to see and
understand the underlying contexts in which decisionsnade and actions take place

(Myers, 2013).

To collect the data, we chose interviews as the datactiohemethod. According to

Myers & Newman (2007, p. 3) qualitative int
most i mportant data gathering tools in qual

semistructured interview, which is the most used tgpénterview in IS research. In a
semistructured interview, there is an incomplete script, but it is typical that some pre
formed structure is prepared that the interviewer follows (Myers & Newman, 2007). This
was also the case in our interviews. In plagnand conducting the interviews, we
followed relevant guidelines (e.g., Guest, Bunce & Johnson, 2006; Myers, 2013; Myers
& Newman, 2007) regarding sessiructured interviews. The goal was to gain maximal
benefit from using the method and to avoid theeptal problems and pitfalls.

We conducted two interviews for each interviewee, one before and one after the use
period. The first one mainly focused on the expectations towards the application and its
influence, whereas the second one focused mainlyherexperiences and perceived
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influence of using the application on physical activity and exercise motivation and
behaviour. Therefore, two distinct interview scripts were created. One for the interviews
before (Script 1) and one for the interviews afterif® 2) the use period. It is to be noted

that the interviews also included themes for a purpose of another study. However, this
cannot be seen to affect the results of this study. However, it affected the development of
the scripts so that they also inded themes and questions deriving from theories less
connectedo this particular papefhe themes for Script 1 were mainly developed based

on the research questions, previous literature, and the theoretical backgroilme>me
themes also derived fnothe UTAUT2 (Venkatesh, Thong & Xu, 2012) and innovation
decision process (Rogers, 2003). Script 2 included the same aspects but focusing more on
the experiences from the use period plus questions deriving frordetetimination
theory (Ryan & Deci, 2000 The themes of both interviews are presented in the
appendices. But as mentioned, not all themes were used in this particulaFplpeing

Myers and Newman (2007), the interviews included the opening, the introduction, key
questions related to centahemes, and the closing.

To recruit the participants, we used a snowball sampling approach (Patton, 2002). First,
we searched persons that met the criterion and then suggested them with the possibility
to participate in the study. Then, the selectedigpants were asked for and provided
information on additional potential participants and these again were contacted.
Following McCracken (1988), in selecting the interviewees we aimed for a fairly
homogenous sample that share critical similarities comugthe research question, this

way aiming to maximise the richness and depth of the data. In addition, certain criteria
were used: 1) the person was physically inactive at the moment, 2) the person had the
possibility and interest to implement the apation into use, and 3) the person was
motivated to take part in the research.

In the end, the study was conducted with ten participants. We conducted 12 interviews
before the use period, but had two dropouts during the use period due to sickness affecting
not being able to exercise. Thus, we conducted 10 interviews after the use period. We did
not include the interviews from the two dropouts in our analysis. The first round of
interviews was held early September 2017 before the use period began, amdiide se
interviews during November 2017 by one of the authors. The interviews were held face
to-face with the interviewee, with the exception of one interview that was conducted via
mobile phone. On average, the interviews lasted 25 and 49 minutes. Thieigerere
recorded and transcribed (in the interviewees native language). Based on the
transcriptions and notes made during the interviews, the analysis began.

For the purposes of this particular paper, our analysis mainly focuseddatdhmllected

with the secondound interviews. To analyse the data, we used thematic analysis, which

is the most widely used method of analysis in qualitative research (Guest, MacQueen &
Namey2012). Thematic analysis is a mgthod f
patterns (themes) within dataod (Braun & C
researcher can organise and describe the data set in rich detail, and typically go even
deeper by interpreting various aspects of the research subject (Braun &, QROR). In
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addition to identifying, analysing, and reporting the themes in our data, we also aimed to
interpret various specific related aspects and exceptions. In conducting the analysis, we
applied guidelines from Braun and Clarke (2006) and Pattdd2j2@s they suggest,
these guidelines were applied flexibly to fit the research questions and the collected data.
Further, as suggested, the analysis process was not a lineatgphase process but a
recursive one, in which we moved back and forttwken the different phases of the
analysis.

4 Results

The ten participants consisted of five females and five males with the mean age of 31,6
years. The description of each participant can be found in Table 1. In general, the
participants had rathdittle previous experience on using spartswvellnesgechnology.

Only two owned someuchdevice at the moment, but neither of them was using it
actively. The physical activity background of the participants varied a lot. Some had a
more active historyhirough some hobby and some had even competed earlier in their life,
whereas others had been more or less physically inactive their whole life and regarded
themselves as beginners in terms of exercise. Howitietp be noted that even though
some partipants had been more physically active in the past, at the moment when the
use period started, they all considered themselves to be physically inactive, and at most,
taking part in exercise activities was occasional. Everyone also perceived their current
aerobic fitness level as low or fair at best.

Table 1: Description of the Sample

Paricipant | Gender | Age | PTSSaACt | Praous Experionceon
1 Female 34 Competition history Heart rate monitor
2 Female 28 Beginner T
3 Male 28 Competition history T
4 Female 21 Beginner T
5 Male 33 Competition history Mobile applications
6 Male 41 Competition history Heart rate monitor
7 Male 30 Hobby history Heart rate monitor, app
8 Female 25 Competition history Mobile applications
9 Female 51 Competition history i
10 Male 25 Hobby history Pedometer (in a phone)
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4.1 Influence of Digital Coaching to Physical Activity Motivation and
Behaviour

The digital coaching application was found to beneficial for physical activitgxeerdise
motivation. Each of the participants reported that their motivation towards physical
activity had increased during the use period. The element that most affected the
motivation was reported to be that some outsider told what to do and how té\Bo it

being able to follow own progress was perceived highly motivational. Another aspect that
influenced the motivation was that the digital coach had a role in changing theperson
whole mentality regarding physical activity. Many reported that tlaelygneviously had
different kinds of challenges that inhibited being physically active, for example, related
to false assumptions regarding how they should exercise. The application was also
perceived to be a better motivator than most of the previougsttiiat the users had tried,

as the application was more capable in solving those challenges that the users had
previously experienced.

The application was also able to make the physical activity moreogeated. The user
wanted to accomplish the geabf individual workouts, and achieving those was
perceived as steps in achieving the overall goal of improving fithess. Workout specific
goals were reported to be sufficiently shigmm, and thus, easier to achieve and good in
maintaining motivation. Ftiner, the users reported that if they only had a much larger
goal to achieve at once, it would likely feel unachievable and subsequently lower the
motivation. Achieving these smaller workout specific goals was perceived to increase
personal capability towds exercise and additionally make one proud of him or herself,
further increasing the motivation.

Seeing the upcoming workouts from the application was perceived as very interesting,
and many reported to be waiting for the moments when they receivetbsipdaheir
adaptive workout plan. The length or the exertion level of the upcoming workout did not
affect whether the users planned to go perform it or not. In addition, being able to see the
workout pgan beforehand helped in organis g t h e deaanpddtise dalyclifeend u |
general, which for some was a big but positive change. This aided in fitting physical
activity into the daily routines and transforming the increased motivation to actual
physical activity behaviours.

The digital coaching applicath alsoi nf | uenced the wusersd act |
ways. First of all, it increased their level of physical activity. Whereas many had felt
exercising challenging for one reasons or another before implementing the application,

the application lowerethe level of starting a workout by providing a readsde plan

and guidance to individual workouts. Further, it helped to realise that being physically
active and doing workouts is not actually that demanding as they had thought. Everyone
reported that th@pplication had developed their habits and ways of being physically
active.
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The application also changed the way they conducted their individual workouts. Many
reported that when they had previously tried exercising for a while, they had done so with
a much higher exertion level, because they had thought that for a workout to be beneficial,
one has to go all out. Thus, they usually had exercised too hard and subsequently been
exhausted after each workout, which had made them feel negative towardsrexarasi

stop it altogether. Instead, now they felt that the exercise intensity during the workouts
had been much lower and more pleasing, which subsequently had made them experience
better feeling during the workout and also after it. The-tiesd guidanceéhad a major

role in keeping the right heart rate and exertion level during the workouts, and also in
teaching the users how certain kinds of workouts should feel physically. It also motivated
to keep going until the goal of the workout had been reackep,eci al | y when t he
otherwise feel so keen on exercising. Indeed, even though the application had made the
feeling during and after the workouts more pleasing, it did not magically make everyone
enjoy every aspect of exercising all at once, andstifi@ was still seen as an intriguing
option, yet one that was chosen much less frequently than before.

Reaching the workout specific goals was perceived important and trust towards the
application was strong. Therefore, the iimle guidance wagenerally followed quite
accurately. However, this also had its turnside. If one wanted to follow thé&meal
guidance accurately, it made social exercising more difficult. The need to follow a certain
exertion level for a certain time was sometimes seemlifficult to do together with
someone else. Though some also reported that the application and especialiirte real
guidance made them feel like they had a companion when exercising alone.

Receiving a plan also affected other aspects of life jirgtrphysical activity. The users
reported that they had started to pay more attentionitidtion and proper breakfast

skipped drinking alcohol if they had a workout planned for the next day. In other words,
the application did not just influence tleomioments of exercise but also the time between
them. Almost everyone reported that their appreciation towards physical wellness had
changed during the use period. As they had been physically more active, they had noticed
it influencing their sleep positaly and made them pay more attention to their nutrition
and eating rhythm. Everyoméannedo continue being more physically active also in the
future.

4.2 Central Aspects of Digital Coaching R gar di ng User so Nee
Challenges

Digital coaching canrswer to various kinds of needs and bring solutions to various
challenges. However, we also found certain aspects that should be paid more attention to
in the design process. The most notable néed the application answered was
providing the users pgonalized workouts suited for their personal fitness level, doing of
which hadpreviouslybeen challenging to many. THexl the user to exercise with right
exertion level and frequency. The readgade workout plans also decreased the perceived
stress reagrding physical activity, as the planning and tracking was done by the
application. The users also reported that despite not necessarily having a particularly good
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overall knowl edge o0 n,aptheapplicatiomiga/way took cati d n 6
of that part. The perceived advantage over optional wellness technologies without digital
coaching features was evident, and everyone would have been willing to pay for such
digital coaching features alone.

The three most central features regarding matcbvmg previous needs and challenges
were reported to be personalised workout plans;tireal guidance, and the ability to
follow own progressPersonaliation was especially highlighted and appreciated. It was
also highly regarded that the application wialke @& adapt the workout plan based on the
userds activity, for example, if one had
additional need that the application answered to was the ability to start a guided workout
straight fr om itout ¢hé seedadonsepardteyogo for avgroup workout
session in a gym, which could be challenging due to requiring more time and having a
higher starting step.

One interesting finding was that the application was perceived to be as any coach or
personaltainer in a sense that the users would have wanted to communicate with it more.
For example, if a user knew beforehand that s/he was unable to conduct the upcoming
workout due to work, travel, not feeling well, or another obstacle, s/he would have wanted
to tell the digital coach this, so that the coach could have moved the workout for the day
before or otherwise adapt the plan. Some also had specific weekdays when they were
never able to conduct workouts due to other hobbies. It also seemed to us that amon
some users, the application had roused a sense of obligation towards the digital coach,
and they would have wanted to explain why they were unable to conduct certain
workouts. Thus, it can be said that for some, the interaction withith&al coach
apdication had some human characteristics in it.

Even though the users mostly perceived following the development of their fitness in a
general level as clear, for some, presenting the actual vahtefitness levethrough
VO2max was difficult to comprelnel. They had difficulties in understanding the scale
and what kind of changes in VO2max would be realistic in the first place. It was also
wished that the application would have notified about increased fitness level with more
clarity and accompanied revang.

Some elements of the retthe guidance were also reported to have waken the experience
of gamification, for example regarding reaching own goals. Those elements were liked
and some expressed they would have liked to see more of such elements in the
application. On the other hand, even though it was generally wished that the application
would have provided further (digital) rewards, the users would not have wanted it to
exaggerate accomplishing goals of individual workouts, as the most importamg fefel
success came from within.

The application did not provide separate reminder notifications for the users about
individual workouts. Whether it should hadévided opinions. Whereas some would have
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valued daily notifications of the next workout, somsported that it might have felt
pressuring.

Theusersreported that they had learned much from using the digital coach, for example,
about heart rate levels and how to exercise according to them, how a certain exertion level
should feeland schedulinghe workouts ito the daily life. Finding the solutions to these
needs and challenges would influence the ways of exercising in the future.

5 Conclusions

The purpose of this study was to increase the understanding of novel digital coaching
solutions and their use. More precisely, we investigated the influence of digital coaching
features on the physical activity motivation and behaviour of physically weacti
individuals. The focus was also @entral aspects of digital coaching that respond to
us er s 0In oue quaittive study based on interviews and thematic analysis, the
participants used the Next Workout Recommendation digital coaching feature by
Firstbeat Technologies for one monitlie alsoprovide a definition ofligital coaching in

the context of sports and wellness technoldgigital coachingrefers toinformation
technology mediated sports and wellness related coaching activities that aratgener

by a software without human interventioBGoaching activities can be any kind of
activities that guide, direct, train, or instruct the person being coached.

The application with the digital coaching feature was found to beneficial for physical
activity and exercise motivation. The element that most affected the motivation was some
outsider, in this case the digital coach, instructing the what, when, andegavding
exercise Further, knowing that these instructions were targeted specifically toatem
individuals and based on their personal fitness level and actions was much appreciated
and perceived important. Also, being able to follparsonalprogress was perceived
highly motivational. The application was also able to make the whole physinédtyact
regime more goabriented, which had a further motivating effect.

The application also aided in fitting physical activity into the daily routines and
transforming the increased motivation to actual physical activity behaviours. The digital
coachingpappl ication influenced the usersé actu
foremost, it was able to increase the level of physical activity for these previously
physically inactive individuals. It also guided and taught them to conduct their workouts

with appropriate frequency and exertion level, which subsequently led them to enjoy
exercising more and get more positive feelings after the workouts. Thus, the application

was able to shift their whole mentality regarding physical activity and fitness to more
positive direction.

The digital coaching feature influenced also other aspects of life than just physical
activity. The users had started paying more attention to, for example, nutrition, diet, sleep,
and alcohol consumption. In other words, the appdioatlid not just influence those
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moments of exercise but also the behaviautetween them. Subsequently, it increased
the general appreciation towards physical wellness in a positive way.

The application was able to meet several kinds of needs andgiw®ons to various
previously felt challenges. Thus, it seems that a digital coaching feature like the one used
in our study can really be beneficial. At least among physically inactive individuals and
on a shorterm. As the use period lasted only anenth, it is difficult to draw longer

term conclusions. Also, the needs and challenges of, for example athletes, can be very
different. Thus, the particular digital coach used in our study might not be so influential
and successful among other user groapd, more research is needed in that regard. The
digital coaches should indeed be designed with the target group in mind, first
investigating the target group.

One interesting finding was that the digital coach was percelatty coach or personal
trainer in a sense that the users would have wanted to communicate with it more, for
example, regarding upcoming or missed workouts. This is something for the designers to
acknowledge. They shoufitovide communication and interaction possibilities between
theuser and the digital coach. The users clearly want to explain if they are not or have
not been able to follow the plaand want the digital coach to adapt the workout plan
accordingly. Alspas the users clearly perceived the interaction with digital cdodtéve

human characteristics, the digital coaches could have some human like avatars or similar.
As for further practical implications, it would probably be valued if the digital coach could
better be able to adapt individual workouts so that it wouldebesupport social
exercising, should the user want to exercise with a friend for example. In the beginning
of the use, the metrics used to display fitness level shouttobeughlyexplained. The

users could also be provided with different options miggrthe metrics, so they could
choose between different metrics based on their own will and background knowledge.
The designers should also undertake the process of gamification (Kari et al., 2016b) and
implement digital coaches with gamified featurest Baeding ¢ be careful not to
overemphasgs individual elements or overgamify the use. Special attention should also
be paid to conducting the balewel tests as accurately as possible. If the digital coach
woul d est i ma t-level indorecyuaadewittorslativiels tigh error, it would
probably lead to wrong kinds of plans and individual workouts and to presenting the
progress in physical fithess falsely. Nevertheless, even with the need for great accuracy,
conducting the baslevel test shouldgtill be easy and effortless enough also for physically
inactive users, who do not necessarily possess much knowledge on physical activity. This
is one of the main challenges for the designers to overcome.

To conclude, this study is one of the first otteexamine novel digital coaching solutions

and their influence. Increasing the understanding of digital coaching solutions and their
use and influence, the study provides highly valuable first insights both for the researchers
and for the wellness and spotechnology providers. The industry as well as the actors
working with physical activity promotioean utilis our findings and implications in
designing and developing digital coaching features for wellness, health, and sports, and
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in planning new kind of novel interventions to promote physical activity. The study also
lays foundation for future research on digital coaching.

6 Limitations and Future Research

There are few notable limitations in the study. First, although the interviews provided a
very valuable set of information, the number of participants in the study could have been
higher. The study had to consist of physically inactive people willing to implement a
sports technology application with digital coaching features into use, whiutt ifhe

most typical of target groups, though a highly important one. However, all interviewees
had interest towards the solution, and thus, the implementation was based on own interest.
We also followed previous guidelines (McCracken, 1988) in selediminterviewees.

We also believe that an adequate number of interviews were conducted, as we recognised
that their marginal benefit was notably reducgetond limitation concern the relatively

short usage period of one month, which reduces the abilitynake longterm
interpretations. However, from a physical point of view, a month is considered long
enough to be able to see changes in fithess level, especially among people with below
average fitness | evel (J¢grim2e et al ., 1985

Third limitation relatego the general limitations of qualitative interview. To overcome
these, we followed wekstablished guidelines for sestructured interviews in planning

and conducting the interviews (e.g., Braun & Clarke, 2006; Guest et al., 2006; Myers,
2013; Myers &Newman, 2007). This, we believe, enabled us to avoid the possible
problems and pitfalls and helped us to gain maximal benefit from using &santured
interview.As Guest et al. (2012) point out, the identified themes in the thematic analysis
are alwag based on the interpretations of the researchers. Therefore, we also applied
relevant guidelines in doing the analysis. As is typical to qualitative research, it is difficult
to make generalizations from the sample to a larger population (Myers, 2018pend
should be cautious if doing so.

Despite these limitations, the research offers some highly valuable first insights and a
good overview on the subject. The findings of the study also provide potential paths for
future research. Being one of the fisstidies to examine these kinds of digital coaching
solutions and their influence, it can serve as a starting point and a reference to future
studies. Future research would benefit if to be conducted with larger samples and longer
use periods. The targetogip could naturally also be other than physically inactive people,

as digital coaching has the potential to be beneficial for people with all levels of physical
activity and fitness as well as for people of different ages. Future studies could also
specifically focus to certain types of users who share similar goals, for example, regarding
a certain sport, certain competition, physical ability, weight loss, or other specific area.
We would also encourage researchers to conduct more research in regagitlto di
coaching and the different aspects of it, not just ftbelS perspective but from other
perspectives as well, for example, health and exercise science and psychology. Thus, we
make a call for crosdisciplinary research on digital coaching andrte#fiects on human
behaviour and wellbeing.
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Appendices

Appendix A: Themes of the 1st round interviews

1. Background 1.1 Demographics 1.2 Socioeconomic
characteristics

2. Physical activity 3. Previous experience | 4. Innovativeness,
background and personality variables
meaning of
wellbeing

5. Challenges and 6. Performance 7. Effort expectancy
needs with physical expectancy and and facilitating
activity personal goal setting conditions

8. Hedonic motivation 9. Habit 10. Physical activity and

exercise motivation
11. Social aspects

More detailed descriptions with key questions are available from the authors by request.

Appendix B: Themes of the 2nd round interviews

1. Meaning of wellbeing | 2. Use experiences 3. Social aspects

4. Challenges and 5. Performance 6. Effort experience
needs with physical experience and and facilitating
activity personal goal setting conditions

7. Hedonic motivation 8. Elements of the 9. Habit

solution and physical
activity motivation

10. Relative advantage 11. Adaptability 12. Price value

13. Physical activity and | 14. Other aspects
exercise motivation

More detailed descriptions with key questions are available from the authors by request.
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Appendix C: An example view of the Next Workout Recommendation Feature

&« Next Workout Recommendation

Today's advice

You have done your recommended amount of
exercise for today This will benefit your fitness!

VO2max Fitness Level

Good -

46.2ml/kg/min ™ potential ta reach in a month with
recommended workouts

Training Load

Low v
———————

sekRotn Low Optimal  High

Recovery Time Advisor

Short
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Advances of data collecting methods out
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perceive the pros and cons of marketers using their personal data for
customized marketing messages and product offers. A qualitative study was
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1 Introduction

Personalization is by no means a new idea or concept in the world of marketing.
Consumers arencreasinglyseeking customized solutions and businesses are trying to
meet these needs without compromising the economies of scale.

Advances in data collection methods allow companies to gadiseamount of norself

di scl osed i nformation about consumer s, t o
purchasing behaviour and to use the accumulated data for targeted marketing
communicationand customizing their offerPersonalized marketing enabled byada
management platforms is integral to consumers receiving relevant, timely, engaging, and
personalized messaging and advertisements that resonate with their unique needs and
preferences. Although personalization, customization, and exact targetingdsiaigor

by the consumers while saving time and money, such personalized services demanding
detailed customer information may cause privacy related problems. To avoid negative
attitudes and loss of goodwill, businesses must be sensitive to consumer expectat
associated with data collection and usage.

The aim of this research paper is to map the attitudes of Estonian consumers and study

the link between personalized marketing and perceived intrusiveness among Estonian
consumers. The authors will analy$eeg consumer sé attitude t owse
their willingness to disclose personal data and the perceived usefulness of personalized
marketing communication.

2 Literature Review
2.1 Personalization in Marketing

The aim of personalizationistogpel up customersdéd decision an
tailoring marketing messages and product offers. By definition, personalization is the

ability and skill to proactively tailor products and customer experience to the preferences

of individual consumers lsad on their personal information (Chellagp&in, 2005). As

Vesanen (2007,p409410) points out, Athe concept of
to cover a very fragmented set of ideas, a
Both consumer aeptance of personalization and the tools and techniques of
personalization are in constant flux as the technologies change at a rapid pace. Tactics

that worked well in their early phases may become counterproductive as customers get

fed up by certain typef communication.

Personalization seems to promise savings in time and money both for the seller and the
buyer but nevertheless there is a thin line between appropriate personalization and
perceived intrusiveness (TruoggSimmons, 2010). Personalizatioan both strengthen

or weaken the relationship customer has with a brand (Aguirre,&0416) and the
reactions to personalized messages can be either positive or negative (Whiz®eshl

Thus he question of personalization poses significantesiia challenges to marketers.
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Abstract The uniquephilosophy, diagnosis, and treatment methods of
Chinese Medicine (CM) suggest that Health Informatics developments in
this domain could benefit by adopting a more suitable synthesis,
specifically, incorporating Hegelian and Kantian inquiring systems fth t
support from Singerian, Lockean, and Leibnizian inquiring systems, and
key concepts of Knowledge Management.

Directed by qualitative methodology with Case Study and Design Science
methods, the specific CM inquiring system, a Patient Management System
(PMS) prototype, was constructed. It is anticipated that this experiment
provides suggestions and reference to Health Informatics implementations
in CM. This paper focuses on the design and building of the PMS.
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1 Introduction

Managinghospitalandclinicalinformationin the21stcenturyhasmovedawayfromusing
paperbased systems to incorporating Health Informatics (leh al, 2015b;
Wickramasinghe & Schaffer, 2010). Many system applications, solutions and research
projects have beedeveloped, and brought great benefits to the healthcare sector (Buntin
et al., 2011; Groves et al., 2016; Wager et al., 2017). For exaiipt#ronicHealth
Record (EHR) implementationsare widespreadand usedin many hospitals globally
(Alharthi et al., 2014; King et al., 2014; Nguyen et al., 2014).eifz. (2008) reported

that like the United Kingdom, nearly 90% of General Practitioners (GP) in Australia and
New Zealand use EHR (Jha et al., 2008). Hence, it is imp@rtant than ever that patient
medical information is kept ufp-date and made available for all healthcare workers and
providers. This understanding is also supported by the Chinese Medicine Board of
Australia (CMBA), who has stated that patient headttords are expected to be accurate,
legible, clear, and contain sufficient detail so that another practitiaméakeoverthe

careof thepatientif necessaryMoreoverthe Guidelinesof PatientHealth Records have

also stated that patient recordssnbe kept in accordance with the requirements of
Australian laws relating to health records information management (CMBA, 2016b).
Therefore, Chinese medicine (CM) patient records must support the HealthConnect
Personally Controlled EHR requirements gfuired (CMBA,2016b).

Besides EHR, clinical management systems such as Clinical Knowledge Management
(CKM) and Clinical Decision Support (CDS) are also utilised in hospitals and clinics
(Berner & La L aetalQ16;AnCthlg2015B\Vamtesetal., 2016;
Wageret al., 2017).This is becauseCKM and CDS, with compiled comprehensive
medical knowledge, can provide assistance to vaaspscts of decision making.
However, it has been shown that current Health Informatics developmedikd irave
limitations(Chanetal., 2015;Lin etal., 2016).Thereis alackof amoresuitablesynthesis
support dug¢o C M dusiquephilosophy,diagnosisandtreatmenimethods(Chanetal.,
2015;Lin etal., 2015b; Yangetal., 2009).BasedonC h u r ¢ hingainngSystemLin

etal. proposedhatthe CM Inquiring System suggests that CM Health Informatics are
more Hegelian and Kantian inquiring systems with support from Singerian, Lockean, and
Leibnizian inquiring systems, combining with key concepts afwledge Management
(KM) (Lin et al, 2015a; Linet al, 2015b).

2 Problem Definition

How can Information Systems/Informatiomechnology(IS/IT) be usedto supportthe

deliveryof CM? This research examined the potential of using IS/IT toolseghdiques

in CM clinics, therefore enhancing the del]
Inquiring Systems and KM concepts has led to the proposal of the CM Inquiring system.
Constructing the Patient Management System (PMS) became the vehiatdisorg

IS/IT and supporting the delivery of CM clinigadactices.
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3 Methodology andProcesses

This research adopted a qualitative methodology with Case Study and Design Science
methods. Through a typical Case Studydapth insights and understamgl of why

people do things the way they do can be captured (Harding, 2013; Yin, 2013). In the
current research, data were collected via various sources (including visiting case clinics
and from interviewees, participants, field notes, government and ipagjianal
documentations), which helped analysing and addressing the research question (Barratt
etal., 2011). Well known Case Study tools and techniques, such as interview, observation
and analysis of documents, were used in assisting data collectianalgsdis (Barratt et
al.,2011).Thisprovidedincreasedeliability of dataandastrongetevidencebasgBarratt
etal.,2011; Silverman2016).

In selecting the case clinics, this research used a range of selection criteria which included
clinic size,number of patients, number of clinic staff, types of medicine and usage,
diagnosis, treatments and dispensing patterns, clinical administration, and government
compliance and adherence to standards. Six clinics in Melbourne, Australia were chosen
for this study. Collected data were used for studying common themes and assisted in
forming the core and foundation of the PMS prototype, which was proposed to answer
the research question using a practical approach and providing a tangible solution.

The processof building this prototypewas guided by Design Scienceguidelinesand
principles(Hevner & Chatterjee, 2010). Design Science is regarded as an important and
legitimate IS research paradigm, and has its roots in the field of engineering and science
artefacts (Gregor & Hevner, 2013; Hevner & Chatterjee, 2010). Further, March & Smith
outlined four Design Science outputs, specifically constructs, models, methods, and
instantiations (March & Smith, 1995). The construction is related to a problem/splution
which typically involves problem awareness and specification as well as solution
proposal (Peffers et al., 2007; Vaishnavi & Kuechler, 2015; Wieringa, 2014). Models as
problem and solution statements express the relationships between constructioegrocess
such as problem awareness (this can include the research question, synthesis and/or
solution proposal) (Peffers et al., 2007; Vaishnavi & Kuechler, 2015). Methods are sets
of algorithms or guidelines used to direct the developmeitise proposedsoluion
(Peffersetal.,2007;Vaishnavi& Kuechler,2015).Instantiation is the operationalisation

of constructs, models, and methods (Vaishnavi & Kuechler, 2015). Following these
principles,VaishnaviandKuechler(2015)providea generaimodeldescribinga cycle of

process steps, as: 1) awareness of the problem (construction), an initial proposal depicting
the existence of a problem that needs to be solved; 2) suggestion and/or solution
statements (models and methods), a phviseetheformulatedproposaistestedf it can

be transferredinto a tentative design (Vaishnavi & Kuechler,2015); 3) development
(instantiation)prthebuildingproces®ftheartefact4) evaluation, wherencetheartefact

is developedit is evaluatedaccordinglyto the criteria; and 5) conclusion,where the
research final results are consolidated and summarised. These processes are repetitive in
the sense that each step can lead to refinement and improvement of prior steps through
the knowledge flows (Gregor & Hevner, %) Vaishnavi & Kuechler, 2015; Wieringa,
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efficiency. This saves time for the physicians and avoids having to write lengthy
descri pt i on slinessfandtdiagmosip. & is €asien fortker liealth workers and
the patient to understand their health problem. 4) Provide selection of methods, tools, and
techniques for diagnosis, hence supporting the CM Inquiring Sykr@M Health
Informaticsis more a Hegelianand Kantianinquiring system(Lin et al., 2015a). This
proposalsuggestghat duality (tacit and explicit, Yin and Yang) and multiplicity (on
perspectives, models and techniques, interpretations and explanations) are key
components.

In addition to the graphic/image tongue diagnosis, the PMS offers different devices and
input methods (keyboard and/or touch screen).

CM prescription and treatments commonly contain herbal medications (Kaptchuk, 2014;
Maciocia, 2015). In the PMS herbal meadi prescription and treatments design
(Appendix 51 PMS CM Prescription and Treatment), experienced CM physicians who
have mastered the medicine names can write/ithgthherbalmedicinename(in both
Englishand Chinese)in the prescriptionnotes(storedin the comments_table) without
assistance. Otherwise, a search of a specific CM herb nhame can be achieved via the search
option with a letter or key word as the parameter to search the CM medication table.
According to CMBAOGs (¢ tat dlleptescripgve CM medicine ¢ 0 mj|
names are recorded in English (CMBA, 2016b), with Chinese names (either RinYin
character) being optional atmbeaddedafterthe Englishname(CMBA, 2016a)Based
onthis,thePMSwasdesignegrimarily in English.Once the right herb is selected, then

it can be written into the prescription notes. It is also common that many herbs are listed
and put together as a compound in a sipgbscription.

The medicationtable in the PMS databasevas createdwith guidancefrom C MB A0 s

recommende€M medication list (CMBA, 2016a). The PDF list file was downloaded

from the official CMBA website, converted to a text file, and imported into the PMS
database.

The O6Medical Treatmentd | i nk o(peeMppendixhe 0P
5), where prescription and treatments can be entered directly via keydgmiardBoth

English (mandatory) and Chinese (optional) names can be used here. A physician can
search for a CM herNedidngd ectl duitbksibis gperstice &6 S e ¢
lower panel screefor medicinesearchA list of herb names will appear after a letter is
typed in the 6Searchd box an celectbdatheeiGo o bu
sideundertheé Ma t d&disideD e t dist taldedhed D e t lmk attreright side of

the table leads to the displaying of the herb details including: English Name, Scientific
Name, Pharmaceutical Name, Authorised PinYin Name, Simplified Chinese Characters,
SimplifiedCharacter Keystrokes, Traditional @hse Characters, and Chinese Species
Name. The patientds herbal pr esdickedpt i on i
To view a patientds prescription history,
l'ink, then select Ndhtesla¥VYiesiundRat ¢ h&. 0 Med
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Other Key PMS Modules

In addition to the Diagnosis, Prescription, and Treatment models, the PMS contains the
following extra modules.

f

New Patient Personal and Medical Information Management.In this
implementationapatient issncouragedtb answelif theyarea newpatientto the

clinic, anda new patientmustprovide theirpersonainformationand medical

historyto the clinic. In PMSthis canbe donewhile the patient is waiting for a
consultation via different devices throughhe ¢l i ni cés web add
information is important and required by both the clinics and CMBA standards,
therefore these fields (such as patient names;addieth, and gender) must be

filled before thevebpages processed-eresecuritychecksareperformedatthe
webpageandwebserver, if any required fields are not filled, the patient is asked

to reenter the missing fields. A new patiestlsoaskedto providemedical
historyinformation,by proceedingo the nextwebpage (reasowebpage)and

filing in all additional required fields. The sametype of security check is

performed on required fields for medical history before all the input data are
added/written into the PMS database. The patient and patient_history tables then
storethenewpate nt 6 s per s dist@l. and medi cal

Updating Existing Patient Personal Information. Existing patient information is

stored and managed by the PMS database. At the times when this information

must be updated/changed due to various reasons (such as chaigm®

number or address), a patient can do this update via devices accessing the clinic
web address. By giving the correct pati
dateof-bi rt h, existing patientbds ifrohor mati o
the PMSdatabaseOn thedetailswebpageupdateinks to eachspecificpatient

information (such as update mobile phone number) can be selected, then
new/changed information is updated into the PMS database patient table. This
process can also be done by diaical physician and administrator on behalf

of the patient, so this feature provides additional efficiency and flexibility to the

system.

Clinic patients and physicians online list. A link is provided to display the list of

all patients and/or physiciarn the PMS database. This function is available for

both the clinic administrator and physician.

A physician can update their own personal details. The logic behind this activity

is identical to the patientbés personal
difference is that changed information is updated to diffeedoies.

Adding a patient link is available for both the administrator and/or physician.

This is because at times, new patients may not be able to add themselves to the
clinic system for varios reasons, such as a disability and/or difficulty in reading

and writing. This function/activity is
personal and medical histarnformation.

Clinic administrators are not permitted to perform diagnosis, prescripgiiah,

treatments; thereforéheydo notsee/acceghesdinks andmenuoptionsin the
PMS.Theycan,however, add a new physician/doctor into the Rid&base.
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4.4 PMS Evaluation

The PMS was carefully designed to meet all the requirements cafteprehensive
analysis of the research domain, scope, and proposed theory. Using different analytical
tools and methods, the final designs of the PMS were very thorough, clear, modular, and
instructional. Hence, they were easier to build. Despite thi2¥h® went through the
Design Science evaluation cycle as explained below.

At thedesignstagethe6 D i a gmodutedk severahttemptsandtheconclusionvas
thatit needed to be broken into further ssdgments to fully embrace all necessary
comporents. This analysis resulted in the modular workflows as shown in RBgure

It was decided that a generic tongue image would be useful for documenting tongue
diagnosis. During development, it was realised that taking a portion of the tongue image
as a smiger sample to work on would be much easier and quicker to implement all the
identified functions and features. As from the system performance point of view, the
tongue image is a canvas on the webpage, once a portion of a tongue diagnosis is working
as dsired without any problem, then the concept and technique can be extended and
applied to all areas of a tongue. However, targeting and working on a smaller tongue
image reduces PMS database capacity, especially tables (such as tongue_diagnosis,
drag_drop_nifo). This in return promotes faster process time at the run time, reduce
coding complexity, and downgrade systemors.As a proof-of-conceptjt wasdecided
tousetherighttip of atonguamagefor thetongue diagnosis module in the PMS prototype.

Initial developmentvas madeon a local computerwith the agreeddevelopmentools.

After manytests (for each individual module and all combinations), the developed PMS
was ready to be released to the resednait participantandotherresearcher®r further
testing. This meantthat the PMS hadto be hosted on a remote web server where all
participants could gain access. For this reason, a webhost sefsgeurchased.
Following the sameformat, all PMS files, modules,and structurewere recreated and
transferred to the new web servittj://catherinehanlin.net/pms/index.phpuring this
process, various configuration problems and incompatibilities occurred. For example,
database location,oonections, and queries were modified with the new web server
details and rules. After a number of further testing and development, all problems were
rectified, and the prototype were tested again. Furthermore, the researcher created a
unique account withser names and password for each participant. Operation instructions
and a user menu were sent to allpheticipants.

After several weeks of participant testing, feedback was received and gathered. Most of
the comments and suggestions were very posifiee example, all participants agreed

that the design of using reéiime,flexible multi-deviceonenteringp a t i pemonakrsd
medicalhistorywasvery good,asit saved clinic physicians and/or administrators time.
The builtin security control (wh user login requirements) on PMS was well designed
and developed. All participants liked the graphic tongue diagnose module and suggested
that it can be used as an excellent resource in teaching trainee CM practitioners.


http://catherinehanlin.net/pms/index.php
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The participantssuggestedhat testing was hamperedby just following the written
instructions.On that basis, three YouTube videos for assistance to new users were
developed:
1. New patient module (to enter a new patient personal and medical history on
PMS):https://www.youtube.com/watch?v=kbzwGOQx3uA
2. Existing patient checking and updating personal information (this can be done
by the patient themselves after user name andaddith verificationand
confirmation):https://www.youtube.com/watch?v=tdWrZ8awq8lI.
These two modules above can be operated via any deviegsile, tablet,
laptop, and desktop.
3. The tongue diagnosis module:
https://www.youtube.com/watch?v=4GTDDAOJfmM

5 Conclusions and Future Development

This paper has presented the rational for embracing a CM inquiring system grounded in
the incorporation of Hegelh and Kantian as well as support from Singerian, Lockean
and Leibnizian perspectives. To illustrate, the presented PMS prototype was designed
drawing from a Design Science methodology. The PMS prototype is an endeavour created
by following the proposed CM nqui ri ng System theory which
Inquiring System concept to the CM clinical system domain. The PMS was built to
incorporate and accommodate multiple methods, tools, technologies, viewpoints and
interpretations, knowledge and language lijgaand contributions to the research
domain.As aninitial step,the PMS hasits limitations and canbe further developedas
suggestetbelow.

1 The limitation of typical Australian CM case clinics can be extended by studying
more case clinics nationallynd internationally to accommodate new
requirements angpdates.

1 Thisresearchs limited to the developmenbf a patientmanagemensolution,
with other areas such as Acupuncture Information Management, Finance
management, Material/medicine Order dafidnagement to be considered in
future iterations.

1 The PMS can be further refined with a more sophisticated visual/graphical
interface, and security configurations which are tailored to individual healthcare
institutes.

This research has many contributidnstheory with the development of the inquiring
system and practice with the potential of the PMS to digitally transform practice patterns
and workflows in the context of Chinese medicine clinics. Future developments will
include more specific tailoringfahe solutionto particularc | i meéedsasavell as
expandinghefunctionalityof thevariousaspectsvithin the solution. In closing, we note

that the paper highlights an opportunity for digital transformation in what has been
historically a very traiional domain grounded in ancigmiactices.


https://www.youtube.com/watch?v=kbzwGOQx3uA
https://www.youtube.com/watch?v=tdWrZ8awq8IT
https://www.youtube.com/watch?v=4GTDDA0JfmM
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Appendlx 1: Entity Relational Diagram of PMS Eabase Tables and Relationships
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Appendix 2: PMS Website Map
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At the first (index) webpage, an existing patient can view and update his/her personal
details with correcfirst andlast Namesand dateof-birth. If the patientis new, these
personabetailsaswell ast h e
6reasond pages.
the PMS system to access fuoos/features that are have restricted access. An
administrator can add a new physician into the PMS database as well as deleting a
physician who no longer works at the clinic, these two functions are restricted to
administrators who have the correct lodetails. Like physicians, the administrators can

also search a patient and/or physician, see the list of patients and/or physicians, view and
update their details. An administratoannot perform diagnosis, prescription, and
treatmentThesecorePMSfunctionsbelong to physicians only, where tongue diagnosis
with graphical
prescription details are recorded into the PMS databbfes.
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Appendix 3: Symbok Used in the Activity Diagras

Symbols Description
. Solid circle represents the start.
@ Bull’s eye indicates the endpoint.

Solid line with a solid arrowhead is a symbol for a transition.

| ol

Round-corner rectangle represents an activity.

A diamond indicates a selection or decision.

Solid bold lines show the separate transitions/activities into concurrent paths (first solid bold line
indicates the beginning of the split; the second solid bold line signifies the merge).

=== =%| Transition occurs from an activity is presented by a broken line with solid arrowhead.

A broken line with empty arrowhead represents transitions outside of activities.

An empty small diamond with links indicates instances of the same object.

A sharp corner rectangle indicates hardware such as electronic devices.

A rectangle with left top round corner and snipped right top comer represents a webpage.

A sharp corner rectangle with two mini sharp corner rectangles at left indicates a server.

A sharp corner rectangle with two separation lines represents a database table/ entity. Table name
is written at the top, table columns/attribute names are listed next, and the activities/functions are
stated at the bottom separation.

A cylinder represents a database.

O D0
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Appendix 4: PMS Tongue Diagnosis.

Tongue observation is an important part of CM diagnosis. CM physicians often indicate
the colours of the tongue body and tongue coating, for example, tongue body: red, pale,
purple; tongue coating: thin ¢hick, dry or moisture,or simply no coating.Hence,the

PMS providesthe option of enteringtongue diagnosis note, where these notes can then
be reviewed through the 6Tongue Historyd
list of symbols was used togsiify different conditions. It is important fmoint outthat
theseconditionscanappearat multiple tongueareage.qg. left, right, centre),sothatone

symbol can be used (drag and place) multiphes.

Symbol Significance

Indicate red dots onttirgue
Indicate purple dots on the tongue

| Indicate the cracks on the tongue
~~ Indicate teeth marks at the sides of the tongue
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Appendix 5: PMS Prescription and Treatment
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together, there is potential for socias@pport, as aaddition to individual
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their timeconstrained schedules, 81 user inputs were generated in the first
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support addition to the existing eTools and personal coaching which have
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1 Introduction

In academic thinking, like théHAPA (Health Action Proces#\pproach) model
(Schwarzer 2008, Lippke 200@/iedeman 201jland ichange model (De Vries 1998)

as well as in the design of eHealth solutions (Simons 2010), the initial focus often tended
to be largely aimed at the functional levélor example, three higla behaviour
improvement phases that are often mentioned in this line of thinking are: firstly raising
health awareness, secondly developing intentions and making plans, plus thirdly
implementing health behaviours (including coping, experimenting, impgovi
sustaining). Thus, health behaviour improvement appear to revolve around setting goals
and achieving them.

However, in working with type 2 Diabetes Mellitus (DM2atientgroups over the past
years, we observed multiple user needs and behaviours regarding affective social group
support. For example, in the short term of making the first twelve weeks of healthy
lifestyle improvements, patients saw each other three timesgedrfor physical training,

but they also used that time for sharing experiences, exchanging ideas, showing how well
they were doing (or not), celebrating successes and making fun of each other (Simons
2016). And in the longer run (50 weeks), even thotlnghcollective training was over,

the group spontaneously organized to continue seeing each other once every month
(Simons 2017). This triggered us to think how we could provide a more continuous,
omnipresent support on the emoticraaid group level?

However, regarding technology use, several patient groups tend to be relatively ICT
illiterate and/or even have an I&WVersion. Still, smartphones are ubiquitous now in the
Netherlands, as are messaging and the sharing of photos and videos. Wnads/Aop
group was chosen as support téml an explorative pilot studypeng low-tech, low
threshold and omnipreserih order to test robustness across user groups, this study
focusses on preliminary results from a healthy lifestyle group of young profaission

TheWhatsApp grougs offered as a voluntary addition to an existing eSupported Health
Coach Program, comprising of a personal coach plus multiple eHealth tools described
elsewhere (Simons 2010b, 2014, 2016). Theepisting eSupport has a ratlienctional

focus aimed at diagnosis (health behaviours, levels of physical and mental health), health
awareness anditeracy, experimenting with new health behaviours, plus fitting them to
personal preferences and agendas. Also, the focus is largelyindittidual and his/her
family. The question in this explorative pilot study is whetheittatsApp groupffers
emotional and group level support.

A special challenge is the degree of participation; in other social media over 90% of users
only consure, but do not participate in the sense of providing responses or inputs
(Nonnecke 1999).
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Research Question:

- Does theWhatsApp grouphave added value by harnessing social motivators (like
connecting with each other, sharing experiences or showinghgstyand affective
motivators (like pride, having fun, encouragement or compliments)

2 Theory

As explained in the introduction, we focus on in this paper orsdb&@l and affective
support that the WhatsApp group may &dlthe functional health suppg existing in the
eSupported health program. While using a persuasive technology approach (Fogg 2002,
2009, Hamari 2014) to stimulate healthy behaviours, there were three types of service
design goals present in this pilot study, which we describe betmalso Table 1.

First, the overall purpose of the eSupported health program is promoting long term (> 12
months) healthy patterns. Thus the focus in not on short term dieting or exercise activities,

but on developing a health identity (including health perceptions anitshathich

supports long term health behaviours (see also Simons 2015 for a more detailed
explanation of the health competencies t he
health). One of those long term fundaments is developing a positive sitity

(including selfnorms, health literacy anbieliefs). One type of digital behaviour that can

often be seen in social media like in Strava or Runkeeper Apps (Simons 2013, 2014), as

we l | as Facebook, What sApp or Y esu u baen d( K
encouraging/supporting each other in that behaviour. In social media the underlying
motive for posting coFSttraitbuwst iSocenesk iinsg 6o f(tPearr
2017), but it is also similar to healtblated feeling good about yours@fuhrman 2005),

becoming a better pers@affenbarger 199&)nd developing friendship and prigieeiss

2004) The next type of health i dentartown behav
versionof a health persond. In the first e xp
important to explore which health behaviours fit your personal preferences, as well as
your sociad and agend@ ont ext s ( Si mons 2017HWdandhow n t hi
heal th behaviours work for med phase, see
examples with others.

Second, the WhatsApp group pilot had the service design goal of fostering peer coaching

via advocacy for three domains of health behargohealthy diet, physical activity and

mental energy, see Table 1. These are also the health domains the focus of the eSupported
health program. A mechanism making this peer coaching goal especially interesting for

us, is something we observed inpresiougr oups ( Si mons 201-6, 201
survivoré roles in resilience |iterature (|
levels of competence are distinguished, with thus two possibilities to step up. First, people

can move from lw levels of [health] competenceandself f i cacy (on occas

victmd to the effects of ineffective behavic
& u r v iwkecer cOmpetence and coping levels are quite adequate. But the most
interestngg p i s when previ ous uGdwiiovtoirm6 (Beowd me

teaching others how to grow. In this process they use their own victim pitfalls/experiences
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as assets to better understand, empathize and coach others. When certain people in a
healthgroupb e c o me -s@s wp & 0 r s éwint ihfurtber stiraulatas their awn

health identity and it provides additional support and inspiration for the other groups
members. Conceptually, supgiurvivors can be seen as a strong form of advocates, rol
models, or peer coaches (Prochaska 1997, Southwick 2013, Thom 2013).

Table 1: Service Design Goals of WhatsApp Group, Added to eSupported Health Program

2. Peer

1. Health Identity/Literacy Coaching/Advocacy

3. Social Support Motives

A. Showing my best and A. Asking/giving practical
celebrating progress. A. Healthy diet. support.

B. Learning to understand | B. Physical activity. B. Asking/giving affective
how health behaviours C. Mental energy. support.

work for me. C. Fun and humour.

The third degin goal of the pilot is to support social interaction motives and use them to
stimulate a healthy lifestyle. When looking at the uswetives from the Uses and
Gratifications Theory (UGT) of social media research (McQuail 2010, Khan 2017), the
O0SetatisSeeki ngdé motive was already addressed

Next, there are two rather functional UGT
information.d I n the context of a health i
giving pract c a | i nformati on, see motive 3A in T
interactiond motive, in this context of hea
affective support and feedback, see moti ve
motive,s ee 3C O6Fun and humour o6 inputs |isted i

In the next section we explain how we use the design research approach in this pilot study.
3 Methods, Study Design, Intervention

In this section we discuss our design research approaclexgharative pilot study.
Regarding our design research approach, we follow the design cykleisbinavi &
Kuechler (2004) from problem awareness and solution suggestion to development,
evaluation and conclusion.

At the end of January 2018, a group of 15 employees from academia started with an
eSupportechealthy lifestyleprogram On their sart day, 11 of them volunteered to
participate in th&VhatsApp group support pilot, after reading the pilot study information
and signing consent forms. They were a highly international group of scientists (China,
Italy, Latin America, Netherlands, Sou#tirica, Ukraine, Greece, Iran, India) from
different disciplines at the Delft University of Technology: Postdocs, tenure trackers,
assistant professors and the majority were PhD candidates. A first important characteristic
of this group is that they are yeime-constrained. They experience a high work load (as
confirmed with intake surveys) and only want to spend time on (healbther) activities

if they are deemed useful for their performance as professionals. Secondly, the majority
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of them are youngrofessionals, in their first or second job, and relatively unexperienced

in managing workife balance or ensuring healthy choices. It is not uncommon in this
group to observe unhealthy belief/ behavio
> | will skip my breaks> | lack energy> | need more sugar. & Or
exercise, or socializing, for the sake of working longer hours. Or other unhealthy
6corporate athleted (Loehr 2001) patterns
Health score (RANDSF8, Ware 1998) below the overall Dutch average (for all age
groups combined), even though their average age was below 35 years old. Thus a 20%
Mental Health score below average would have been more appropriate instead of 80%.
During the pilot of nine weeks, all WhatsApp user inputs are anonymized, counted and
clustered based on their contributions to the design goals. Two of the authors conducted
the clustering independently and then discussed results in order to reach usanimou
scores. Besides the user inputs analysis, subjective user evaluations are collected. We
asked them to evaluate WhatsApp group contributions to the design gpalst(hikert

scale, plus explanations, extracted during telephone interviews). This @apes on the
preliminary results in February, based on the first two weeks of the pilot.

Our research method follows three steps:
Formulatepossible social and affective WhatsApp user contribution motivesutiahe
designgoals of the WhatsApp pilofthis step follows solution suggestions in the
abduction step of Vaishnavi and Kuechler; this study does not test the underlying
assumptions, but takes them as a stepping
60 eval uat Adilingdthe SVhadsppp :group support pilot to existing eSupported

health program, plus evaluatioguantitatively based on numbers of user inputs per

design goal, plus qualitatively, based on user feedfmeduction step of Vaishnavi and
Kuechler:sectiod ) . ¢ ) As O6swnalddsigndessons ére dsatvrg for practice

as well as theory, seection5.
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Figure 1: Design Cycle Knowledge via Design Iterations and Evaluations (Vaishnavi 2004)

The WhatsApp group is an addon to anexisting eSupportedhealth program

TheWhatsApp group support pilot is an add to an existingSupportediealthprogram,
which combines coach sessions with electronic dashboarding amdeselfjement, plus
electronic health tips and a digital health quiz gakey functionalities are (Simons
2010 2014 2015:

1 A personal online health dashboard with graphs ofessgtowards adherence
targets on the various health behaviours;

1 Automated feedback on lifestyle aspects where positive scores have been
achieved (nutrition, physical activity, stress management or an overall score);

1 (Tele)coaching by a health coach, getieig online coach reports on progress
towards adherence targets in the personal dashboard;

1 Options to ask questions to the coach: via messaging within the dashboard or via
email;

1 Online schedule indicating upcoming events: group sessions, individual coach
sessions (when and where), physical measurements, surveys;

1 A micro-learning Health Quiz accessible via smartphone, mail and/or web;

1 Reading materials in the mail;
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Weekly tips via email on health, motivation and senagement;
Besides individual coachingroup sessions are also used in order to stimulate
group support, mutual inspiration and encouragement, plus peer education.

E

4 Results

In this section we discuss the preliminary results of the first two weeks of the pilot in Feb
2018. Besides the Wha{pp group activity, participant activities in the rest of the
eSupported health program were: a full day workshop at the start, intake interview and
questionnaire, using the Health Quiz and other eTools, and an individual health coach
session in the firstveek after the start workshop. These participant activities were
conducted alongside their busy jobs.

WhatsApp group inputs
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Figure 2: WhatsApp user & coach inputs in weeks 1 and 2, on the service design goals.

With this group of n=11 participants, 81 inputs in total were collected in the first two
weeks, of which 15 coach inputs (who were part of the WhatsApp group to help the group
along) and 66 participant inputs, see Figure 2. Some inputs qualified for maorerie

goal, hence the sum of scores are higher
celebratingd, of the first design goal (
relatively many (n=23) inputs. Regarding the second design goal (peer gpacitin
advocacy), the first two clusters (O6Heal't
and n=16 inputs respectively, whereas &éMei
in comparison with their mental energy challenges (see section 3) acttwdniaddress
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in the discussion section. The third design goal of social support received respectively:
n=21 practical support inputs, n=27 affective support inputs, plus n=5 fun inputs. This
suggests a tentative Oyesd oasnof thehresearshoci al
question.

Figure 3 displays the distribution of inputs across participants. As often with social media
inputs, the distribution is highly skewed (Nonnecke 1999) with one participant generating
n=29 inputs and three participants irtng less than two. These three participants were
the only Chinese participants in the group, see also the Discussion section.

Number of inputs per participant

N W W
o O O

Nr. of inputs
=N
(N e]

[
o

29
12
9 9
6 5
3 3 2 2
I | | 11 L
H B = .
Part. CoachPart. Part. Part. Part. CoachPart. Part. Part. Part. Part. Part.

1 1 2 3 4 5 2 6 7 8 9 10 11
Participant

o o

Figure 3: WhatsApp input distribution across participants.

The final study results stem from the user evaluations, see also Table 2. The first design
goal of developing a health identity is least recognized: in their opinion this is already
covered (possibly due to the start workshop and eSupported coaching,hahithat

focus at its core?) The second goal of developing peer coaching by having participants
share their examples, is recognized to some extent. However, question 4 on happiness
with the degree of peer support received, illustrates the uneven rolegatsl the two
mostcontributing participants are the ones least satisfied with the degree of peer support
they received. The third design goal regarding advice and encouragement from the group,
was highly recognized. As well as the overall added vdltleedNhatsApp group on top

of the other eSupport tools, see evaluation question 5. On the ongvhatsAppas a
mediumis ignored less than mails, Apps or Internet dashbd®md on the other hand,

the WhatsApp group suppodives more continuous encogement, plus visual
inspiration.It is perceived as ore operandless hierarchical
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Table 2: User evaluations (5nt Likert: strongly disagree (1) - strongly agree (5) >4 = Bold

Average
User evaluation questions, plus explanations (n=7) B=
neutral)
1. 6Helped me develop my health i 3.3
- Two disagree, because already developing health identity.
- Three agree, because of continuous reminders it provides.
2. 6Hel ped me by sharing our exam 3.9
- Mostly agree, due to inspiration from the diversity of inputs. The photos
help.

3. O6Helped me with group advice p 4.4
- (Strongly) agree, due to constant reminders, awareness,

encouragements.
4. o6l am glad with the peer suppo 3.7
- Two disagree, the two advocates givingmo st i nput s: 01

gettingb6.
- Others agree.

5. 6The What sApp group adds value 4.7

-Agree: OReally different from th
continuous encouragement, plus visual inspiration. More open, less
hierarchical . o

-OWht sApp is ignored |l ess than mai
-6Potenti al could be used more: w

and some more coach contributions

5 Discussion;implications for Practice and Theory

Firstly, it is nice to conclude that this WhatsApp group pilot generated higher degrees of
participation than many other social media settings (often moredamg@ | e and Of e
more anonymous like on Youtube) with their 90% passive viewers (Nonnegfe3i9n

2014, Khan 2017). Thispos si bly due to the relatively
attributes of WhatsAppas reported back by our participants. The three Chinese
participants did not contribute much, as also explained regarding Figure [8aWed

that WhatsApp is not available in China, thus it is not a usual (much less an omnipresent)
communication channel for them, even when living abroad.

Secondly, combining the quantitative and subjective results from the previous section, we
tentatively summarize in Table 3 the WhatsApp group contributions to the three service
design goals of the pilot. And given our research question regarding possible affective
contributions (in addition to the more utilitarian eSupported coaching), we made this
distinction explicit in columns 2 and 3.
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For the first design goal of promoting health identity and literacy we found an interesting
paradox: even though 1A, 6Showing my best &
pilot participants did not perceive cte@ontributions to developing their health identity.

Given their own explanations (see previous section), we conclude that the perceived

added value on top of the eSupported coaching was limited for this goal. Maybe the
6showi ng my b e s pniributetopdevelapingdadeakthaderndity?yPlus; we

cannot conclude at this point what the subconscious effects are of the positive behaviour
reinforcements from these n=23 0Ocelebratior
is an affective form of grap support, but maybe hardly contributing for its service design

goal.

For the second service design goal of supporting peer coaching and advocacy, we found

that most remarks on healthy diet (2A) and physical activity (2B) had a practical/utility
focus. $ i | | some of the inputs were more affec
in column 2. Unfortunately, regarding 2A and 2Bere is uneven reciprocity: the two
mostcontributing participants are the ones least satisfied with the degree of peer support

they received: they gave more than they got. The other group members were more
satisfied with the peer coaching they receiWédally, no mental energy (2C) inputs were
shared. This is likely due to at dfeers@ t wo
topics. And secondly, mental energy becomes a more prominent topic in the second

month, so the results from those weeks will be interesting to see.

With regard to the third design goal of social support and interactions, both the practical

and the Hect support examples were amply present, as well as a few examples of
humorous inputs. This coincides well with the user evaluations of the attractiveness and

added value of the WhatsApp group support.

Table 3: Summary of WhatsApp group support for Sevice Design Goals (author

opinions)
Service Design Goals Support, Affective? Support, Utilitarian?
1. Health Identity/Literacy
A. Showing my best and celebrating progress. Yes?
B. Learning to understand how health No
behaviours work for me.
2. Peer Coaching/Advocacy
A. Healthy diet. (Some) Yes
B. Physical activity. (Some) Yes
C. Mental energy. No
3. Social Support Motives
A. Asking/giving practical support. Yes
B. Asking/giving affective support. Yes
C. Fun and humour. Yes, some
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Limitations of this study are the small scale (n=11), plus the preliminary nature of the
results (week 1 and 2). Usage and contribution patterns can be expected to evolve in the
weeks to follow, which we will be keep to analyse in the near future. Giveantall

scale, we are also not able to correct for cultural differences in the group. Also, theory
testing is out of the scope of this explorative study. Finally, the added value that
participants perceive, is an added value relative to the existing aBgpeealth
coaching, which makes usersd added value

A main lesson for practice may be that a WhatsApp group is &dsty lowtech, low
threshold way for peer group support, on top of more functional forms of cavadaing.

Still, even though the number of coach inputs are modest, it is vital that an expert coach
is present in the group, to a) ensure the quality of advice and discussions, b) catalyze
group interactions, c) ask certain users for help as health adsacdhe group, based on

their affinity, and d) ensure that help is always given to participants when they need it.

A lesson for theory might be that the motives we observed for participation were similar

to the motives from the Uses and Gratificatidreanework of social media research
(McQuail 2010, Khan 2017), buttheth e r el ati vely hi gh O6pres
attributes of WhatsAppplus the fact that a relatively small scale group setting is used,
creates higher degrees of participation anutrdaution than seen in most social media
settings. In terms of the three drivers from persuasive technology (Fogg 2009): firstly, the
WhatsApp group provides regular triggers that participants are unlikely to ignore.
Secondly, in terms of simplicity: isivery easy to contribute. Sometimes it is even more
difficult not to respond (being socially deviant) than to respond, given the social
reciprocity in the group. And thirdly, regarding motivators: most uses and gratifications
from social media are preser{social interaction, giving information, seeking
information, selstatus seeking and entertainment), as well as affective encouragements
and receiving practical suggestions even when not explicitly asking for or seeking
information.

Finally, regardingt he é@&éauuppernor d or advocat e rol es
promising, but more research is needed.
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Critical success factors in the design of suitable oncology
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Abstract Cancer, a chronic disease has become one of the primary causes
of death in advanced countries. The diagnosis, medication and treatment
for cancer is very expensive. Healthcare providers, especially tercan
care, need to automate and accelerate access to patient data and evidence
based decision making along with greater quality control and safety.
Oncology information systems (OIS) provide a simple solution for this.
This study compared 3 different leaglimternational oncology information
systems capable of delivering highlue, patient centred care to cancer
patients in the Australian context. This work analysed functionality,
usability and interoperability of these systems for the Australian headthcar
environment and their integration with existing systems and assets. Critical
success factors in the design of platforms to make them perform better from
clinicians6 and patients6 points of vice
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1 Introduction

Along with other chronic diseases, cancer has become one of the leading causes of death
("Cancer in Australia," 2017; Torre, Siegel, Ward, & Jemal, 2016; Yach, Hawkes, Gould,

& Hofman, 2004). By the age of 85, one in two Australians will be diagneikdancer

and 1 in 5 will die from cancer ("Twitter graphic cancer in Aust 2017,"). Males (around
54%) are more likely to suffer from cancer than females (around 46%). 1 in 3 males
whereas 1 in 4 females will be identified with cancer by the age of Gan€er in
Australia 2017," 2017). As shown in Table 1, it was estimated that in 2017 around
134,174 people will be identified as cancer sufferers and that the number of cancer cases
is expected to rise further to 150,000 till 2020. Cancer related treatarethtmedicines

are extremely expensive; in Australia, the health care system bears most of the burden
which is more than $4.5 billion (6.9%) ("Cancer in Australia," 2017). Typical, treatment
protocols of cancer patients involve surgery, radiation thesapiel chemotherapy
(Crawford, 2013). These procedures involve critical control over surgery, the amount of
radiation and cytotoxic doses for chemotherapy (Wickramasinghe, Haddad, Vaughan,
HanLin, & Moghimi, 2015).

Table 1: Estimated incidence of all caners combined, by sex, 201 Cancer in Australia

2017," 2017

Males Females Persons
Number of cases 72,169 62,005 134,174
Age-standardised rate 525.9 422.9 469.6
Per cent of all cancer| 53.8 46.2 100.0
cases
Risk to age 75 1in3 lin4 1lin3
Risk to age 85 lin2 lin2 lin2

In general, people living in Australia haadetter chance of survival thgeople living

in other parts of the world ("Cancer in Australia 2017," 2017; "Cancer in Australia in
breif 2017," 2018; "Twitter graphic cancer in Aust 2017,"). This is attributed to better
awareness and improved clinical care (Crawford, 2013). The ovedaittion in cancer
incidences, in Australia is primarily due to decreased number of cases in prostate cancer
in men ("Prostate cancer in Australia,” 2013). This decline in cancer trends could be
associated to increased awareness and prostate spedgeEnafRSA) testing in males
("Cancer in Australia in breif 2017," 2018).

2 Need for OIS (oncology information system)
Owing to new advancements in diagnostic and treatment therapies, today we are in a

better position to identify early and understand nfiglig diseases and their management,
resulting in longer and healthier life outcomes ("Cancer in Australia 2017," 2017). This
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era of knowledge and easy access to information thrigdhternet, print and electronic
media has made us more demandingvefgaspect of health and wellbeing (Duckett &
Willcox, 2015). It is a wekestablished fact that improved health literacy leads to better
health outcomes (Nutbeam, 2008). Overall, it has put an enormous burden over global
healthcare systems dueanageng population (Prince et al., 2015; Yach et al., 2004). In
such a challenging situation, even a small error in treatment, documentation or missing a
scheduled appointment can be fatal and can cost a huge amount to the healthcare system
(Berwick, 2003). Taope with these errors and get up to date information about patient
history, medication and treatmengdectronic health records and data systems have been
introduced in many advanced countries (Sulaiman & Wickramasinghe, 2014;
Wickramasinghe & Schaffe010). These electronic healthcare records (EHR) can help

in managing a single record instead of multiple records for same patenthus also
reducing multiple testing/treatment or medication (Duncan et al., 2010; Hillestad et al.,
2005).

Especially when it comes to treating of cancer patients, the need to avoid every possible
error becomes even more crucial duethte toxicity and cost of drugs and radiation
therapies (Evans, Ashbury, Hogue, Smith, & Pun, 2014; Fasola et al., 2008). Therefore,
the need to synchronize all treatments, provide instant access to updated records and
information onthe latest state of tumour/disease and informed decision making through
acancer registry becomes very crucial (Duncan et al., 2010). No two cancer padents ar
the same, even though there might be two persons having similar conditions and
symptoms of cancer, their treatment plan and recovery will vary depending upon a variety
of di fferent factors (Gtambuk, Gundov,
"Understanthg Cancer," 2018). Therefore, their treatment needs to be very personal and
entirely customised to help them recover better and faster ("No two breast cancer patients
are the same and treatment should be tailored ", 2018). Thus, arising a necessity for
incorporating a variety of treatment plans and multidisciplinary departments within or
across the hospitals into one single system (Crawford, 2013; Herre & Heller, 2004).

The utilization of an oncology information system (OIS) helps in integration ofti@dia
oncology, particle therapy and medical oncology patient data into a single database with
multi-user and multiple site access (Janssen et al., 2017). The OIS seamlessly connects to
any linear accelerator and treatment planning system. It also helpgsénaluation and
comparison of patients under treatment to existing data in cancer registingsartificial
intelligence (A.l) to speed up process and minimize err@revelopment of disease
specific clinical protocols are made easy by OIS andljitshie generating standard and
consistent care (Krayenbuehl, Norton, Studer, & Guckenberger, 2015). By utilizing OIS,
clinicians can monitor the amount of dose and review treatment images in one single
system to determine if they need to change the dgdémg(Cheng, Wu, Liu, & Kwong,
2011).
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3 Methodology

The objective of this exploratory qualitative study was to assess the critical aspects of
leading OIS when implemented into the Australian healthcare context. To do this, we
adopted a mixethethodology; first we compared 3 leading solutions that were developed
either in US or Europe. Comparisons were made by performing a hermeneutic analysis
on all publically available data. In addition, site vigjgiblic and private healthcare
sector)took place. We then conducted focus group discussion respectively with patients
and clinicians (in both the public and private sectors) to further ascertain their
perspectives of features they would like in such systems and how these might be
beneficial. Thenitial findings are presented below.

3.1 Comparison and discussion of different OIS:

Three different leading international oncology information systems were analysed.
Specifically, their main features as relevant and beneficial in the Australian baadth
system for cancer carearneexamined. The summary of the comparison is presented in
Table 2. After completing the comparison for these systems, a focus group discussion
with oncology clinicians & patients was conducted to further gain important tesigh

From Clinician and healthcare providerds p
providers (public hospitals and private) have had different systems of patient data
recording and maintaining. This makes it challenging for clinicians who mustwithrk
multiple systems. Different hospitals are now collaborating, or amalgamating to become
a big single healthcare provider through acquisitions. This then means that they need to
integrate their previously separate systems within and across the diffitesn This is
challenging however, due to the differences of existing infrastructure and their versions;
hence more often than not poor integration, disrupted work flow and different user
interfaces result. After discussions with oncology cliniciand managers at different
healthcare organisations, critical factors were identified to improve the overall
performance of OIS including:

1 Adherence to agreed international and Australian standards

1 Interoperability and leverage of existing assets and caipedil

1 Need to fit Australian/Victorian healthcare system e.g., VMOs (visiting medical
officers)
Inclusion of billing and concession through PBS and MBS systems
Need for real time data exploring, updating and communication of change in
plan
Special attentin to encryption, privacy and cyber security issues
Need for auto triggering and notification of change in plan for medication or
radiation
Need to distribute and calculate share for specialists and nurses
Licensing issues within and among different Healire providers
Transferring and accessing data within and from different sites

= = = =

=a =4 -
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Access for organizations not having OIS e.g., Medicare or other agencies
Consistency around treatments protocols, timelines and costing forecasting
Web based with login acss from anywhere

Value for money, the selected digital technology must be cost effective and
productive

1 OIS must be capable for keeping track of safety and quality control in
medication, treatment, scheduling of appointments.

E R

From patient, family membeessn d c ar e p sd viewditevastfaind ghatithe t
person who suffers the most is the cancer patient and family members. The patient and
family membersé needs and desires tend to
recovery phases and henthe patient experience is less than satisfactory. For many
clinicians, nurses and healthcare providers the patient is just another subject and one more
case study for different treatments. The patients were desirous of more empowerment and
access to infanation and data through psychological surveys, awareness / training, visual
treatment, booking/cancelling/ rescheduling their appointments. Further, having the
capacity to participate in patient reported outcomes andeqgfting pain and progress

of recovery on a daily and hourly basis was key for them to improve their patient
experience. Many patients also wanted the ability to log their medication e.g., missing
and ontime or ordering for repeats. To summarise, the key factors figstraélian patient

point of view:

Pain grading and registering

User friendly interface and ease of interpretation

Psychological, emotional and social support or stories

Up to date knowledge on new treatments and ongoing research

Training and visual experiences foeatments and therapies

Automatic concession and payments through PBS and MBS

Keeping privacy and confidentiality of patients, the data should be available
anonymously for research and matching with similar case studies, their
implications, complicationand recoveries.

E R ]
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Table 3: Comparison of different leading international oncology inforamtion systems (OIS)
in Australian context

System A System B System C
Multiple
therapies
(medical & A Yes A Yes A Yes
radiation
oncology)
A Billing & cancer registry A Claims and
Billin A Missedprocedure billing A Billing and billing data
9 advisories other thirdparty from
A Export billed items to HLY systems financial
compliant billing software systems
A Sophisticated
image
visualization &
distribution
A 3D viewers:
RTP, XVI, &
A Comprehensive review of o '
ompre i View G1A Present
clinical images integration complex
A Optimized imageguided 9 ! plex,
. adding and personalized
treatment techniques o ]
S synchronizing analytics on
A Review images remotely and ) I
) . tools, 2D image individual
send setip instructions to the . . .
. registration, patients
treatment machine .
Image . . o volume image based on
A Review dosimetric images fof - .
management . viewing clinical,
IMRT pre-treatment quality .
A External image molecular,
assurance ) }
; . registration and dher
A Compare images using .
. ® | A Stereoscopic & relevant data
automatic, manual or fiducial . . L
. . volume image in a clinically
markermatching algorithms . . .
. ) ) registration actionable
A Attach images, files or patien )
A Setup details, format
photographs to documents . S
immobilization
devices and
reference
images entered
into treatment
chart
Electronic patient Configure CARE
management allows | reports to contain
s Appointment scheduling, review users to achieve a personalized
Clinician led and . : ) .
. . images remotelycustomisablelata | paperlessfiimless analytic content
patient-centric . . . ) o
collection forms and questionnairg working and historical
environment; patient content
treatment setup formatted to your
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workflow instituti
management clinician
needs
Integration,

Information and
analytics

Painscoring to identify trends

Trend analysis

aggregation &
personalized
analytics on highly
complex,
disparate, multi
institutional data
sources

Adherence to
agreed standards
and
interoperability

& leveraging
existing assets
and capabilities

Automates patiendata transfer
with external hospital systems usir]
standard communication protocols|

Seamless
connectivity to
virtually any linear
accelerator &
treatment planning
system from any
vendor, providing
unmatched
integration, freedom
and flexbility

IT team, data and
network security
resulting in very
fast timeto-value.

PBS / MBS

Robust privacy,
security and data

Built-in EDI (electronic data
interchange) for
secureonlineclaim submissions
High Availability and Rapid
Recovery Protection (HARRP)

Eliminate errofprone
work through tight
integration that
enables the seamless

protection continuous data protection and transition of data

ensures minimal data loss and between tools

immediate recovery

Manual, barcode and
. . . biometric patient
Safety and Facilitates compliance witthe identificatti)Jn and Quality and safety
. Work Health and Safety (WHS) e . :

Quality verification options reporting.

Act

provide multilevel
safety checkpoints

Comparison of
cost,
complications,
toxicity and
practice

System C gives
comparison of
cost,
complications,
toxicity and even
between different
practicecentresor
clinics.
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4 Conclusion

This study is a first step in a longer research stream to identify key needs and critical
success factors for OISs. We conducted a comparison of 3 leading international OISs and
followed this up by focus group discussions with clinicians and pafieotispublic and

private healthcare sectorgspectively. Our initial findings have been summarized above.
Cancer is becoming a leading cause of death globally and has stretched healthcare budgets
due to expensive medicine and radiation therapies. Oncologymafion systems can

help in integrating patient history, imaging data, medication, radiation, recovery &
progress and change in plan from multiple users and multiple sites. Unfortunately, most
of the leading international OIS available are not designed caistomized for the
Australian context. Communication and interoperability among existing systems and
assets along with access to medical specialists and government agencies for up to date
data monitoring and subsidized treatments need to be includetiésto systems. From
patientés prospective, ease and access of
rescheduling and cancelling, learning regarding treatment protocols and pathways
available, survivor stories, peer and family support, pain gradirgi&tering and finally
medication missing or overdosing logging were main concerns. Inclusion of these key
factors into any oncology information systems will make such system more likely to gain
strong clinician and patient user satisfaction and theredwd®s a successful and superior
transformation of care in this context.
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AbstractDi gi t al well ness servicdgearf or t he 7
old age group) will be interventions in their daily routines and if/iwhen they
are accepted and adopted they will help keep the young elddvitter
shape for their senior years (75+). This will contribute to significant
reductions in the estimated costs for health and social care for the ageing
population. On an individual level, digital wellness services contribute to a
better quality of lifeif designed to fit the needs of the young elderly.
Platform tech nology for digital services offers possible tools for
intervention if the tools and services fit the requirements of the young
elderly. We summarize several of our studies as athgsis ad work out

a conceptual framework to facilitate the design and implementation of
digital wellness services.
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1 Introduction

The socioeconomic impact of ageing citizens is already high in most EU countries as their
proporton of the population is growing and there is growing political pressure to find
long- term strategies for the ageing population (UN (2014)). The strategic thinking
focuses more on handling the health and social care costs of ailing senior citizens than on
preventive programs to keep ageing citizens in better health all the way to advanced years.
It would make more sense to find out if some proactive, preventive program could help
reduce the annual cost icreases expected for the ageing population (UN4B01

Thelogic we workedout is quite simple:getthe youngelderly[the 60-75 yearsold age
group] to change their daily routines in ways, which will improve their probability to have
a healthy life into advanced age [described as 90+].

Thereare somebasicfactsto build on. The young elderly representsl8-23 % of the
population in most EU countries; this is a large segment, recent statistical estimates show
that it will be abou®7 million EU citizensby 2020(EC (2014)).In theNordic countries,
therewerecloseto 4 million citizens in the young elderly age group in 2016 (Nordic
(2017)).

Rough estimates (worked out from Statistics Finland (2016)) show that the annual
benchmark codor healthandsocialcarefor theageingpopulationcouldbearound320-

3508 tin theEU countriesWe canprobablyreducethis costby 10-15%if we getyoung
elderlyphysicallymore active. In afyear program with an enrolment of-28% of the

age group we could get about 20 million young elderly to stay heahigh will save
costsofatleast2 5 BU annually. St ay-fermgrognamaltiichhy sho
means that the effects move on to the senior [75 +] age group where the annual costs and

the potential savings are mudlgher.

A proactive program tbuild digital wellness services for the young elderly is interesting
for the digital services industry as the young elderly represent very large and growing
markets (given income levels and accumulated wealth).

Thefocusontheyoungelderlyis anewappoachfor digital servicesa marketfor which

there has been no interest to develop mobile value services (Bouwman et al (2014),
Carlsson and Waldg2012)).Thereis anothermoreimportantreason societyneedgo

havea strategyfor theyoungelderlydifferentfrom the healthandsocialcarestrategyfor

the senioragegroup.A majority of the youngelderlyarereasonabhhealthy,activeand
sociallyinteractiveanddonot require much intervention or support from the public health
and social care sy&ins. Consequently, the various programs for the ageing population
(EC(2014)) miss the young elderly and the possibilities to build proactive and preventive
programs.

We collected firshand knowledge and experience of the young elderly markatland
through the Data to Intelligence (D2I) SHOK program (Tekes 340/12) and we have
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continued work on the themes opened up in the program in several studies (Carlsson and
Walden (2016, 2017a, 2017hb)).

A first result we found was that wellness serviaes needed and usefuband wanted

for individualyoungelderly;a secondesultwasthatwellness serviceseedto bedigital

to make them accessible efficiently and eeSectively i the preferred way of
distribution is through smartphonestiird result emphasized the need for an ecosystem
of designers, developers, buildemgintainersanddistributorsof the digital serviceso
haveenougtresourcegavailable taservicel 00-200000userdfirstin Finland).Thisagain,

asa fourth result,requiresanindus try and university collaboration network. #th
result, is that there is potential for building a young elderly EU market, which may both
grow very fast and be velgrge.

The aim with digital wellness servicésas we could summarize-its to find methods

and tools to form and support interventions to introduce and sustain wellness routines.
These routines will improve the probability for better health in senior years and better
quality of life for an ageing population.

The rest of the gper follows this storyline. In section 2, we will work out approaches to
well- ness and some requirements on digital wellness services to contribute to and sustain
wellness. Irsection3, we summarizematerialfrom severalempiricalstudiesin orderto

get earlyverifi- cationof howtheproposedtorylinecouldwork. In sectior4, wework out

a conceptuaframe work to serveasa basisfor the designof digital wellnessservices.
Sections isasummarywith someconclusions.

2 Wellness and DigitalWellness Services for Youndglderly

TheWHO defineswellnessasii t ¢tompletemental physicalaswell associalwell-being

of a persoror groupsof personsn achievingthe bestsatisfyingor fulfilling life andnot

merelyt he absence of disease or anybefionrgnd afs
imprecise as it builds on anything from systematic action to random events. We decided
onwellnessas it fit ourrequirements$or thedesignof digital wellnessservices. Wellnes
getsmeaningsfrom dif- ferentangles(Adams(2003),Racheleet al (2013))in various
contextsandis anactiveresearch are@JCR (2013)).Forwork with youngelderlyuser
groups,we adopteda practicaldefinition: wellnessi to be in sufficientlygood shapeof
mindandbodyto be successfwbith all everyday requirements

The understanding of wellness follows insights we got from the young elderly
t h e ms dtlismieesto getfbld if you areingoodsh@pe or a mor e teeri ou:
get goodremaining years .

Our earlywork built on anad hocassumptionthatwellnessmostly comesfrom physical
activ- ity. Literaturestudiesshowthattherearemanymoreaspectdo wellness(Rachele
etal (2013), UCR(2013)).
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Physical wellnes$to be in goodshape) is easy to understand and to work out. Studies
show (Jonasson (2017), Wall ®n et al (2014))
sustaining a gooduality of life in senioryears.The youngelderly themselveseport
(CarlssorandWalden (201 that as they turned 60 they noticed that their bodies start to
impose functional limitations on them and realized that some active measures will be
required to improve on things. Karolinska
synthesis of seval studies of physical wellness routines over several years for 2500
elderly Swedes (the age group-8%), some interesting results. The findings are that

12% /14% female/male show no activity to improve tpéiysicalwellness.Thereare

69%/ 64%femde/male,who showregularphysicalwellness activityat low or medium

intensity (recommendationat least150 minutesat mediumintensity every week). The

remaining about 20% show regular physical wellness activity at medium or high intensity.

Only regulamphysical activity at high intensity will have lotigrm health effects.

For young elderly the questions amat exercises antiowto get health effects (and

some timesat what costind everwhy). There are good answers to thiby - research

shows thawork on physical wellness will have positive effects also on intellectual,
emotional and social wellness and will reduce the probability to get serious (often age
related) il |l nesseswhatWanahd@nhaecbsisahke arén2forl 4 ) ) .
digital wellness services.

Intellectual wellnessis more difficult, it is more demandingto work on building and
sustaining intellectual wellness. Among the young eldeviyhave registered concern

for deteriorating cognitive capability and capacity, foemory loss and for the onset of
Alzheimer disease. Work on physical wellness will reduce the probability for Alzheimer
(Jonasson (2017)) and serious game theory, methods and technology (Birkenbush and
Christ (2013)) will contribute to building and susiiaig cognitive capability. Digital
wellness services with serious games could contribute to cognitive capabilityand to
sustaining memorfunctions.

Socialwellnesombineswith bothphysicalandintellectualwellness Socialmediawith

many variationgHannaet al (2011) offer viable platformsfor connectingwith other
people.Physical exercise gets more effective in peer groups through challenges and
cooperation (Walden et al (2017@roupmembersanshareinsightandexperienceon
effective wellnessroutines,social media links to innovative and good exercises and
experience with health effects. Much in the same way, peer groups form around and with
serious games (Birkenbush and Christ (2013)). Yaldgrlywe workedwith in focus
groups(Sell etal (2017))describedhat someailments will prevent them from getting
active on physical wellness, which then will close them out of the corresponding peer
groups. Unless they find stimulation in intellectual wellness activities, which include
cultural progams of various kinds, and the peer groups in these activities, they will be
lonely. Loneliness is an oftereported malady in the ageing population (Walden et al
(2017)) and will have a negative impactamotional wellnesn the other hand, young
ekderly of our focus groups (bSrghlbnelwychoieel (20 1°
is not being lonely .



315T BLED ECONFERENCE DIGITAL TRANSFORMATION: MEETING THECHALLENGES | 253
JUNE 17 - 20,2018,BLED, SLOVENIA, CONFERENCEPROCEEDINGS
C. Carlsson & PWalden Digital Wellness Services: Key to Better &ity of Life for Young
Elderly

Emotional wellnesgs now the arena for studies with mindfulness tools, of which there
are morethan 200 apps for Android smartphonesgvan Emmeick et al (2018)).
Mindfulnessbased interventions induce improvements of positive affect and depression
(van Emmerick et al (2018)).

We have focused the development of digital wellness services on physical, intellectual,
social and emotional wellness aoial sustaining this support for the time needed to gain
and sustain positiieealtheffectsfor theyoungelderlyinto advancegeargtheagegroup

90+) (Carlsson and Wald€g{2017a)).

A first observation is that we are going to need and use digital wellness services for 15
20 years. In the digital service market, where applications typically need to be improved
and re launched every-62 months, this means dozens of generations of digitatesrv

A secondbbservation follows; an ecosystem of about 100 SMEs should develop, sustain
and innovate thgeneration®f digital serviceghe youngelderlywill adopt,payfor and

usefor 15-20years. Athird observation is that the young elderly is andading user
group; digital wellness sewices need to be intuitive, easy to use (probably voice
activated), user and context adaptive (probably omnivore), i.e. the services apply
advanced and innovative technologyfoAirth observation is that even witkasonable
success the digital wellness services will have- ldueds of thousands of users (even 1

1.5 million) in the Nordic countries only (the estimates upgraded in 2018). Distribution
of the services need to build on cloud service platforms. Thentedacesare(families

of) application®nsmartphonethatcollectdataandsupportvear ables. Software should

be advanced enough and adaptable to the users to fit the requirements adlgtering

Statisticsshowthatsmartphonearebecomingaffordablegenerapurposeénstrumentand

will be evenmoresoby theyear2020(the mobileconnectiorsubscriptiongremorethan
100%of the populationin mostEU countries;the proportionof smartphoness closing

on 70% in several EU countrieEricsson (2017)). Statistics Finland (2017) shows that
close to 80% of thege group 55-64 own and use smartphonesThus, countingon
smartphoneastheplatform isviable.

3 Early Empirical Findings

We havecarriedout a numberof empiricalstudieswith groupsof youngelderlyin order

toget first tests of the wellness conceptare working with and to find out if the visions

we have ondigital wellnessservicesmake senseWe will briefly summarizethe key
findingsfromthese studiesietailsin (CarlssorandCarlssor{2016),CarlssorandWalden
(2016,2017a2 01 7b) ). We <carried out a survey of
and collected 101 usable answeith a26.6%  responseate. Therewasafemalemajority
amongtherespondentsand most of them belonged to the young elderly group (a few
were seniors). A minority had only basic education (21%), the majority had second level
technical/commercial degrees. In the sample, about 75% were rédtilgdrétired as

some of them stated) b2%5% were working fullor parttime or with voluntary workif

order to stay active The most typical annual incomlesforetax were< 30 000U (about
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50% of the sample) puttheotherhalfreported30-50 000 G4, which i s on

of annual incora for Finnish retirees (Staistics Finland (2016)). These profiles are typical
and representative felerlythe jland group of

We found that 73% of the respondents used smartphones; we also found that 73% of the
re- spondents used mobile apps fiavigation, weather forecasting, Internet search, etc.
(which require smartphones).

We collected experience with and attitudes to mobile apps with a series of questiens (Ven
katesh et al. (2012)), in order to get some idea on how to build digital veelapsces.
The adoption of mobile apps scored high ongrdde Likert scale on several items; the
following items scored between [4.32] and [3.75] for 70 respondents and show elements,
we need to be aware of,
1 mobile apps are useful in my daily life; | Weontinue to use mobile apps;

mobile apps help me to carry out my tafdster;usingmobileappshelpsmeto

carry outimportanttasks;l canusemobile appswithout assistance; | have the

necessary knowledge to use mobile apps; it is easy for im&rtoto use mobile

apps; | can use the mobile apps | need with the phloaeel

The results gave us some insight to build on: (i) daily routines is a good choice for focus;
(i) wellness routines should be important part of daily routines; (iii) digilness
services shoulbeusablewithoutassistancg(iv) smartphonaisershavesufficientskills
tolearndigital services.

Thenwe moved on to get an understanding of what perceptions the young elderly have
of physicalandintellectualwellness.A numberof proposalsscoredhigh on a 6-grade
forcedscale (101 respondents); the following items scored between [4.9[3.84H
1 intellectuakhallengeareimportantfor mywellbeing;l getsufficientintellectual
stimulationfrom my everyday life; my pysical health has been good compared
to people around me; my resistance to illness is good; the amount of information
| have to process in my daily life is suitable for me (not too much, not too little);
I expect myphysicalhealthto remaingood;| expectmy physicalhealthto
deterioratewith increasingage.

The results show that young elderly have a good understanding of what forms wellness
(cf. Carlsson and Walden (2016, 2017a, 2017b) for details), which is encouraging for
work on the desigof digital wellnessservicesThereis alsounderstandingf interaction
betweerphysical and intellectualellness.

Thenwe testedthe ideathatrelationsbetweensociceconomiccharacteristicsattitudes
toward the use of mobile applications and percep@dnosit wellness could help identify
potential users (see details in Carlsson and Carlsson (2016), Carlsson and(204lagn

After discussion and feedback on the earlier papersealized that this proposal could
be tested with potential user groupbese could include early users of wellness services

Y
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(early moversin the Rogerstheory) who could trigger a growing demandfor digital
wellnessservices (Rogerd962)).Wewill give abrief summaryof the methodsve used
(CarlssorandCarlsson (2016), &lsson and Walden (2017 a,b) &stails).

Thestartingpointwasa factoranalysiswith 19 statementsn mobileapplicationsand11

state ments on wellness to find possible groupings. The results gave an indication for
possible sum variables (cf. Table 1, first column) which we tested for reliability by
calculating Cronbachés alpha coef érithei ent s
constructed sum variables (cf. Table 1, the names show the groupings we found, for
instancemobile_ apps_ positivis a grouping of respondents that are positive to the use

of mobileapps).

Table 1: Mann-Whitney U-test on sumvariables.

Mann-Whitney U-test, 0 = 0.05

Annual income before tax | Level of experience using
Age Gender Highest leve! of education Marital status Cument work status € mobile apps.
higher ina in working
vocational relation- | e alo
SUM VARIABLES 89y | To-yrs male female | —insfivte | school— |  single ship volunteer | refired 30000 | 30001- routine | advanced
Mobile_apps_positive
Meanrank | 3927 232 3143 3372 2738 36.00 3260 3245 43.97 80 3115 277 2300 21
Asymo. Sig (2 tailed) G-DD 062 0068 og77 GWZD 0725 0.036
Mobile_apps._experienced
Meanrank | 3540 237 U7 3331 2787 3814 3457 B74 .13 nn 2920 3780 2075 3642
Asymp. Sig (2-tailed) 0572 0787 Q‘W 087 0128 0067 0.003
Mobile_apps_social
Mean rank 469 3167 3079 3638 3135 3490 3536 3257 3258 3317 3500 3200 2784 334
Asymp. Sig (2 ailed) 0531 0236 0461 0575 0508 0524 0292
Mobile apps value 26.83
Meanrank | 3659 2875 3667 29.69 37.84 30581 75 B71 098 212 3726 27.18 3365
Asymp. Sig (2-tailed) 0.096 0120 Qﬂ!ﬂ_) 0425 0137 0075 0208
Physical_weliness_positive 57.27
Mean rank 4388 4579 40.00 4448 50.16 4841 4778 54.16 4547 4084 5445 4013 3345
Asymp. Sig (2-tailed) 0580 0.002 0308 0915 0.186 0015 0237
Intellectual_weliness_positive S
Meanrank | ag62 4245 4679 4716 2128 51.08 5292 374 6111 4263 28 5164 3775 M2
Asymp. Sig (2ailed) 0200 0947 0078 0115 0.008 015 0584
Mobile_app_users
Mean rank 3601 %29 3225 3174 26.38 3546 31863 3217 38.69 2856 2958 3330 18,5P _ 3493
Asymp. Sig (2-tailed) 0037 0912 0.055 0812 0.044 0416 0.001
Weliness_posiive
Meanrank | 4523 4209 5009 4265 4230 48.30 4565 45.64 51.93 4354 ) 5017 3984 3286
Asymp. Sig (2-tailed) 0266 0.180 0275 0861 0197 0104 0215
| N=63-95 N=63-95 N=63-95 N=63-95 N=63-95 N=63-95 N=63-95

WenextrunanonparametricMannWhitneyU-testto explorepossibladifferenceof the

sum variables between gender, age, the highest level of education, marital status, current
work sta tus, annual income and level of experience of using mobile applicatiensd
foval s0 in Tabldéerehces how significant

In summary: we found significant differences in the positive attitudes to using mobile
apps between the two age groups; the younger age group was more positive. The more
educated group was experiedcin using mobile apps. The more educated group was
socially active in usingnobile apps.The groupwith higherincomegavemorevalueto
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mobile apps.Maleswith higher income had a positive perception of (their) physical
wellness. The group with a moretize work status had a positive perception of their
intellectualwellness.

Now we havesomeinsightof howto introducedigital wellnessservicedor youngelderly.
We should start with young elderly, whee,
1 Active in full time/part time/volunteer wkir& advanced users of mobile apps &
< 70years
1 Experienced users of mobile apps & medecated
1 Maleswith goodphysicalhealth& income> 30k (peryear
1 More educated & find mobile apps good value forpitiee

This insight needs, of course, testing witbre groups of young elderly, but it is a starting

point. It alsomakessensd activepeoplewill beearlymovers(Rogerg1962))andmore

edu cated people younger than 70 are experienced users of smartphones and mobile apps.
Males, whoaremoreeducatd andhavegoodincome,find mobile appsgoodvaluefor
theprice(and would be willing to pay for digital wellnessrvices).

A survey of wellness literature (Walden et al (2017)) found yoainger agebetter
health higher educatiorand not livingalone is associated with higher likeliness to adopt
and use technologygmongthe elderly (the factorsin italics arethe sameasthosefound

with theMann Whitney). In addition, a positive and optimistic disposition gives a higher
likeliness to adopt teciology.

In (Walden et al (2017)) a market segmentation of the young elderly waskeioieans
clustering of t he il and d at asecurebedrinsecfree ed t wo
wellness. The young elderly in tlsecurecluster (i) were irgood health (i) have an
optimisticattitude to theifuture health (iii) find intellectual activitieSmportant, and (iv)

want to partake imtel- lectually demanding pastimeBhese features add to those found

with the MannWhitney and give a more complete viefvwhat factors to focus on for

intellectual wellness. Interestingly enough, the young elderly imdezurecluster were

() in worse healthithan people around them, (pessimistido theirfuture health (iii)

negativeto the importance dhtellectwal ac- tivities but (iv) willing to partakein them.

In semistructured interviews with 34 young elderly, (Sell et al (2017), more potentially
im- portant features were identified. There were attitudesvbitwill others think of me

- when thepossibilty to getactivein physicalwellnessexercisesvasdiscussedAnother
aspect what would | do theré showed that the social context of wellness activities is
new and somewhat problematic. Problems witbw to act in social situatiorisbrought

up aspcts we had not thougabout.

Separatelywe tested what would be a reasonable monthly cost for digital wellness
services; we found that 1 9moBiléapgds gdodwvaloent h  wo
for the pricg; thecoreissueis thevalueyoungelderlyfind with wellnessnterventionsn
theirdailyroutines. The series of studies shows that it is meaningful to work out programs
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for digital wellness services for young elderly. Given that, there are technology challenges
to build services that wibe effective wellness interventions in daily routines, that will

be meaningful and sustaiable,thatwill be costeffectiveandthatcanbetailored(over

time) for individual userrequire ments.

4 Conceptual Framework for Digital Wellness Servicesdr Young Elderly

Work on digital wellnessservicesstartedoff asanad hoc exerciseon activitiesthatwe
regarded aseededand wanted.We assumedhat we could developactivities for the
intendeduserswith wearables and smartphone platforms, activitiesvileatould design,
develop and implement agmpleandself-evidentconstructaandthatthe intendedusers
would rushto get, to start usingandwould be willing to payfor. Work with groupsof
youngelderly,bothin semistruc tured interviews and with a survey, quickly showed the
context and the task to be more eqiex.

Besidesthe technologyplatforms we will also needa conceptualframeworkfor key
constructs of the various types of digitalinessservices.

The concept ofvellnessis a fundamental starting point; we should be able to show if
paying users of digital wellness services are better dfflathan they were at after

having used the services. This is rather simple for indalgjlut more demanding if the
individual wants comparisons with peer, age, gender and health groups or against some
accepted standard for wellness. Wellness is (for instance) graded in (Belohlavek et al
(2017))poor, marginal, medium,acceptablegoodexcellent foragegendeandhealth;
maybealsofor activity, income, intellectual activity, socieconomic status and attitude

to life; factors that we found to have meaningful contributions to wellness.

We will use a standard approach and formublaness(W) with a 4tuple,
W=<P,I, SE> (1)

where P, |, S and E are numerical or linguistic sets (Belohlavek et al (2017)) that represent
physical, intellectual, social and emotional wellness. Physical wellness gets grades in
several different wayas wearables and smartphone apps try to support changes and
improvements through physical exercises; we have selected the following elements,

Wp = <Psteps Pstrencth Poroun PHr, PccaL, PsLeepPwisc > (2)

where,

Pstepscovers walking, running & variations; 10 000 stepsiaepmmended
PstrencTHCOVErS gym programs; varied targets; 60 min/progesommended
Psrourcovers exercise programs done in group; vaaegets

P1r covers heart rate; intensity; combines withttiree previouseasures
PxcaL covers burn of calories; combines with the four previoeasures
Psieepcovers duration, quality clleep

Pwmisc covers physical activities not planned as exercisedargening)

=4 -4 _-_a_-a_-4a_-42_-29
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Physical wellness, W will be an index that combines the six elements measured in
different dimensionsandregisterecbn wearablesand smartphonesye noticethatthere

is a datafusion problem(Wu and Crestani(2015)) aswe needmappingsbetweenthe
variousdimensionsAppsfor physical exercises typically allow a user to set some targets
and then report daily activity relative to target levels; there is typically no mapping the
activities and no connection to any optimal target for the individual.

There are more challengtsfollow and measure intellectual wellness, W
W, = <leames, lurt, Imusic> 3)

where,
1 lcames covers serious games, memory games, enasds,Sudoku
1 lurr covers literaturetheatre
1 Imusic covers concerts, opera, choirs, classic ensembled)jars

The extent and intensity of the intellectual activities will require some innovations on
how to register and measure them.

On the other hand, social wellnesss,\WWoes not offer that many challenges,
Ws = <Gam, Sva, Ssm, Sp2p Sassoc™> (4)

where,
1  Seam covers interactions with family, friends, colleagues, peers, hglnwps
1 Sva covers volunteer activities to hathers
1 Sswmcovers interactions through soaia¢dia
1 Sespare persofio-person projects, joirgctivities
1 Sassocare (active) membership issociations with interestiragtivities

Typically, Ws activitiesareregisteredand measuredn termsof frequencydurationand
intert sity for which it is possible to define target levels, objectivesgarads.

Finally, emotional wellness, W offers quite some challenges, as the substance is
personal,individual and difficult to follow with digital devices.Herewe havetried to
capturesomeele- ments,

WE = <Ewr, Eeapp> (5)

where,
1 Ewmr covers work with mindfulneg®ols
1 Eearpis a collection of emotional welleingapps

It appears possible to registeg@hd to measure the number and intensity of activities in
thetwo entities based on personal reporting; there is a large number of mindfulness apps
for smartphones and they ynaffer some measurement system, but there are challenges
to find measures for adequate representation of emotional wellness.
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The sets defined in (p) are numerical and linguistic, i.e. defined as fuzzy sets
(Belohlavek etl (2017)).We canwork out fusionfunctions(Wu andCrestan{2015))so
thatthe wellnesgneasures \W W,, Ws, and W are scalable as [0, 100] or as [0, 1], or as
percentages of sonigeal value vectorgV/e, Wi, Ws, andWe. The ideal values can first

be some researdbasedargets (oreven standards) but should become personalized and
individual over time as wellness is personal and individual. Thewr can introduce
context sensitive individual weight vectors that can be numerical or linguistic, to
determine personal wellness statunsa daily, weekly or monthlyase:

W:W17 FV@ 2TW|\& 3TW§/\£€ 4T\}\NE (6)

I n ( 6-pperatdr ean Ize additive or compensatory (Belohlavek et al (2017)) to allow

for il ower status on physical we lettuale s st
well nesso. Then a user can find daily or
quality of life as reported on the smartphone.

5 Summary and Conclusions

We attempteda synthesiof severalof our previousstudiescombinedwith supporting
literature to get an improved knowledge base for building and implementing digital
wellness services. Wauild onasimplelogic: gettheyoungelderlyto changeheirdaily
routinesn ways,which will improve their probability to have a healthy life igidvanced
age[90+].

We havearguedthatwellnesss aviable approacho achievethis changeby usingdigital

well- nessservicesasinterventionsn daily routines.We workedthis out with physical,
intellectual, sociahkndemotionalellnessconstructshatwe havefitted into aconceptual
framework. The framework is proposed to serve the development of numerical, digital
technology platforms, that combine fuzzy linguistic representations of wellness with
fuzzy logic operators to form digital wellness\sees.
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Abstract Smart city concept is a viable nominee to solve the dilemmas
urbanization creates globally. Bgneans of digital technologies like
Internetof-Things, artificial intelligence and data analytics cities aim to
optimize city performances like mobility, environment, security, health
care and social services. Furthermore, cities actively endorse usage of
digital technologies to foster digitalization and new business innovation to
nurture local economy and social wbe#ing. Smart city market is growing,

but simultaneously fragmented smart city markets and initiatives face
challenges with governance, ecdsys orchestration and continuity.
Transformation to smart city is a complex letegm process, which
requires collaboration with heterogeneous stakeholder groups and
capabilities to evaluate wide spectrum of new digital technologies and their
fitness to dierse city functions and processes. This sets high demands for
the smart city governance and management. A smart city conceptual model
(SCCM) presented in this paper aims to assist cities with this endeavor.
SCCM observes complex smart cities from orgaional and technical
perspectives providing practical instrument for smart city stakeholders to
lead city towards data and digital technology assisted smart city. SCCM
considers four primary dimensions, strategy, technology, governance and
stakeholders. Eh primary dimension is complemented with-slkments,
which all together form meaningful interrelations and provides
comprehensive and systematic approach for the smart city design,
development and implementation.
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1 Introduction

The snart city concept attractity governments, industries and academia globally. In the
area of EU alone, over 1300 smart city related proppsammitment and project exist
European cities invest on information and digital technologies to renewrpgnas,
buildings, public transportation and waste management systEmr@pgan innovation
partnership on smart cities and communitieBy) investing on modern smart city
technologies cities aim to enhance city security, optimize city processes aedofisag
scarce resources and improve data driven city governance. Cities aim also by means of
digital technologies to foster new knowledge creation and innovation and stimulate local
businesses and collaboratioBatcarne, Mechant & Schuurma&14; Batty eal., 2012;
Caragliu, Del Bo & Nijkamp, 2011; Gabrys, 2014; Li, Nucciarelli, Roden & Graham,
2016;Zanella et al., 2014.)

Even though smart city has been a trendy phenomenon and smart city markets are
growing it is worth bearing in mind that each cityshl focus on developing the smart

city from its own particular needs and perspectives cities areconstantly evolving

systems and vulnerable to external uncertaintlabdreen, 2013) smart city initiatives

should be considered as lotegm developmerrocess, which impacts for instance city

strategy, resources, capabilities and stakeholder relatiénesting a specifismart city

strategyi s proposed to consider and analyze cit
feasibility of the new digitalichnologies in diverse city domains and recognize resources

and capabilities needed for the smart giynsformationThe specific smart city strategy

also addresses risks and funding needs for smart city initiatives.

Objective of this paper is to present smart city conceptual model (SCCM) that assists
cities and their stakeholders to carry out robust smart city initiatives and enhance
sustainable smartity ecosystem design and development. Foundation for SCCM is
derived from the systematic literature review of the smart city ecosystems and value
networks. SCCM originates from a perception that design and management of the
complex smart city is not a trivial task and many smart city initiatives have failed due to
weak gnart city governance, ecosystem orchestration and insufficient digital technology
knowledge and capabilities. SCCM aims thusl&rify complex smart city governance,
ownership, orchestration and decision making procedures and advance technological
compaibility and correct skills and resource allocation in cities Furthermore, SCCM aims
to provide tools to acceleratmmpetitiveness, transparency and economic growth in
cities.

This paper first discusses the methodological principles and secondly preésents
conceptual foundations for the smart city conceptual model. Conclusion section
summarizes and finalizes the paper.
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2 Methodology

Smart city is a complex phenomenon, which interest diverse research disciplines like
social and environmentatiences, information systems, computer and engineering, urban
development and business & economRsrpose of this papés to build a smart city
conceptual model, which derives its foundations from the literature of the smart city
ecosystems and valuetworks in diverse research fieldabareen (2009) suggests that
qualitative methods are adequate and useful for building conceptual frameworks from the
multidisciplinary literatureGrounded theory as a research method offers a procedure for
conceptualfamework analysiand building conceptual frameworks (Jabareen, 2009). As
aninductive theory the munded theonallows the salient concepts to emerge from the
literature Wolfswinkel, Furtmueller & Wilderom, 2013nd identify the major concepts
relevantfor the study phenomenodgbareen, 2009Rue to the multidisciplinary nature

of the smart city phenomenon, tpenciples from thefi Gr o u-Thdoeyd.iterature
Review Methodo by Wo ltfesondeptualérdmewotk aralysisby( 2 0 1 .
Jabareen(2009) were utilized when conductinbet literature review. The literature
review addressed the search ter ms ismart
ecosystems and fdAsmart cityo, ii nt.dhel i gent
seach tems were applied to Scopus, WehScience, SAGE Journal Online and AlSeL
database (Table 1.)

Table 4: Search terms and databases

Search terms

Scopus Elsevier API

Web-of-Science (WoS)

SAGE Journals Online

AlSel

Total

fismart cityo + ecos

ystem 41

21

99

idigital cityo + ec

osysten

1

7

fiintelligent cityo

+ ecosyktem

3

10

fismart cityo + valu

e net wokbk

12

50

ointelligent cityo

+ valuelnetwor

0

1

3

8

fidigital cityo + vallue net®ork
Total 74 40 40 21 175

Search terms covered articles from social and environmental sciences, information
systems, compgar and engineering, urban development and bsgsir& economics
disciplines. Alltogether 175 articles were found, but after removing dublitaégsurnal
articles wereleft. Document titles and abstracts were reviewed and 44 papers were
selected for claar review. Based on the key terms that emerged from the literature
concepts of strategy, technology, governance and stakehdigiened the parent
dimensiondor the smart city conceptual model. The samncepts were derived from the
literature review compmented with theelevant articles from thiteratureof strategy

and organization managemestftware ecosystems and from the literature of the smart
city technology test and experimentation platforms.
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3 Conceptual Foundations

Objectives of the robust smart city is to accelerate and reduce costs of the city services
and enhance the return on investmeitajosana et al., 2013), accelerateonomic
growth and competitiveness and transpareriegrdz, Poncela, MorefiRoldan &
Memon, 2015; Yovanof & Hazapis, 2009). An explicit smart city design clarifies
complex smart city governance, stakeholder relationships, orchestration and decision
making procedures (Scuotto et al., 2016; Vilajosana et al., 2013) and advances
technological cmpatibility and correct resource allocation in cities (Carvalho, 2015;
Scuotto et al., 2016; Vilajosana et al., 2013; Veeckman & van der Graaf, 2015), but above
all smart city initiatives should aim to improve the quality of citizens lives. The following
chapters present the conceptual foundations for the SCCM, wbiddists ofstrategy,
technology, governanceand stakeholderdimensions(Fig 1). Strategy dimension
considers aspects of smart city vision and strategy, capabilities and digital strategy.
Techology dimension discusses about digital technologies, architecture design,
technology experimentation and security and privacy issues in smart city. Vertical and
horizontal scopes conclude technology dimension. Governance section describes
orchestration bthe smart city stakeholders and ecosystems and considers funding and
risk management elemenknal, the durth stakeholder dimension elaborates quadruple
helix and stakeholder value.

3.1 Strategy

Strategyis defined as an analytical process of intentional action plans and stream of
decisions (Minzberg, 1978) to achieve the lvegn goals under certain conditions
(Mintzberg & Waters, 1985)Strategy is also considered as a cohesive response to
diagnosed dclllenges (Rumelt, 2009) identified in the operational environment. Strategy
is a ckliberate andhclusive plan of action to commit and dedicate the whole organization
to common goals. Strategy identifies the use of resources, predicts and evaluates the ris
and indicates willingness of action to accomplish the gadEnderson, 19893trategy
dimension clarifies smart city vision and strategy, digital strategy and enhance to figure
out required capabilities.
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Digital technologies
Architecture design
Technology experimentations
Security & Privacy

Vertical & Horizontal scope

*  Smart city vision & strategy
s Capabilities
* Digital strategy

Strategy Technology

Stakeholders | Governance

*  Orchestration
* TFunding

* Risk management

e Quadruple Helix Model
s Stakeholder value

Figure 6: A conceptual model for the smart city design
3.1.1 Smart city vision, strategy, capabilities and digital strategy

Smar t cidnyistwexmessdhe iHea or image of a desirable future (Nanus, 1992)
the city is seeking from the smart city initiativeVision is characterized as consistent,
vivid and dynamic narrative that creates shared meaning of the future clarifying
organi zati onEs a @Goins®& Parass 20@5nLevinj 2000)0frtaity y  (
vision thus acts as a means of communicatemd is a catalyst for inspiration during the
turbulent times and changkeelvin, 2000;Nanus, 199

Transforming city towards smart city is a letegm journey that requires changes in the

city strategy and resources allocation. A spedficart city $rategy recognizes the

changes in political and social conditions, but further identifies the changes that occur in
technologies, legislation and economy. The smart city strateggaais and considers
resources and capabilities required for successfaltscity implementation. Smart city
capabilities refer to cityEs ability to ¢
and knowledge to design and orchestrate innovative and sustainable smart city initiatives
that creates value for its stakehokiéBaccarne et al., 2014; Komninos, 2011; Scuotto et

al., 2016; Tillie & van der Heijden, 2016). In broader perspective the smart city strategy

al so considers the impacts of climate che
circumstances.

Ongoingdecade has been the rise of new digital technologies. Digital technologies are
perceived as a combination of heterogeneous information, cloud computing,
communication and connected devices (Bharadwaj, EI Sawy, Pavlou & Venkatraman;
2013) complemented witkechnologies like social media, mobile, big data and data
analytics (Ross et al., 2016), artificial intelligence and blockchain technologies. Digital
technologies are applied in diverse parts of organization infrastructures. Business units,
capabilities processes and services are interconnected with digital technology solutions



268 315" BLED ECONFERENCE DIGITAL TRANSFORMATION. MEETING THE CHALLENGES
JUNE 17-20,2018,BLED, SLOVENIA, CONFERENCEPROCEEDINGS
M.Ha m2a | 2 .M g n v &infowing Smart City Design: A Conceptual Model for Govegni
Complex Smart City Ecosystems

(Bharadwaj et al., 2013). IS literature discuss about combining the strategy and business
strategy and calls the fusionadigital business strateglaradwaj et al., 2018Jithas,

Tafti & Mitchell, 2013; Ross et al., 2016)he digital business strategy is defined as
organizational or business strategy (Bharadwaj et al., 2013; Ross et al., 2016), which
consists of complex and interrelated elements (Mithas et al., 201 8)idika& resources

and capabilities that create and deliver differential value for the organization operating
under constantly changing environment (Bharadwaj et al., 2013; Ross et al., 2016). The
digital business strategy thus considers how IS and bussiesggies jointly not
separately reacts tohanges in operational environment and create value for the
organization and its stakeholders.

In the smart city context digital strategy should support and be aligned with styart c

strategy. Smart citgtraegy envisions the future state of the city by means of digital
technol ogies and considers how complex digi
infrastructure to enhance the city processes and functions, service design and capability
creation. Thesmart citystrategy acknowledges the common goals and value creation
possibilities to citizens and stakeholders in public and private sectors by means of digital
technologies.

3.2 Technology

Technology is information, skills and processes to accomtdisks or artifacts. From
sociotechnical perspective technology covers all the elements needed for the output;
people, machines, systems and methods, processes, and economical and physical
environments.Kline, 1985; Banta, 2009.) Technology dimension aéses about digital
technologies, architecture design, technology experimentations, security and privacy
element and vertical and horizontal scope.

3.2.1 Digital technologies and architecture design

Digital technologies like Internetf-Things (IoT),artificial intelligence (Al), blockchain,

big data and data analytics are rapidly escalating and influencing multiple industries and
cities. Heterogeneous IoT technologies are widely used in diverse smart city domains to
monitor city activities like trafft, parking places and air quality. The data generated and
analyzed from loT network enable more precise data of the city status providing fuel for
more accurate decision makingSafichez et al.,, 2014Al and blockchain are
technologies that are enteringd smart city initiativesAl mimics natural intelligence

and cognitive abilities and utilizes technologies like face recognition, machine learning
and natural language analysis. Al is utilized e.g. in analyzing health data to optimize
public hedthcare grvices and activitiegJiang et al. 2017).Blockchain in turn is a
decentralized network, where daté&remsparenimmutable and transactions are verified
Blockchain technologies are experimented in the areas whbateol over the personal

data and pvacy are critical. Pazaitis, Filippi & Kostakis, 2017Zyskind & Nathan,
2015.)Digital identities are example of entities, which contain sensitive information like
social security numbers, passwords and usernames. In smart city context blockchain
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baseddi gi t al identities improves data trans
personal data and reduce risks for data breaches. Smart cities globally are discovering use
cases to test and experiment new technologies in diverse city domains.

Foundatimm for enterprise architectureoncept originates from the need to combine
complex business and information systems (1S) (Zachman, 1987). Enterprise architecture

is used as a blueprint (Simon, Fischbach & Schoder, 203sribe the components,
relationships and interactions of the business processes and information sypésems (
Kurpjuweit, Saat & Winter, 2009; Ross, Weill & Robertson, 2006; Buckl et al., 2010)

and to support orchestration and alignment of the business and IS in the organizatio
(Aier et al ., 2009; Mel | er & Reinert, 20
|l anguage that <clarifies and enhances the
and external stakeholders (Aier et al., 2009; Buckl et al., 2010).

In the smart city context architecture design is an instrument ta@ategorize complex

city organization into simple, descriptiveandwetle f i ned parts (Mgl er
Zachman International). Smart city architecture desigimances interoperabilityand
integration of the complex technical components to smart city infrastructure and

supports communication and requirements management among stakeholders.

Smart city architecture design provides ldagn views onc i t yEs sy st ems,
capabilitiesand digital technologies andcreases smart city implementation success,
communication and value creation among the stakeholder§Aier et al., 2009; Buckl

et al., 2010; Ross et al., 2006).

3.2.2 Technology experimentations in smart cities

Technologytest and experimentation platforms (TEP) like testbeds, living labs and
prototyping platforms provide facilities to test and experiment new ICT and digital
solutions with real users before final release (Ballon, Pierson & Delaere; 2005). For an
experimentng organization technology tests and experiments provide facilities to
devel op technology solutions iteratively
in realworld with real users. Additionally TEPs provide more accurate test results and
reduce costs of an evaluation cycle and improves technology innovation and user
adoption( H2 m2 | 2i nen & Shnchexétal.n2éd., 2016 ;

Cities provide multidimensional environment for developing and testing diverse
combination of digital technologie$n the smart city settings living labs have been
popular environments to test new technologies and solutions. Elements like involvement
of the city and citizens, heterogeneous digital technologies, opennessyorigal

experiments and scalability are fumant al t o technol ogy exper
the smart cities. Opening smart city TEPSs
heterogeneous digital technol ogiwerld &ty rel i a

domains. Simultaneouslyeess to the smart city assets like TEP facilities, information,
application development interfaces, technologies and user communities are available to
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the smart city stakeholders. H2 m2 | 2 i nen & Qliyares, Royn & @rtiz, 2016 ;
2013; Sanchez et al., 2013¢haffers et al., 2011; Yokoyama, 2015.)

Realworld smart city use cases benefit all the stakeholders in the smart city ecosystem.
There for reaworld smart city technology experimentations are empkdsiwhen
implementing new technologies in the cities.

3.2.3 Security and privacy

Term cyber security is defined as fithe prc
information, the ICTs that support cyberspace, and the users of cyberspace in their
personal, societal and national capacity, including any of their interests, either tangible or
intangible, that are vulner almh®Ims&Vaatt acks
Niekerk, 2013). Along witlihe protection of the ICT infrastructure andamhation, the

cyber security concerns the protection of the individuals and the infrastructure of the

society and the whole natiofyon Solms & Van Niekerk, 2033 Privacy refers to
individual Es rights to his/her ermeesth®@nal da
privacy as fAusersE rights to conceal their
control over the user of any personal information disclosed to others".

Digital technologies are integral part of the smart city initiatives and newaldigit
technologies are widely applied in multiple city domains. However, the more digital
technologies are applied in the smart city infrastructure, the greater the potential for
vulnerabilities and data breaches. Actualized cytircks may in the worst &ss
paralyze cityEs power grids and water suppl
connections. Unprotected digital smart city solutions may also lead to misuse of private

data or data breaches. Smart cities are forced to consider carefullysegbety and

issues like ownership ancaca ess to the <cityEs digital S
(Carvalho, 2015; Merlino et al., 2015; Mital, Pani, Damodaran & Ramesh; 2015; Lengyel

et al., 2015) to guarantee the safety and security of the smart city.

3.2.4 Vertical and horizontal scope

Many smaricity initiatives have been created around a cenaitical industryor an

industry emphasizing the goals of a single vertical theme, such as energy efficiency,
traffic or health care. The vertical approactsmart city initiatives influences the choice

of employed technologies and standards that will best support the needs and requirements
of a chosen industry. (H@2mal a@ainen & Tyrvaij
vertical restricted data silos may erge. This may prevent more extensive technology

and data adoption and exploitation in smart citiésrizontality in smart city context
describes a wider set of 10T devices and other wireless sensors, applications and services
combining data from multipleity domains and industries to service developers. The
horizontal approach contributes broader set of data and expands the possibilities to create
new services based on integrated vertical data.
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3.3 Governance

Governance i s def i nyadysiadividdals dne insstutioms, publict h e
and private, manage their common affairs. It is the continuing process through which
conflicting or diverse interests may be accommodated arapemtive action may be
takend. (Commi ssi onl99%.hGo&nanbeadimensian\cansistsafn c e ,
ecosystem orchestration, funding and risk management.

3.3.1 Smart city ecosystems and orchestration

Ecosystemmanagement and orchestratienhances the evolution and sustainability of

the ecosystem and increases the value for ecosystem atopela, Ritala, Vilko &

Hallikas, 2013; Manikas, Wnuk & Shollo 2015) . The orchestrat
common vision for the ecosystem and faailt ecosystem emergendéofpelaet al.,

2013) and sustainability. The orchestrator manages and leads the actors to desired
common directionKorpelaet al., 2013) and ensures ecosystem decision making process
(Manikas, 2016). Furthermore, the orchestratorordinates the critical resources
required for the ecosystem evolvement and enhance the creation of trust and value among
the ecosystem actorAiftio & Thomas, 2014).

Smart city is determined as an organic, collective and collaborative ecosystem (Baccarne
et al., 2014; Komninos, 2011), which-ceeate sustainable innovations and engender
innovative entrepreneurial, social and innovation ecosystems to improve the economy
human capital and quality of life in a city (Baccarne et al., 2014; Komninos, 2011; Roth,
Kaivo-Oja & Hirschmann, 2014; Schaffers, Ratti & Komninos, 2012). In the smart cities
multiple ecosystems and numerous stakeholder relationships exist. Smasositgtem
orchestration and clear role management improve communication and value creation
among stakeholders and thus enhance the success of smart city initiatives.

3.3.2 Funding and risk management

Funding andinancial resourcesre critical for thesmart city initiatives. Bothytblic and

private investment organizatiofisnd the smart city projects of various scales. Funding
programs are available for infrastructure development, capacity building, and research

and innovation activitied.ittle is known about t he -emnaestmentsi ti es
(ROI') or smart city ieconomisissoes liké esnploymeniandc t s
new business model innovations. Standards and metrics to evaluate the success of the
smart city strategy and investmeate thus emphasized.

Smart cities generate opportunities, but simultaneously also risks. In complex and
decentralized organizations like cities demand for coordinasé& management policy
exist (Oulasvirta & Anttiroiko, 2017). Risk management sholiétve a strategic focus
(Duckert, 2010) and be aligned with organization strategy. In the smart cities risks
concern not only technology and network infrastructures, but also smart city organization
and government. (Nam & Pardo, 2011.) There for smarshibyld evaluateternal and
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external risks and reflect them to strategy and consider impacts to organization, financing,
legislative issues and stakeholder relations. (COSO, 204&svirta & Anttiroiko,
2017).

34 Stakeholder
The stakeholder theorybserves stakeholder relations and describes how organization

operates through stakeholder relations and how stakeholder interests and value
expectations are considered and met. The stakeholder theory emphasizes to create value

for its stakeholdersinanfefe ct i ve way as it enhances the s
responsibility. (Freeman et al., 2010; Jensen, 2001.) Freeman (1984) describes
stakehol der fias any group or individual who

of an organioz.atTihoen Ecso nppuornpeonstes of t he quadr u
value are covered in the stakeholder dimension.

3.4.1 Quadruple helix and stakeholder value

Triple-helix, universityindustrygovernment partnership has been the dominant
collaboration model inhte smart cities. Aim of the trilateral triple helix networks is to

benefit the knowledge created in each organization and engender new innovations and

i nnovation ecosystems (Etzkowitz, 2003) . I
experiment and eptoy new technologies in the reldke environment and discover new

value creation and business opportunities. For public organizations like city and academia

the smart city concept provides environment for developing and testing technologies, but

also poential for new knowledge creation, service design and possibility to stimulate

local economy and interdisciplinary research activities. In the smart city context it is
emphasized to extend triple helix model to include people and civil society as the forth

helix and formquadruple helixpartnerships. In the smart cities the citizens are seen as
co-creators and social innovatoiGgrayannis & Campbell, 201Komninos, Pallot &

Schaffers; 2013; Petersen, Concilio & Oliveira, 2015) who may own such a social capital

and knowledge from their livelihooflea, Blackstock, Giang & Vogt; 2015) that is

val uabl e for i mproving t he c o mmannByt y E s [
integrating local community and citizens to urban development the city strengthens
bottomup smart city development and improves technology acceptance among the
citizens (Ballon et al., 2005; Lea et al., 2015; Schaffers et al., 2011).

Value promsitionis associated with the stakeholder relations and business model design.
Value is linked to benefits (Rescher, 1969) each stakeholder is seeking from the value
networks and stakeholder relatiof®eceived value may occur in the form of goods,
servies, financial profits, cost savings, knowledge or in improved qualitgg, 2008;

Sainio, Saarenketo, Nummela & Eriksson, 2011), but received value may further emerge
in-directly in the value networks (Allee, 2008; Ojala & Helander, 2014; Ojala &
Ty r erf 20h1). Access to a new market or resources that otherwise are unreachable
are examples of the-direct value in the value networks (Ojala & Helander, 2014).
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Smart cities are growing markets attracting multiple organizations and stakeholders.
Despiteof tremendous possibilities the smart city phenomenon creates, leading smart city
from pilot stage to more mature level takes time and results may be realized with extended
period of time. Smart city strategy, quadruple helix collaboration and ecosystem
orchestration and management improve communication and trust among stakeholders and
enhance to evaluate value propositions and business potential in the smart city projects.

4 Conclusion

This paper elaborated and presented smart city conceptual model §S@ith aim is

to strengthen smart city design and ecosystem governance. The rationale for elaborating
SCCM emerge from the perception that ci ti
complex smart city ecosystems and manage rapidly changing dighabtegies in city

setting. Due to these reasons many nascent smart city projects perish after the project
funding is used. Aim of the SCCM is to assist smart city practitioners to forritdomy

smart city vision and strategy, facilitate the governarfitkeoheterogeneous stakeholder
relations and digital technologies and to assist evaluate risks and funding needs. SCCM
aims further to enhance the smart city stakeholders to outline and evaluate smart city
projects and assist to unlock the barriers taitbess model innovation and value creation

in the smart city ecosystems. SCCM consists of four main dimensions, strategy,
technology, governance and stakeholder and theicsmoiponents. SCCM dimensions

and subcomponents form meaningful interrelationsdamprovide comprehensive
approach to design smart city initiatives and ecosystems.

It is highlighted to integrate social, economic and ecological perspectives to enhance
social sustainability in society (Eizenberg & Jabareen, 2@ig of the emphazised

goals for smart city initiatives is to improve the qualitgcof t i z e. mauBingkacial e s
and politicalaspectsn the SCCM wouldextend perspectives for moresilient and
sustainablesmart city designFurther, indicators to measure and analyzertsigity
initiatives are emphasized to support the management and success of the smart city
projects.
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1 Introduction

Operating Rooms ( ORO6s) ,highdechoancehigtoreliabtlith e mo st
environments to implement radical transforr
surgeons, supported by anesthetic (supportive) staff and surgical supporting staff (scrub
and circulating nurses) (Frasier et al., 2017; Kang, Massey, & Gillespie, 2015;
SheikhzadehGore, Zuckerman, & Nordin, 2009). To enable these surgeries additional
stakeholders are involved, such as the sterilization department, logistical employees and
in some instances operators, or manufacturersedical equipment. The implementation

of new medical equipment or new information technology requires a systemic approach,
since many stakeholders and resources in the OR are affected and involved. The Dutch
Hospital Association (NZA) agreed upon a setuwés regarding the implementation of

new medical devices in hospitals: Covenant Medical Technology (CMT). This agreement
provides policy guidelines throughout the life cycle of medical equipment to ensure
patient safety. These policies address acquirimglementing, using, and disposing
medical devices (Dutch Hospital Association, 2016). InGMT medicaldevicesare
definedasdeviceghathavedirectimpactonthepatientandthe outcome of the treatment.
These devices entail technical devices varyioqh mechanical equipment to electronic,

and information processing devices (i.e. hardware and software). Fourfieseof this
studymedicaldevicesand(medical)informationtechnology(i.e. hardware and software)

are referred to as medical equipmétspitals in the Netherlands have implemented the
CMT and these hospitals defined and implemented local policies throughout the life cycle
of medical devices. The Dutch Health and Youth Care Inspectorate regularly audits the
associated local policies raging this CMT. Implemented local policies related to the
CMT result in a variety of ways to implement medical equipment, resulting in a variety

of implementation activities, implementation outcomes, and unexpected implementation
lead timesln our opinion genericimplementatiorguidelinesfor medicalequipmentn

O R éskould be available to contribute to patient safety, as patient safety is one of the
main pillars in hospital® ensuresafesurgicalandtreatmentnterventionsThereforethe

aim of our studyis to searchfor factorsof importanceregardingthe implementatiorof
newmedicalequipmenin the OR among various stakeholders. In this study we focus on
surgical supporting staff, as stakeholders in the implementation process, and as members
of the surgical team (Stefanidis, Fanelli, Price, & Richardson, 2014). When new medical
equipment is introduced in the OR, surgical supporting staff should be able to complete
their tasks related to this new equipment. Surgical supporting staff is involved in
preparatory activities prior to surgeries such as logistics, assembly, setup and disassembly
of medical equipment, and ensures compliance to other protocols such as safety, hygiene
andsterility.

For this explorative study the following research questatefined:
Which factors for successful implementation can be identified from a surgical supporting

staffods perspective, when introducing new
equipment also includes information systems.



315T BLED ECONFERENCE DIGITAL TRANSFORMATION: MEETING THECHALLENGES | 281
JUNE 17 - 20,2018,BLED, SLOVENIA, CONFERENCEPROCEEDINGS
N. S. Misser, JJaspers, Bvan Zaane, HGooszen & JVersendaalTransforming operatin
rooms: factors for successful implematitns of new medical equipme

2 Methods

The purpose of th study is to explore relevant factors for implementations of new
medical equipment according to surgical supporting staff. In additeperformed a
literature review tacompareour findings. To this end we searchedor papersin the
databaséPubMedusing the following words: implementation of medical equipment,
information systems, equipment in ORO6s.

2.1 Study population

The data gathering process took place at an annuablaywocongress for surgical
supporting staff (scrub nurses and circulatingses) in The Netherlands. Surgical
supporting staff from variousospitalsvisitedthis congresandthis surveywasincluded

in theinformationpackage which was handed out duniagistration.

2.2 Survey

As many attendeesvere expectedto attendthe congresswe useda questionnaireor
surveyto gathedata.Basednavailablditerature thefollowing variablesvereidentified
for our study (Dutch Hospital Association, 2016; Stefanidis etall4):
1. Implementation: needed steps for an implementapi@mtess; aspects for
successful implementation; best practises and possibiliti@sfoovement;
2. Training and governance: needed elements of and responsibility for the training
process;
3. Readiness: readineassessments.
Aside these themes we explorether factors regarding the implementation
process of technology:
4. Other: use of an implementation protocol; use of the Covenant for Medical
Technology (CMT).

A survey was set up by the first author (NSM) and this survey was reviewed by members
in the resarch team. The final survey consisted of two sections with 28 open ended and
closed questions in Dutch language (Bryman & Bell, 2007). The first section is used to
gather data about the respondent, their role within the OR, their working environment
(hosptal) and their specialismn the secondsectionrespondentgrovide information
regardingmplementations in their working environment. In table 1 the relation between
variables and questions is explained, as well as the typsminse.
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Table 1: Variables related to questions in survey
Variable Question Type of response|

1. Implementation

Q14: Which steps are currently undertaken in the
implementation process for new medical equipment

Multiple response

Q16: Which aspects are importantnagiementing ne
medical equipment successfully?

Open question

Q20a: Which aspects of the implementation proces
are currently going well?

Open question

Q20b: Which aspects of the implementation proces
provide room for improvement?

Open question

Q22: It is clear how new medical equipment are bei| Likert scale-§)
implemented.
Variable Question Type of response|
2. Trainingnd Q15: Which elements should be part of training pr|  Multiple response
governance the implementation of new medical equipment?

Q17: Who should be responsible for organizin
facilitating necessary training regarding the new
equipment?

Multiple response

Q19: Who should assess if a scrub nurse is ready
the new medical equipment?

Multiple response

3. Readiness

Q18: How should the readiness for the use of the
medical equipment be assessed?

Multiple response

4. Other

Q23: Currently an implementation protocol is in pl
the implementation of new medical equipment

Likerscale (%b)

Q23 The covenant medical technology is currently

use in our hospital

Likert scale-g)

In the last part of the survey, respondents reflected on statements regarding
i mpl ement ati on

2.3

processes

Data gathering andprocessing

a n demaranmeantv i t

es

n

Completedsurveyswere handedin by the respondentst the information deskof the
congress. These surveys were processed in IBM SPSS Statistics version 23 and Microsoft
Excel 2013. We mainly usetkscriptive statistics to analyze and evaluate the responses
due to the explorativeatureof this study. Response$o openendedquestionswere
categorizedraceably in MicrosofExcel.

3 Results
There were 235 surgical supporting staff visitors attrgress and surveys were handed

out tothesevisitors. The numberof completedsurveyswas 92 (response39%). Two
recordswere deleted (response=38%), since these records contained mainly missing
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values (n=90). The literatureviewresultedn 24 articlesandrelevantarticleswereused
toanalyzesurveyresults.

3.1 Respondent information

Out of the 90 respondents, 8 were male and 84 female. Four of the respondents were scrub
nurses in training, 18 had less than 5 years of experience and B®feathan 5 years of
experienceTherespondentsepresented3 Dutchhospitalspnerespondentvasavisitor

from Luxembourg and two respondents worked in Belgium. The respondents had one or
more medical specialties or focus areas, shown in fable

Table 2: Focus areas of the respondents (Results)

Focus area Frequency Percentage of total
Allround 27 19%
General surgery 20 14%
Orthopedics 18 12%
Ear Nose Throat 18 12%
Gynecology 11 8%
Plastic surgery 11 8%
Ophthalmology 10 7%
Vascular surgery 8 6%
Neurosurgery 7 5%
Traumatology 4 3%
Urology 4 3%
Bariatrics 3 2%
Cardiology 2 1%
Oral surgery 1 1%
Oncologic surgery 1 1%

Table2 showsthefrequencyistributionof focusareaf respondentandthefocusareas

all- round,generalsurgery orthopedicsaandear,noseandthroat(ENT) werementioned
often. The majority of the respondents (99%) stated that medical equipment was
implemented up to two years prior to completing the survey. In table 2 the impact of
implementations igresented.
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Table 2: Impact of implementations (Results)

Topic Process changes CT Changes Training
n=89 n=86 n=86
Response Yes No Do n 6| Yes No Do n 6| Yes No Doné
know know know
Percentage o 80% 16% 4% 62% 15% 13% 91% 9% 0%
responses

The respondents indicate that the implementation of medical equipment impacts the
working activitiegprocesses)ygesultingin alterationof processeandprotocols(80%).In
protocolsfor surgical supporting staff, instructions for work are described. In 62% of the
cases medical equipment resulted in changes within information systems and 91% of the
respondents indicated that they received some kind of training related to the
implementsion of medical equipment.

3.2 Implementation

Implementationof new medical equipmentin O R dcan be complex task, as many
stakeholders ari@avolved.Respondentprovidedanoverviewof undertakeractivitiesto
implementmedical equipment, see talde

Table 3: Needed steps in an implementation process (Results)

Undertaken Steps Frequency Percentage
N=90
Introducing device 82 91%
Simulations 70 78%
Inform stakeholders 60 67%
Theoretical training 54 60%
Supervision by coworker 48 53%
Evaluatingxperiences 23 26%
Skills assessment 18 20%
Modifying Protocols 3 3%
Other 3 3%

Respondents were able to choose which steps were taken when implementing medical
equipment; they were able to add activities to the set of responses. Based on their
experience, respondents recognized 5 relevant steps during implementation: introduction
of the device, simulations, informing stakeholders, theoretical training and instructions,
and supervisions by coworkeghile practicing. Skills assessmentsgvaluation of
experiencesandmodificationof working protocols were recognized less frequent as part

of undertaken steps for implementation. Activities of importance during implementation
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were: receiving information and instructions regarding the depi@eticing with the
device, and the need of clear procedures regarding the use of the device (question 16).
Respondents defined the following activitidmt went well during implementation:
practicing, with the device, collaborationwith the manufactureof the device and
receiving assistance, information and instructions related to the use of the device.
However, 35 respondents (38%) identified aspects needing improvamesgaspects
were:introductiontime, meaningthat the implementatiorprocess wasushed and that
more time was needed (n=9); a lack of information regarding the device, limited
instructiongn=9),andlimited assessmemégardingheuseof thedevice(n=9).Based on

the statement regarding the clarity of the implementation procédéspfithe respondents
(fully) agreed and 38% indicated that more clarity in the implementation process is
needed.

3.3 Training and governance

Training of users of new medical equipment is part of the implementation process, as
training contributes to theafe use of medical equipment in the OR. Scrub nurses were
able to select necessary features for training prior to the implementation of medical
equipment. These features are shown in table 4.

Table 4: Training features (Results)

Training feature Frequency Percentage
N=90
Introduction to the device 83 92%
Simulate 77 86%
Knowledge sharing from an expert 76 84%
Video of device use 58 64%
Specific courses 48 53%
Online course 39 43%
Training changing ICT 37 41%
Training in changing protocols 32 36%
Congress visits 27 30%
Simulate on animate models 19 21%
Assessing previous research 15 17%
Other 7 8%

Respondents indicated that instructions of and introductions to the new device are vital
to the implementatiorprocess.Simulations, practicing with the device and expert
knowledgeshould be parts of training as well. Furthermore, videos and courses regarding
the device are marked as important. Respondents (n=68) indicated that the manager of
the OR is responsible for organizing andilfeting trainings regarding the introduction
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of a new medical equipment. Sensorubnurse(n=24),surgeongn=21)andthetechnical
department(n=17) are indicated as responsible stakeholders for organizing and
facilitatingtrainings.

3.4 Readinesdor use

During training the question arises how the readiness for use of the new device should be
assessed. Respondents preferred aasskssment (n=43) and a demonstration to
colleagues (n=3Hspreferredptionsor readinesassessment®llowedbyanexamwith
demonstration and an exam at an external institute. Assessments performed by
manufacturers or supervisors are other preferred ways to assess the readirsess for

3.5 Implementation protocols

In the last part of the survey respondents vedrie to reflect on statements regarding an
the presence of an implementation protocol and the implemented Covenant Medical
Technology (CMT). The results to these statements are shown in table 4.

Table 4: Results on presence implementation protocol and jprementation of the CMT

Completely Disagree Neutral Agree Fully Don't

disagree agree know

Protocol present 5% 22% 16% 20% 8% 31%
(n=85)

CMT implemented 1% 12% 11% 32% 12% 33%
(n=81)

Almost28%of therespondentagreedvith thestatementhatanimplementatiomprotocol

was presenfor the implementationof new medical equipment.In paragraph3.1 the
majority of the respondents (99%) indicated that medical equipment was implemented
and a large percentage indicatieakeitheraprotocolomits(27%)orthatrespondentaere

not aware of the existence ofan implementationprotocol (30%). Regardingthe
implementatiorof the CovenantMedical Technology (CMT), 41% of the respondents
agreed with the statement that the CMT was implementédirhospitaland31% of the
respondentwasnotawareof theimplementation otheCMT. Only 12%of therespondents
disagreedvith this statementmeaningthatthe CMT was not yet implemented in their
hospital.

4 Discussion

In this study we explored factors fauccessful implementations of new medical
equipment according to surgical supporting staff, with a focus on scrub nurses and
circulating nurses. Ongoing activities for surgeons and surgical supporting staff are
disrupted by the implementation of innovaspnwhich can be either updated or new
equipment or procedures (Stefanidisal., 2014). New medicalequipmentto be used
during surgeriesyequireskill and experiencesgardingthe useof the device.Skill and
experiencevary as many stakeholdersare inwlved in preparation, during and after
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surgeries. The need for the perspective of surgical supporting staff is supported by
Stefanidisé study (2014), anetablefinding istleat e p ar
respondentieelthatthemanageof theOR shouldberesponsibléor the organization and
facilitation of training regarding new medical equipment, whereas surgeons indicate that
surgeons themselves are responsible for the monitoring of the introduction of new
equipment (Stefanidis et al., 2014An explanation may be that needed skills and
experience regarding the new device differs: surgeons monitor the functionality and use

of the new device during surgery and surgical supporting staff is involved in supporting
activities prior, during and aft surgery. In literature there are many cases regarding new
operative techniques and new medical equipment with varying success of the
functionality of the device, but the number of studies and holistic methods for
implementatiorof newmedical devicesi®REs i's | i mi ted. Respond
success of implementations of new medaglipment/ariesandthatimplementations
areperceivedo berushedhrough.

A large group indicates that an implementation protocol omits and that awarettess of
implementation of the CMT is limited. Although policies regarding the CMT should be

in place, respondents indicate that more time is needed for implementation activities and
communication needs to be improved. Stakeholders in the OR perform taskkractmor
protocols and respondents indicate that the integration of new medical equipment requires
changes in protocols and ICT systems. Surprisingly, only a minority of respondents
confirmsthat relevant protocols are actually updated due to the impletioentd new
medical equipment. Based on literature and experience we argue that implementation of
new medical equipment should be approached in a holistic matter, taking multiple
perspectives of stakeholdénso accountWe arguethatimplementatioractivities should

resultin integration in processes (protocols), systems and organization, knowledge and
skill development, and increased experience. Therefore, respondents confirm the need for
effective communication, training, time for and clarity of thelengentation process. We
propose that these are factors for successful implementation of medical devices. Careful
preparation and planning is needed to identify the team members and to identify steps for
implementation. Integration in (ICT) systems and tagactivities by updating protocols

is needed during the implementation (Frasier et al., 2017; Meyfroidt, 2009).

Respondents confirm, in accordance with literature, ititabductionsto the device,
simulationsandtrainingarenecessario work effectively and safelywith thenewdevice.
Theyindicatethatsimulationandtrainingis neededndtheyvalue expert instructions and
videos (Carrino et al ., 1998; Gu®don et
Pennington & DeRienzo, 2010; Pluyt&utkowski, & Jakimowicz, 2014). Regarding
readiness assessments surgical supporting staff prefersassetfisments and
demonstration to colleagues, whereas surgeons suggest extensive training for use of the
new device (Stefanidis et al., 2014). This digtiishes the roles, as supportive surgical

staff is responsible for setup and disassembly of equipment and surgeons are responsible
for the safe use of the medical device and the patient outcome (Collar et al., 2012). During
the implementation process invement of the operating team and other stakeholders is
needed facilitatedby effective communicationthroughoutthe implementatiorprocess
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(Bhatt,Carlson, & Deckers, 2014; Frasier et al., 2017; Marvik, Lango, & Yavuz, 2004;
Pennington & DeRienzo, 2010;18am et al.2015).

5 Limitations

This study results in factors for successful implementations of medical technology in
OREs tnassireegfromtheperspectivef surgicalsupportingstaff(scrubnursesand
circulating nurses). Other members sirgical supporting staff such as anesthetic
(supporting) staff, operators of medical equipment and other departments are not included
in this study. The identified factors for implementation still need validation based on
empiricaldata.

6 Conclusion

Disruptionsn O R Gasdenhancementsf medicalcarearealsoinfluencedby introducing

new medical equipment. In this study we focused on the research question "Which factors

for successful i mpl ementation can be iden
perspective, when introducing new medical equipment in the OR?" Based on the survey

results and literature we identified the following factors relevant for an implementation

of medical equipment in the OR: a coherent and holistic implementation approach;
integration in processes, systems and organization; knowledge and skill development and
effective communication during the implementatocess.
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1 Introduction

The significant andcontinuous growth of ecommerce as well as the digital
transformation itself are responsible for a necessary transformatioesgrof the brick

and mortar retail sect@Dennis, Jayawardhena, & faamatthaiou, 2010; Doherty & EHis
Chadwick, 2010; Hagberg, Sundstrom, & Eggla nd ®n, 2016; Sands, Fer
2010) The current phenomenon of digitalization in retail space is subject of different
research projectsith particular importancéHagbeg et al., 2016; Keeling, Keeling, &
McGoldrick, 2013) At the same time mobile devicé&sespecially smartphones and
recently snartwatcles 1 enable thisdigital transformation and trentb change the
customer behaviof B|1 8 z q u eMobile dedicesioffer more specific and situation
relatedinformation to the customéRohm & Sultan, 2006)Adopting to this mobile and
smart technology, nowadays customereable to access the internet anytime and
anywhere. Ths, theyare also able to get prodesypecfic information like price rangs
picturesand custorar reviews faster and eas{@paid & Flint, 2014) Furthermore, not
onl y t he behave thangesytieidxpectatios do as wellWhile integrating
mobile devices into their everyday lifeustomes expect @hanced accessibility of
retailers in online and offline channel$-ulgoni, 2014) This new digital r&ail situation
offers many threads but alsmumerousopportunites for brickandmortar retail
(H&2rtfel der & .\Wherbkck Anchmortar sect@a8 alréady recogsed

the problems, but so fanardly reacted. New approaches and technologies should
therefore be carried primarithrough research into the retail sector.

To serve the customer bettardoffer a good custimerexperience, it seems nesasyto

combine the positive parts of online and offline channels to an-ohaminel strategy.

Based on the current situation of liri@ndmortar retail, we want to examine if it is
possible to digitalize the retailerds advar
data, to achieve a closer and more personal digital relationship between customer and
retailer.

The broad definibn of digt al i zati on is the fintikkograti on
everyday life by the digglization of everything thatcn b e d(Brgve & Nass d 0

2002) Furthermoreit is firstly linked to create new valu@mit & Zott, 2001) and

secondlyto enhance the relationship beemecustomer ancbtailer(Hagberg et al., 2016)

As said, this relationship has changed fundamentally within the last, gear¢o the

increased usef internet technologies. At the same time and due to the $pgeafl

mobile devices, usingontextual informatiomay lead to a personalized digisalvisory
(Hartfel der & VWHspedady imer statelike 2rioliods) camprovide

insights into the custom@@specific sitations and thutheirneedgBrave & Nass, 2002)
Understanding and sol ving t aneancedwagtcanmer s 6
increase theerceived equality in the relationship between customer and régxdlainle

& Israel, 2014)
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2 Research Agenda

Based orthe current situation of briekndmortar retail, weéntendto examine if there is

a possidity to digitalize the retailesd advantage of personal advice, supported by
contextual data, to achieve a cloaad more personal digital réilanship. Keeling et al.
(2013) which classified different humaoe-human and humato-technology
relationshipgsee chapter 4 and Figure afjeady observed thaome artefacts like plain
welsites onowadaysvatars arkess ceoperative and sociemotional than relationships
to real peopléKeeling et al., 2013)Based ortheir work we plario examine new digital
value serviceswhich perfom better in terms o€ooperation and sociemotionality
Additionally, we intend to combing et ai | er s 8 o0 n Intageeto iacrease o f f |
the customerexperience and satisfaction. In ourpegach, we suggest a contextual
respectively emotional customer situation analysidigitalize and extend the retaiér
advantage of personal advisory.

Our research follows the design science research methodology (DSHMdifers et al.
(2007)in order to test and evaluate appropriate information system artefacts foickthe
and mortarretail businessAccordingly, we are planning an iterative process consisting
of surveys, experimentsith existingapplications or prototypes and finaftyototypical
development (see Figure 3).

Correspondingly, this researaiprogress paper is structureg follows.In the next
chapter, we'll explain the ingptance of contexaware valueexvices foretail, especially
emotions as a highly important context factor (see chapter 3.1). In chapter 3.2, we propose
emotionalawareness as an approdstenhance customeentricvalueservicesn order

to describeunderstan@nd usehe situation of the custner. In chapter 3.3weintroduce
cooperation ando-operative informatiosystemsand the added values theffer to the
customer Chapter4 demonstrates our approach to tastl classifydifferent modern
information systens. The classification willfollow and enhance the basic research of
Keeling et al. (2013), who were able to categorize different technologies for customer
retailer relationships in 2013. In a similar way we plan to compare different modern
information systems in order to understavid/ and how various elements will affect the
customerretailer relationshipChapter5 sums up theapproach of this resear@nd
presents future work.

3 Context-aware Value Services

To enable a better and more personalized user experiencetail shoping, it is

i mportant t o desitaioni Theeelements of a sitoativa ard defined by
context. AContext is any information that
e nt i(Dey& Abowd, 1999) An entity is deemed as a person, placeamobject.
Therefore, any kind ohformation which helps to chaateize the situation of a customer

can be considered as conté@ey, 2001) Minsky (2007)expanded the term contdrta
multidimensional parameteninlving time, location and subjectivity in per¢ems and

emotions. Accorithgly, contextawareness means the ability of a software to adapt to a
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current situationSoftware or applicéons of this kindare able to change thdiehavio

in a certain situatin in order to create a conteébdsed value to the us@aldauf, 2007)

Due to the advances in techogy, the decrease of cost and size of devices and to the
onwarddevelopment of sensors, contextare computing is pushed faawd (Yurur et

al., 2016) Especially in combination with mobile devigéise use of context iarmation

and contexiware applications sesmeasonabl@Baldauf, 2007)Using a mobile device,

the changing situation and tleéore the context of theustomercan be tracked. Related

to retail, contexawareness could be a way to improve the shopping experience and
intensify the personal relationship by better understanding what the customers want and
how they would like to be dvised(Frijda, 1993) For our research, we intend to focus on

a very specific context factor which has a great influence on shopping behavior: the
human emotion.

3.1 The Power of Emotions

In the following we discuss the importance of emotions and how theyable to
influenceour daily life. Furthermore, we illustrateerole emaions can play in relation

to informationsystems, especially as an blea for designing more personalized services
for the customer. An emotion is aaion of the human body tmaccurring stimula

like an event of a certain ortanceo the customerAt the same timeaheylead to high
mental activiy andcan contain higlidegrees of pleasure or displeas(Beave & Nass,
2002; Cabanac, 2002%¥ince emotionsnanifest indifferent ways many researchers try
to pinpoint what kinaf emotions exist and how thegn be categoriz§ddL ° vhei m, 2012
Plutchik, 2001;Russell, 198Q)In addition, some researchers tried to define basic
emotions like anger, disgust, fear, hmgss, sadness and surpriggkman, 1992)
Emotions are a typical human characteristic laande an impact on many aspects of our
life like perception, rational thking und decision makg (Brave & Nass, 2002; Hussain,
Peter, & Bieber, 2009icard, 1995; Reeves, Deeks, Higgins, & Wells, 2008)

Therefore they can be reponsible folonebeing productive or statyg in bedas well as
buying a new producor cancelling a shopping processince humans tend to treat
computers like other humans, emotions are aleld of interest of information systems
researchespeciallyhumancomputer interactionfBrave & Nass, 2002icard, Vyzas,

& Healey, 2001) The esearch fieldof affective computingis dedicated to enable
information systemto propely react to human emotions and therefore to be able to
simulate emotional intelligence (see chapter 3Rigard, 1995) An emotionaware
information system may be capabfeenhancinghe communication between human und
information systen{Peter & Urban, 2012)Thisin turn can lead to a better und more
fitting adaptation to theustomed s s i t ut@an iinoreasedustamerexperierce.
For example, an informatiorystem that uses the custofseemotional state ama
information tounderstand his or her situatiorayenhance the pleasure of the purchasing
procesgHussain et al., 2009)
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3.2 Emotional Intelligence and Measurement

Humars are able to observe and understand emotional states of another person by
recognizing facial expressions, gestures, pestund other information concéng the
current situatiorfHussain et al., 200950 how can an informati®ystem be enabled to
measure und interpret human emotions? There are various methods to deduce emotional
states. On #one hand the evaluationfatial expressiosiand variances of the voice can

be consulted to gain knowledge about the s t oemetiors(@rave & Nass, 2002;

Essa & Pentland, 199E&ssa & Pentland, 199Peter & Russel, 2003pn the other hand,
biofeedback likeheart rate and skin conductancen provide vital infamation for
uncovering emotional stat¢Picard & Klein, 2002;Picard et al., 2001)To measure
emotions in amobile environmentsmartphones and smartwatches, equipped with
different biometric sensors, provide an unobtrusive possibility of measurement
(Bachmann et al ., 2015; Li KamWa et .al .,
Finally, selfassessment can bereethod to determine the current gipal state of an
individual. This kind ofselfreport measure usguestionnaires to gain insight and exist

in different forms. Some questionnaires presentords like adjectives to describe
emotiong(lzard, 1972) Othes use a twedimensional approach and distinguish between
arousal asa degree of activatiomnd valence to define whether an emotion is either
pleasant or unpleasafBarrett & Russell, 1999)In addition, some researcher use
pictures, pictograms or even enuatils to providen emotional scalBradley & Lang,

1994; Meschtscherjakov, Weiss, & Scherndl, 200)e ability to recognize and
understand emotionisboth of onself and of otheré is known as emotial intelligence.
Partofthisis nt egrating this emotional iinformat:i
problemsolving.Anotherimportantcomponenbf emotional intelligence is the appraisal

and expression of emotions, which @sobe described wh the termempathy(Mayer

& Geher, 1996; Salovey & Mayer, 19900 our research approach, wéendto unlock
andincrease the possibilities mfformation systems to work with emotional information

in order to obtai emotional intelligence.

3.3 Co-operative Services

In the following we derive ceoperative services arghowtheir characteristicsPeople
cooperate with each other because of emotimationshipsor moral obligationFor a
cooperation, at least twpartners agree on the contribution and the outcome of the
cooperation. A common strategy to reach a goal is not needed for a coopatima

et al, 2006) A behavia is cooperative if it provides a benefit to another individual and
if it has evolved at least pally because of this benefiVest, Griffin, & Gardner, 2007)
Information systems can actively suppoooperation between provider and custqroer
even act as cooperation partners themeselCo-operative information systenssipport
the customeproactively andcontextaware They provide thecustomemwith help and
recommendationsithout actively asking for it, like contex@ware recommender systems
or digital assistants. A digital assiatshould feel like a good friend with whom theers
like to communicatéSiemon et al.2017; West et al., 2007)
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4 Emotional and Co-operative Digital Value Services

New technological developments and information systems in retail service delivery raise

new gquestions concerning the nature of relationships between retailers and customers.

Keeling et al. (2013) categorized retaihd socialrelationshipsin four different
dimensionsGuided bytheir classificationfFigure lvisualizedifferent humarto-human

and humarto-technology relationships according to the two dimensions
cooperativefiendly 7 competitive/hostile and socemotional/infornal i task
oriented/formalThe classification shows thiite humanto-technology relationshidie

plain websites or avata@re situatedn the lower left quadrant anthus are more
competitive andaskorientedthan classic social relationships to team mates, neighbors
or close friends. It ialsoindicatedthat humarto-human retail relationships are classified
quite differently While a phone salesman is clifissd as more competitive and task
oriented, the relationship with a farmies mar ket s al e smopioaal, s o n
friendly and ceoperative

i Socio-emotional
i and informal
i
i
| close
: farmers friend
i
' market
ne‘:ighbors.
i
i
i team
3 mate [
i
!
i
Competitive istore Co-operative
and hostile saldsman A and friendly
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, }r,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
3D |
i
avatar plain |
phone website @ 3
salesman 3
A Human-to-human 2D i
retail relationship avatar . !
i
i
Classic social and H
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Human-to-technology i )
@ relationship ' Task-oriented
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Figure 1: Relationships in digital age based on Keeling et al. (2013)

In our research approach, we intetod close theidentified gap between humaio-
technology relationships and hurmmrhuman retail relationships by enhancitige
customer 6s paooperatiprt andofriendiinéss as el as semiotionality
and informalityof adigital valueservice With these, we aimof a solution to ultimately
improve the custoner-retailer relationship anccustomer experience. In order to
understand why and how various elemeatfect the customeretailer relationsip, we
plan to compare and ckify different customevalue servicesSincethe study of Keeling

f

(S
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et al. in 2013 technological acances and new sensor technolodiese createdew
services which maglosethe describedap(see Figure ZYurur et al., 2016)

i Socio-emotional
i and informal
3 digital
3 assistant
i
i chat
3 bot @ r>
i augmented .
i reality @
i
Competitive } Co-operative
and hostile : and friendly
3D :
avatar R |
plain i
website i
2D 1
avatar . ?
i
!
Human-to-technology 3 )
(©) relationship ' Task-oriented
i and formal

Figure 2: Classic humanto-technology relationships and modern elationships based on
Keeling et al. (2013)

For example, emotieaware digital assistants are able to support the customer in the
shopping process, augmented reality can enhance the feeling of advice and product testing
or locationraware chat bots can pap when the customer needs help or an opiiter

a literature review, the exact digital value services we plan to compare will be determined.
Based on the customer surveys and interviews we will examine these services in order to
identify strengthsand weaknesses while enhancing the classification of Keeling et al.
(2013). Furthermore, we plan to develop an own prototype, which will be evaluated
continuously (see Figure 3).

Experiments . |
Literature review — Customer »  with existing > Build own

surveys prototypes prototype

L

| dentifytechnal ogi es Gain insights Test technd ogi es Build & evaluate artifact

Identify and classify technologiesto build customer value services

Figure 3: Research process on customer value services for retail
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5 Conclusion and Outlook

As pointed out, the bricndmortar retail is struggling with théigital transformation
and theshift to ecommerce. Hence, to manage this shift and ¢careea strong customer
relatiorship, retailers must transform their rearld advantages like personal éswry

and the personal contact to the customtr a digitalvalue (support) servic®ased on

the research on relationships in digital agespecially humaitto-computesrelationships

T by Keeling et al. (2013)we intendto continuethe investigation withmoderndigital
services Therefore, we will eglore the impact of different combinations of technology
mediated value services oncustomeiretailrelationships. After complethg the
preliminary investigationsby literature and surveygsee chapter 4)Jaboratory
experimentwill be carried out. These experiments will be evaluatedcontinued by
field experimentsn the local retaibusinessFollowed by the development of an own
prototypelIn addition, new \&ys ofmobile emotional measurement and analysis provided
by unobtrusive wearables like smartwatcheét be investigated.The purpose of our
research is to understand how a technolmgyliated relationship feel$he longterm
goal is to pinpoint specifielements in order to create more-aperative and socio
emotional information systems that fit to t
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1 Introduction

The rise of fintechbas drawn significant attention to the financial services industry. Once
believed to be a disruptor, this rise has developed towardgistence and bardintech

alli- ancesTheadvantagesffered byfintechshavebeenidentifiedin theareaof customer

experi ence, whereas those of banks are mainly in the area ebiffaak processing and
meeting regulatory standards (Jenkins, 2016). Consequently, fintechs have established an
image representing innovation and exploration, whereas banks represemuwtynand
seniority (Bussmanr017).

These aspects have been believed to be mutually exclusive and leading to fierce
competition (Nienaber, 2016). However, thesastence of incumbents and stapis can

be beneficial. Foexamplejn the beerindustry, theincreasinghumberof microbreweries

has broadenettie beer market and created new markets and customer groups. Thus, many
big players have reconsidered their product portfolio or actively approached
microbreweries.

Similar developments anenfolding in the financial services industry, where ongoing
digitali- zationrequireextensivennovation(Brandl& Hornuf,2017).Digital innovation
incorporates processes, services/products, and business models enabled by digital
technologies (Fichmamos Santos, & Zheng, 2014).

The rise of fintechs has gained speed in light of these developments (Puschmann, 2017).
Typ- ically, fintechsare small, nimble startupsthat usedigital technologiego deliver
certainforms of financial services. Themergence of digital technologies has provided
new opportunities for services that are being exploited by fintechs. Fintechs have partly
taken over functions previously reserved for incumbents; e.g., in payments, lending, and
investing (Eickhoff, Muntermamn & Weinrich,2017).

While this development has previously been seen as a disruption to the traditional
financial service industry, it is now increasingly leading to the formation of alliances
(Bocks, 2017). Now, fintechs may target their digitally augtee services/products
toward the large cugomer base of banks (Puschmann, 2017). Banks can help fintechs
address regulatory requinments and gain access to new customer groups. Consequently,
alliances between banks and fintealfeemergingthoughthephenomenoremainsovel
andthemotivationfor suchpart nerships is not yet wellnderstood.

Extant | iterature has treated the fselectio
& Ireland, 2008, p. 315) and thus has not focused on thiskeeae, the topic of partner

selec tion has received little attention, despite longstanding research emphasizing its

crucial role during alliance formation (Hitt, Tyler, Hardee, & Park, 1995). Moreover,
motivations to partner, and the subsequent selattd partners for alliances to develop

digital innovation has receiveslrenlessattention.Hence we mustfirst understandhis
motivationbeforeanalyzing theselectiornof partnersandthe natureof alliancegBresnen

& Marshall,2000).Weformulate thefollowing researclyuestion:
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What are the motives of banks and fintechs to form alliances for digital innovation?

This paper explores motivations for bafitkech alliances and categorizes these in a
frame work. The paperis structuredas follows: Sectiontwo outlines the recent
developmentof banks and fintechs, existing research on digital innovation, and
motivation to partner. Section three explains our methodology. The identified motives are
presented in section four. Section five discussemtitezes and their systemization, and
concludes theaper.

2 Background
2.1 Digital Innovation

In order compete in a business environment strongly disrupted by digitalization, digital
inno- vation is becoming increasingly important (Nambisan, Lyytindajchrzak, &

Song, 2017). Yoetal. (2010,p. 725) definedigital innovationasfi t baeryingout of
newcombination® f di gi tal and physical components
innovation augments traditional physical products with digitalomponents (Yoo,

Boland, Lyytinen, & Majchrzak, 2012) and enhances the usage and customer experience
(Porter & Heppelmann, 2015). Thus, npwncessesproducts,services,and business
modelsaredesignedisingdigital technologies (Fichman et a2014).

Digital innovation impacts the formation of business model innovation and firm
performance due to the oftenmissing internal knowledge on digital technologies and,

hence, the need to acquéinedintegratecomplementargxternaknowledggHildebrandt,

Handt, Firk, & Kolbe, 2015). In the financial services industry, the integration of external
knowledge led to digital innovatioasoundnewprocessege.g.,accounbpeningprocess

basedon ¢ v i -id @ @ rsdr @ides (e.g., online social investment strategaiad remote
consulting services), and business models (e.g., online banks artd-peer transfers).

Al t hough i nnovations al ways firequire su
knowl edge, [ é] the convergence thddegieer vasi
of heterogeneity and the need for dynamic balancing and integration of knowledge
resources. For example, convergent products may derive from metely different
industries and unrelated bodies odentlknowl e
the questfor newknowledgeto developdigital innovationtriggersvariousmo- tives for

partners to form alliances and seek access to exteroaledge.

2.2 Motivations of Alliance Partners

Alongside digital innovation, other factors triggmiotivations to form alliances. The
increase of international interorganizational collaboration has been attributed to
disrupting changes in the market and ongoing globalization (Robson, 2002). In the
management literature, several theoretical perspectinekiding transaction costs,
resource dependency, organizational learning, strategic positioning, and institutional
theory, have been applied to explain alliance formation (Nielsen, 2003).
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Thus, it is widely assumed that motivation to form alliances sed@n a rationale that

the perceivedralue or benefitfrom the alliance outweighsthe costs(Geringer,1991).

Benefitsone alliancgartnercanoffertheotherincludefi s k tompetenciegapabilities,

andk nowl edgeo ( Ni el sen, can20nlp BBe, fullypcapturddvihéen, but
partners are carefullyse ect ed and botindessiodles moti vesd ar

Based on these insights, the motives of partners have been identified. For instance,
Glaister (1996)dentifies 16 motivesin a sampleof UK joint ventureswith Western
Europeanpartners: Gain presences in a new market, obtain faster entry to market,
facilitate internal expansion, compete against common competitor, obtain economies of
scale, maintain market position, exchange complementary techndiegssify products,
concentrate on highanargin business, obtain faster payback on investment, spread risk
of large projects, share R&D costs; deicecompetition,produceat lowestcostlocation,
exchangepatents/territoriesand conform to foreign governmentpolicy. The wide
spectrumof motives showsthat alliancesfi a bexom ing an essential feature of

compani esd® overall or gani z avantageniacteasiaglyr uct ur
depends not only on a c o nmopoa thetdpss ofialtianaes n a l C
and the scope of its relationshi pg80)with ot

Ever since thesefirst findings on alliancesthe importanceof allianceshasincreased.
Consequently, there is ongoing interest in academalliEnces and their underlying
motives.

2.3 Alliances in the Financial Servicedndustry

The growing importance of alliances is also influencing the financial services industry.
One contributing factor therein is digital innovation leading to increasetomer
expectations. Customers are demanding financial services 24/7, and at the greatest
convenience. Moreover, digital technologies enable the provision of financial services at
any given location. Furthemore, digital technologies create huge casirgys potential

for banks by reducing the tradional brickandmortar infrastructure and streamlining

the workforce. New technologies also facilitate the creation of new services and accessing
new sources of revenue (Brynjolfsson & McAfee, 2014). Hewelanks often lack the
necessary knowledge for digital innovation, while fintechs are tapping into these new
opportunities.

Consequently, due to differences in skills and knowledge (which have been identified as
fi-gredientso for & Bdhakenraadel994)f, Hamlg et dintechs
appear to be interesting alliance partners for each other. Prior to forming such alliances is
some motivation to do so, yet the specific motives for each side have not been studied to
date and can currently only leferred. Due to high regulation, very specific service
offerings, and the novelty of digital innovation, general assumptions and findings
regarding joint ventures (Glaister, 1996)
2008) are not applicable. Ouesearch explores the motivation for digimhovation

based banifintech alliances.
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3 Methodology

We collected data in 15 cases, based on identification of digital innovations emerging
from alliancedbetweerbanksandfintechsaswell asindustryrepors on alliances, within
thefinan- cial services industry in Germany. We conducted 18 interviews to understand
what motivates the individual partners of bdimtech alliances. Currently, such alliances
are a multlayered phenomenon; hence, we took an aapive case study approach
(Eisenhardt1989).

The case alliances in our research were identified by analyzing press releases and
searching onlinéor newssourcesanddatabasesuchasCrunchbaseWithin eachcase,
theinterviewees from the respectigaes were selected according to set criteria: First,
they had to be actively involved thealliance(in eitherits formationor managinghe
modusoperandi) Secondthey had to be in touch with the alliance partner on a regular
basis, to substantiateeir active participation in the alliance. Third, they had to hold a
managerial position at the bank or a high positidhefintech(typically, weinterviewed
founders)Lastly,theyhadto haveaprofound understandirngf theinnovationdeveloped

within, or the innovation that initiated, the alliance. Additionally,we identified two
independentonsultantsvho werenotinvolvedin anyalliance ofour setbut havebeen
involvedin bankfintechalliancesbeforei eitherontheb a n &rd # e f isidetlre c h 6 s
total, we conductedhine interviews withbanks,sevenwith fintechs,andtwo with the
independent consultants (Table 1). We aimed for equal representation of famechs
banks, while the consultants were used to triangulate the findings.
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Table 1: List of interviewees and their position

ID| Group Position Length in min
1 |Bank Director Venture Vehicle/ Incubator 62
2 |Bank Director B2B and Innovation 51
3 |Fintech Founder 58
4 |Fintech Head of Partnerships 67
5 |Consultant |Fintech Ment&fenture Partner 78
6 |Fintech Head of Sales 54
7 |Bank Director Investing 61
8 | Fintech Founder and Chief Executive Officer 63
9 | Fintech Chief Customer Officer 72
10| Fintech Founder 61
11|Bank Director Trading and Investing 73
12| Bank Director BusineBsvelopment 71
13| Bank Director Business Development 69
14| Bank Director Business Development 66
15] Consultant |Partner Consulting for Fintechs 70
16| Bank Director Partner & Innovation (Private Clients) 72
17|Bank Board Member and Director B2B 39
18| Fintech Founder 63

To capture the muHiayered phenomenon of bafiktech alliances, we ensured the
examina tion in variousresearchdirectionsby following Eisenhard{(1989) and Yin
(2009)anddesign ing semistructurednterview guidelineswith openrendedquestions.

This guaranteedve could analyze all perspectives and assessments expressed by the
interviewees. All interviews were audiecordedandtranscribedor furtheranalysisThe
interviewstook placein Q3 and Q4 of 2017. Transcriptoding was performed using
MaxQDAVv.12.2.

Data analysis started with descriptive codes based on motives mentioned by the
interviewees. This led to the identification of 266 coded segments across the 18

i nterviews. Her e, our fesensewabf tbefdqughhnt
(Basit, 2003, p. 152) and understand how the motives were perceived and understood by

the interviewees. Subsequently, the-rtiees were analyzed for duplicates and similar

content. We assigned categories to each coded ségmased on the motivation
encapsulated in the segment following an open codirgegach(Strauss& Corbin,

2008). This processwas highly iterative and involved studying each interview
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individually, and in contrast to interviews from the other (bankrdech) group. Each
category represents one motivation of either bamkBntechs. Finally, we condensed
similar categories (describing similar motives) to a common category. This nuanced
analysis of the motives enabled us to derive nine categories fesidrom our
interviews.

4 Findings

This section presents the five motives for banks and the four for fintechs, and outlines a
sys tematization thereof. The motives are backed by quotations from our interviewees
(in italic with interviewee ID givein brackets).

4.1 Motives of Banks

(Rapid) Innovation

In all nine cases analyzed, banks were keen to partner with fintechs to speed up innovation
processes that would otherwise consume too much time and financial and managerial re
sources. Since thispplied to the whole sample, it reveals that banks are not only
interested in advancadeasbut alsovaluewell-thoughtout turnkey solutionsfor their
businessOur inter- viewees stated that banks could innovate by themselves, but have

b e ¢ o toelargkéand too ponderouwm promoteinternalchangep r o ¢ e(£2).8ke0
intervieweesvereawarethatthis is the result of old, traditional structures @t he | T
implementation of an idea would take 10 times longer, as these changes are tested more
extensiveynt il everything, e.g. alSincemegupatolsat or vy
demand the implementation or alteration of various processes multiple times per year,
companies outside banks are able to screen these nevanés and beconfeb et t er an
more efficient or .Fhug 'rom the viewpoimtefsbankst fimtpchsc s 0 |
are specialists who mainly focus on problems that impact most banks. Furthermore,
implementation for fintechs is easy, as they halesama | luer asa@t a(ll®. f ast e
Bankshnonly have to dock [the innovations] on
wi t h ({16).e mo

Competitive Advantage

As a secondmotivation,in five of the nine casesankswere motivatedto partnerwith

fintechs to achieve competitivedvantage and increase customer value. Interestingly,
banks acknowle dged t hat f i n tserethisg differegthbetterphigbey,i d e
more advanced, or [something thatAsfgrust g
instance, the German finaatiservices industry becomes increasingly competitive

bet ween traditional banks, ever y-béarmpmk 6s r
business model decreasésEvery bank searches for- addit
creation. We can perhapsalsbé er real added value to meet
using the dat a Mewehrep finechausually afferdheil services to a

variety of banks, which diminishes the unique selling proposition as banks prefer
exclusive partnershipg$7).
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Outsourcing

Third, bankstry to avoid using their own resource®n new andrisky innovationswith

unknown results, and attempt to save cossasmal | er firms with only
cansimplypreduce considerably cheapaéavepriceafdr achi ev
the marked (I11). Banks use fintechs to reduce their own workload, so that their

empl oyees can f ocus o0 ndooobmeed todie [ug] additionale s . T h
manpower as we already hAsvthe degelopme @fmewot her i
business areas uses up already scarce intesmlrcespnebankinterviewee mentioned

thatfi w do not needto setup theseinter- nal resourcesanyway.Wecan acquirethem

[from] the marketjustaswe | (Il1Dasfi f i nt e evhnsithahe APJ [Application
Programminglnterface] developmentfaster and betterthan when we would use our

own internal resour ces VBanksals@onsilatheéxtenthav e i r
to which, andfor what purposethey outsourcecertainactivities. Sane banks consider

outsourcing a huge part of their value chain, such as digital payment servicesthénge

aimto establisha wholly newbusinesdield (113). In banking,servicesf fintechs often
remainunrecognizedor customersn thebackgroundasso-calledii wh i & le thatared

fieasi er and faster to i mplement [ é] and use
our- s e | v e s Burtherl the$e partnerships allow banksitor oadl y di versi f
R&D activi- ties as there is avery active fiotdh s ceneodo (1 13)

I n conclusi on, banks prefer to focus on th
company nor an Hirm. We are a bartk we are good [at] financial consulting, we are
good[atjadd r essi ng behavior al f iodadwritingcomputeri cs [ €]
programso (112).

Learning
The banksd motivations to partner -ooieth fint
activities; it is also important to them to

ibr eak up exestimglproaedses,)which becomes harder the longer the process

exists. It is, of course, easier for other companies which can start from scratch and build

up a blueprint of how t o fheinildyi fafrerraenngte aap pwh
causes pinpcks to reconsideour traditionalt h i n Kl1). Truffintechsareseenas
sparringpartnerghatallow fi i-depthdiscussion$rom a differentpointof view|[ é &nd
startprocessem our bankwhich weprobablywouldneverhaveseemorpur sued o (1 11)
Hencefintechsii u s \eerystringent approacin theprocessingfi n f o r nfl@)tando n o
provideanfi i mp whickisaveryvery exciting driver -[ é] and
fertilizationo (111)

Business Model Evolution
As information about banks becomes increasingly ubiquitous and barriers to switching
finan- cial institutions fall, banks fear the increasing speed of chdhije They are also

afraidthati f i nt echs [ wi | | advance] t eretheye i nt of
able to replace currenbusinesanodelsby providing scalable,digital, and intelligent
sol ut(ll3pMesmc e, bsaenakrsc hairneg fAf or @&s¢hey aleeslingn e s s 0 |

fivery high pressui on the one side high regulatory pressure andhe other side low
i nter est mEheigtemiens stafedl thaBhanks see opportunities within digital
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financial servicesasdme xt remely interesting and excit
that our technical possibilities are by far raadvancedasthef i nt € kb &whdve
enteredthis strategicp a r t n e(I2)sThasepartnerships helpfioi dent i fy and
new business models and consider all the different possible r o alé3). idosvéver,
theintervieweesnentionedhatsomebanksdonotfol- low any clear strategif14). It can

also be assumed that banks fear missing opportunities to establish sustainable business
models for the future, @i t i s i ncredi bl y diwHefeandsindet t o
wealsowantto follow a digital strategy everyonen themanagement is anxious to follow

this oppo.uTheyalsotrytdicoh&) nce the wepeddhdbr ce t
acknowledgé¢heurgencyfor anorganizationalchangé or, evenmore to truly achieve

a mi nds e {lll)cHerce, hamlis see investments in fintechs as M&A activities

(127).

4.2 Motives of Fintechs

Trust and Credibility

Surprisingly,the motivationsof the interviewedfintechsto partnerwith banksareless

diverse. Six out of seven respondergasidered alliances as valuable assets for obtaining

trust and credibility(19). Onthe onehand,gainingtrustandcredibility throughalliances

with established banks is central to attract end customdistasu st i s very, Ve
and helps thenvest or s t o gain conf i dRanialarlyinthe t he
fipayment sector, the brand, or better said the trust, is very, very impbeapecially

i n  Ger maO@nyhe otlfet hand,. fintechs wish to partner with more banks and get
accessd¢ t heir customer base. Since failures
reputations, banks become cautious as fheyr e al ways a bit afrai
fintech will still exist or if the processes are [as] reliable as they are in old trawiti

i nst it ufloowencenie this buBdgn, fintechs wish to win partf@rtheirproduct

or servicein orderto establishafi t r aulse m@3) andrunafi f F shigp project to
overcome r eput at iFortheanorertheysuke faedbalig eusstonstol 3 ) .
askthe banksthassess out of their own experienc:
or service among .Jhus finteche usesbanks fibrd n tbreadn o d 9t) o
mar k(@ o

Resources and Synergies

Four out of seven fintechs mentioned that they see their partnérastas t o mer t hat
has the financi al endowment to bFieteths new
further benefit from the higher marketing budgets of banks, and from otreng@gin
marketing(13). Besides a productlated partnershifit her e ar e banks whi
in startup® which means that in some partnerships the bank only wants to get to know

[the fintech] and vice versa to investigate [whether] the partnerstight be expanded

t o an i nv e sAssoenadfintechéptordaseryiceswherethereisanytypeof
paymeninvolvedthey need deep knowledge, as well as assets, to ensure proper handling,
alongside a license to coform to regulationgl4, 18). As these requirements can be a
financi al burden for fintechs, or sometim
(13), three out of eight fintechs metionedsharingcostsof conformingto regulationas
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analliancemotivation.However alongside gperior financial endowment, fintechs often
wish to access banksd data and infrastructu
realistic casef8).

Customer Acquisition

As incumbent banks can provide large customer bases, which might be amareen

interest ing assetfor fintechsthanfinancial support,threeintervieweesrom fintechs

describedihi gher prominence [é] which means mor e
as a key motivation for alliances, as a databaGeaof o u n d  ocexisting oustbnielis o n

is incredibl.y temptingo (1 18)

Learning

Two fintechs mentioned intending to acquire knowledge about the market and the
industry(13), a s adbremdykaveafongtraditan (1 8) . Al ongsi de | ear
think in terms of partnehép and investment, fintechs wantfiou nder st and mor e
more how the customer thinks arrhowbhnksyv i ndus
provideiser vi ces for independent financial ser\

4.3 Systematization of theMotives

Most motives within the bank and fintech group are unique and distinct with only one

overlap betweehothgroups However thepicturebecomesnorecomplexwhenlooking

atthes i desdé different motives. Figure 1 compal
circlesrepresent the motives, while their size indicates comparatively, how frequently

they were mentioned. Thrizontalcategorieshowwhetherthe motivescanbeseeras
matchingcomplementary, or neutral. This categorization reflects the manifestatios of
motivesdé relationships in our cases.

Firstly, neutral motives are predominantly beneficial to only one side of an alliance. To
im- prove their own competitive advantage, some banks use fintechs for innovative (often
also highly customized) applicatigsmogramming or specialized tasks. Other banks use
alliances with fintechs as an opportunity to evolve their own business model. Some
fintechs pursue the formatiari anallianceprimarily to promotetheir productsbasedn

theb a n tkusténdcred ibility.

Secondly, complementary motives are considered as beneficial for both sides of an
alliance and supportive for furthering digital innovation. For example, the motive of

banks to rapid innovation through fintechs can well harmonize with providing tlitam w

needed resources (e.g., banking licenses). Banks aim to outsource certain activities such

as developing digital standard applications (e.g., -fepeer money transfer apps),
implementation of new reguldory rules, and servicing niche customer gmuphese

activities can be covered by fintechs aatthe sametime, fintechscanacquiremore

customergor themselvesviththeb ankékp. Thi s may | ead to 0c:«
and fintechs cooperate and compete simultaneously (Bengtsson &200€R,
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Lastly, matchingmotivesareidenticalamongthealliancepartnersandoffer agoodfit to

form new alliances. Learning can i mprove
for certain shortcomings, such as missing knowledge about digital tegileswon the
banksd side or missing knowledge on regul
side. However, learning requires time and trust to create deep business kngi8kedge

Motives of Banks Motives of Fintechs

&0
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=

=
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Figure 1: Overview of the motives to form alliances
5 Discussion and ConcludingRemarks

As thefinancialservicesndustryis consideredelativelyconservativendallianceswith

start upsarearelativelynewphenomenoin thisfield, thetopicof bank fintechalliances

is highly relevant for both practice aadademic research. Recent studies have examined
fintechs as such (Puschmann, 2017) and the emergence of a global fintech market
(Haddad & Hornuf, 2016); however, the motivations of banks and fintechs to partner has
not been analyzed in depth. Building te titerature of fintechs, digital innovation, and
alliancepartner selection, this paper identifies several motives of partners to form bank
fintechalliances.

The results show a variety of motives, which are often heterogeneous both within the two
groups and across the comparison. The clustering proposed in Figure 1 is a first approach
to systemizing motivation in this field. The categories within the framework are based on
the frequency with which similar motives were mentioned, which we take to iedht

rele- vance.

Thefindingsshowthatbankstendto pursuerapidinnovationandcompetitiveadvantage,
while fintechsseekto benefitromtheb a n teputiorandexpandheircustomebase.
Trustseems to be key for fintechs, as finance s&msitive issue for customers who do
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not want to entrust their money to unknown providers and regulatory authorities.
However, trust also plays a role for banks as potential partners. Thus, established banks
have to protect their own reputation, which ¢bul be damaged by all
misconduct.

The heterogeneity of motives is not necessarily negative, as the motives are not

contradictory in al/l cases and thus not
motivation to be comemore digital aigns with f i n t mdtivatolto expandtheir
customerbaseFore x amp | e, the alliance partnero6s
visibility of ¢ttbreyielingmalkcdnsonhenefit. or i ent a

A comparison of the motives shows that only learrapglies to both. Fintechs are
especially interesteh building functioningand stablecompanieswhile bankswantto
learnmoreabout the dynamics and agility of fintechs. Organizational learning, or, more
precisely, interorganizational learning, is aoften-discussed topic in both academia and
practice, which is also rekvant for banKintech alliances. Banks can either develop
innovative products themselves or outsource to fintechs for more rapid outcomes; if they
want to become more innovative themselves,fintechscan serveasa companion

throughouthelearningprocessTheoreticallybanks cathendevelopi f i mptreocdhu ct s 0

in-houseandno longerdependon alliancesFintechscould also benefit from temporary
alliances by developing stable onggational structures, expanidg their customer base,

and building their reputation. They may also be able to eventually break away from the
partnership to establish themselves@®petitors.

However,if banksdo not strive for learning,but ratherwantto savecostsandresources
through outsourcing, they become increasingly dependent on their partners.
Consequentl vy, fpowermaymndreasiovebtimme agdtihie comditiomsfor
furthercollaboratiorcouldberenegotiated. Our findings slvdhat banks value achieving
competitive advantage slightly more than learning. This poses a question regarding the
actual design of the alliances and the associated objectives of barfkaeuit.

Knight (2000) states that trust, teamwork, and comnmitraee prerequisites for learning

in interorganizational relationships. Corresponding factors require time and interfaces in
daily collaborationFurthermoreSobrero anédRobertg2001,p. 493)identify fi t typeof
problem solving activities beingartitioned and their level of interdependency with the

i al

mu t

restoftheproj ect 06 as relevant regarding perfor ma

stimulates dradeoff betweera shorttermefficiencyincreaseandalong-termlearning
procesgSobrero& Roberts, 2001)If awell-functioninglearningprocesss of interest,
which seemsto be the casefor both banks and fintechs, a custorserviceprovider
relationship, which is limited to sharing the fintech product, is insufficient. A closer form
of alliance with tight collaboration, efficient knowledge management,-a@iirdinated
interfaces, and appropriate organization is also g@red. Since knowledge is a
fundamental resource for gaining competitive advantage (Cédevarro, 2005), and
learning prorotes process and productiomovation (Westerlund & Rajala, 201@ye
suggest that future research investigate interorganizational learttiegontextof bank



315" BLED ECONFERENCE DIGITAL TRANSFORMATION. MEETING THECHALLENGES | 313
JUNE 17 - 20,2018,BLED, SLOVENIA, CONFERENCEPROCEEDINGS
F. Holotiuk, M. F. Klus, T. S. Lohwasser & JMoormann Motives to Form Alliances for Digita
Innovation:The Case of Banks and Fintec!

fintech alliances.In this setting, specialattentionshouldbe paid to existing forms of
interaction to identify opportunities for interorganizatideatning.

This paper focuses on the motivation to partner, but not the design of the alliance itself.
Our studyis alsolimited by the smallnumberof companiesnterviewed which restricts
thevalidity of the results. Additionally, only the German market was considered; thus,
larger studies are necessary to confirm the robustness of the results. Furthermore, the
assessment of whether certamotivesare contradictoryor complementargiependsn

context, makingieneraktate mentsdifficult.

Despite these limitations, the study outlines an approach to systematizing the various
motives for baniintech alliances. We believe that our results are generalizable due to no
country specific argumentén our reasoning and transferable to other contexts (e.g.,
countries or markets with similar characteristics). Still this should be tested by further
research. In addition to the abovementioned implications for future research, practical
implications irclude the suggestion that both banks and fintechs clearly identify their
respective motivations before foring alliances. Their own motives should be compared
with those of the potential partner to identify synergies, as well as potential conflicts of
interest, at an early stage.
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1 Introduction

Nowadaysa majority ofapplicationgapps)for smartphones use push naotifications as a
way to communicate to the usand create greater engagement (Kim and Baek, 2018).
Forapp developey notifications aren effectiveway to interact with thasers in different
waysdepending on the nature of your notificatibfowever,when a notification is sén

out to a user, it is deliveredirectly with without considering the users situation
psychological state (Okostet. al., 2016) The notification could begerceivedas a
distractbn or interruptbn, potentially causingattentionandfrustration for the recipient

even if the content of the notification is not demanding gKaishlev,Proulx and Dunn,
2016).Dewite the frustration, a user might respond subconscious to an interruption due
to sound or vibrations in association with the notificatiand leading them into their
smartphone to explore which applicatitrat sent the notificatiofTurner, Allen and
Whitaker, 2015) If the main goal of the notification were to get the users attention, it
would be beneficial tareatean interrupting notification that uses audio, vibration and an
urgent formulation of the text. Whereethim of engaging the uséails iswhen the user
decides to turn off the notification (which can be made in most application settings) in
their smartphone, and the application loses the ability to communicate with the user
(Pielot and Rello, 2017)

There arananyfactors to take into account when dealing witls e actiordsin relation

to notificationsin real life situationsThe app designer mukeep the usentrigued and

drawn back into theapplication, without crossing the line where interest turns into
frustration. As Buttrick, Linehan and Kirmaf2014) suggesthe interaction between
people and contemporary technology could be perceived as a subrfussiydominant
(technology)relationship. They also state that technology is ostensibly developed to
supprt people in their dailyVies butin recentyears technology coulsk viewed as more
demanding, rather than support{@uttrick, Linehan and Kirmar2014;Kushlev,Proulx

and Dunn,2017). Turner, Allen and Whitaker(2017) suggest with the ubiquity of
notifications comes increased cognitive load for the user. Notifications have been used
extensively in marketing particular in retail with the rise of -tgmtion technology
(Fauldset al, 2018; Kim and Baek, 2018) however rather that guiding the user the
notifications are seen as intrusigfarapanosyeixeira andGouveia 2016) If designers

start out from the assumption that contemporary technology is a demanding force in the
humancomputer relationshighen theycouldimplement thehilosophywhen designing

a notification(Saltan, 20147 urner, Allen and Whitaker2015).

This study will explore how the appser interaction can be structured to benefit both the
developer and the usefhe research seeks to identify how to optimise the ndtdita
without annoying the user to the point where tey off the push functionsThe study

will identify the most suitable way of using push notification for social media apps so the
user cannot resist opening them.
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2 Background

How the humancomputer relationship works when dealing with push notificatiass

been investigated iprior studiesconductedn the field (e.g.An, Woo, Lee and Yeom
2016;Elslander and Tanaka013;Turner, Allen andWhitaker, 2015. Theusage patterns

onsodal media todayrealso an important factor to take into account for this study when
dealing with the usersod beh@oxiandMoorelamdd i nt
2015).

2.1 Daily notifications

An extensive study done by Elslander and Tar@ka3) at Kyoto University, Japan,
providedsomeinterestingresults about the use and perception of mobile naotifications.
They handed out a survey containing various questions about notifications and received
9900 answersFrom the data analysisome parameters distinguished themselves.
According to their study, roughly half of smartphone users receive less than 10
notifications per dayThe difference is that younger smartphone users (aged below 25)
and female respondents tend to get regtibn moreoccasions than older users and male
respondents. Furthermore, there is a visible difference depending to which operating
system (OS) the users smartphone has, 69% of Android users gets more than 10
notification per day while only 45% of iOS users do.

2.2 Interaction with notifications

Besides looking into the amount of notificatiarsers receivet is important to analyse

how the users interacts with them to get a better insight of their behavmurand
Mooreland (2015) found that notification suels automated Birthday updates from
Facebook made wusers fell obligated and pr
sense of and cognitive loaded in response to notifications has been identified in previous
research (e.@koshi et al. 2015Westermann M®ller and Wechsun@®015.

Another parameteior measuring notification was suggestesh E| s| ander and

(2013)thatst udy showed t hat nearly all respond
screen regularly in order to check for missed notificatidmset al., (2015) found that
multiple not f i cati on in quick succession | ead

notifications.More importantly, the frequency of interaction differed between gender and
age in their study. The respondents aged under 25 claimed to check their phone at least
once anhour, while respondents aged over 25 stated to only do so sporadically.
Furthermore, almost half of the female users check at least once aoimparedo only

one in three male users. Android users also check their phone more frequently for
notifications they missed out dhan iOS usersHalf of all Android users cheeki their

phone at least hourly, compared to only 16% of iOS {Edstander and Tanakaz013).


https://ecu.on.worldcat.org/search?queryString=au:Tilo%20Westermann&databaseList=3200,1461,2110,2229,2108,1931,2107,3838,3839,1697,3313,3036,638,1937,2507,1978,2109,3494,2481,3371,3404,3129,2513,2237,3369,2038,2236,1861,1982,2433,2795,2233,3967,2375,2210,2175,2570,3384,2051,3382,1953,1875,2007,2447,2006,2209,1834,3034,2462,3197,2261,2062,2260,1842,3227,2259,3502,2059,3909,2211
https://ecu.on.worldcat.org/search?queryString=au:Sebastian%20Mo%CC%88ller&databaseList=3200,1461,2110,2229,2108,1931,2107,3838,3839,1697,3313,3036,638,1937,2507,1978,2109,3494,2481,3371,3404,3129,2513,2237,3369,2038,2236,1861,1982,2433,2795,2233,3967,2375,2210,2175,2570,3384,2051,3382,1953,1875,2007,2447,2006,2209,1834,3034,2462,3197,2261,2062,2260,1842,3227,2259,3502,2059,3909,2211
https://ecu.on.worldcat.org/search?queryString=au:Ina%20Wechsung&databaseList=3200,1461,2110,2229,2108,1931,2107,3838,3839,1697,3313,3036,638,1937,2507,1978,2109,3494,2481,3371,3404,3129,2513,2237,3369,2038,2236,1861,1982,2433,2795,2233,3967,2375,2210,2175,2570,3384,2051,3382,1953,1875,2007,2447,2006,2209,1834,3034,2462,3197,2261,2062,2260,1842,3227,2259,3502,2059,3909,2211
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2.3 Difference between operating systems

Thedifferencei n t h e u s ebetweén opeeating systanf®S) can be explained

by looking into how the different OS haedland displag the notifications to the user.
The two most commonystems aréndroid that uses the notification drawer and iOS
thatuses the notification centfgi, 2017). Both systemshave an associated workflow
that differs betweethe two platformsWhat can be seen is that notifications are much
more prominent othe Android as they areepeatedly appearing on the locked screen and
sticky icons are placed on theme screen, giving the user a frequent reminder to open
them. Android also allogthird party applications to submit a customized view object in
the natification view(Xu and Zhu, 2012)With iOS, being less able twe customize, it

only allows submittig text content. Also, the iOS user is only reminded of new
notifications once and after they have appeared on the screen the notifications hides in
the notification centrgLi, 2017. The pulldown notification centre that holds an
overview of the curremotifications on the phone was initially releasedtomAndroid

OS In 2011, Apple introduced a very similar looking feature with i@5,52017). Both
notification centres have been evolving since by addig functionality like custom
icons, imagesral action buttonsith the aimof drawing the user back into the apps.

2.4 Use of Social Media

Social media platforms kain the last couple of years becomeentrap ar t of peopl €
everyday life and studies have shown that nearlythirds of Ameri@an adults used

social network siteaccording tdPerrin(2015).The rise of social media has affected areas

di vers areas of gsevarlppoldics and paliticabdelibaration.|Sacthli n g
media has even changed the way people get and shimenation and their
communication patterns around the globe about civic life, health, dating andeive|

(Perrin 2015). The study found prominent correlation between age andléwvel of

social mediaise Since the introduction of social mediaungadults in the ages 18 to 29
havealways been the most likely usein 2015, 90% of young adults in America used
social media compared to 12% in 2q@=rrin 2015).Also, among the users aged-29

there has been a §frcentage point increaseuseduring the same time period.

During 2077, 81% of the Swedishpopulation with access to thinternet visited some
kind of social media networgite (Davidsson and Thoresson, 2Q01This number has
been steadily increasing ever since the concept of sowialia was established
(Davidsson and Thoresson, 20Fidah| 2011) Especially interesting is it to see how
fast theaverageages of theegular social mediaser has dropped during the past years
in. Currently, there are no signs on an overall decré@mdbe use of social media
platforms, which highlights the importance of designing apps with user centred
functionality (e.g. Nielsen, 2012)
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25 Fear of Missing Out

The growing impact ofs oci al medi a on pla® prémotédsa ever
developnent of anew set of rules and guidelines when desigmmapile applications.

The pace of life online and offline is becoming increasingly intertwined and has led to an

up rise of the phenomenon termed Fear of Missing Out (Fofld@3hlev,Proulx and

Dunn 2016).In a study done by Przybylski et #2013 p. 1841) the phenomena is

defined as dipervasive apprehension that others might be having rewarding enqesi

from which one is absento

0. People with FOMO tend to heresenbnline more, especiallgn social media, arthis

canleadto peopleexperiencindow levels of overall life satisfactioand a greater sense

of isolation (Kushlev, Proulx and Dunn2017). Previous researcfound a correlation

between FOMO and young adultdo tended to use Facebk more often immediately

after waking up, before going to sleep, and were more likely to give into the temptation

of composing and checking text messages and emails while operating motor vehicles
(Przybylski et al. 2013 This phenomena caisobe conneted to the study by Elslander

and Tanak2013) t hat showed nearly al/|l responder
screen regularly in order to check for missed notifications

With the rise in social media usage and increase in notifications redgivesers this
research seeks to identify the design parameters for application notifications that would
engage users without frustrating or alienating them.

3 Method

This studyis based on aombinationof a surveybased questionnaire and a qualitative
perceptionstudy, which were undertakeduringlate 2017. The surveused was based

by prior studies in the field of push notifications and social mwitgather quantitative

data about the wéeledtheeteséncssto study
about push notificationgElslander and Tanak&013;Perrin 2015) The surveywas

limited to people who has a smartphone since that is a requirement for being able to
receive push notificationsdm social media applications.

31 Survey

The first phase inlatacollection uses an Internet based survey that was distributed, via
Google Formsto a sampleof young adults due to thesignificant use okocial media
(Perrin 2015). The surveincluded demographiguestiondocusing onageandgender
andtechnical questions, such agerating system (OS) of their smartphone. These three
factors can be useful in tlamalysisof the received data. The structural questions of the
survey investigatedthe appuser relationship and their personal preferencesurts
intriguing push notifications.
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Besides the three important factors of age, gender and OS, further catebguiestions

arei ncluded in the survey acc acesdlhesigdefined t he
parameterarebased orE|l s | ander (2013)survegamedoaddtgrguish the

most significant questions to receive valid responses. The parameters for this survey are
presentedn Table 1

Table 1: Notification Parameters

Notification Measure

Characteristic

Amount For how many social media apps have you enabled push notificatig

Freguency How often do you (in general) receive notifications from social med

Importance How important are social media notificationsytmu?

Action What action do you generally take upon receiving a notification f
social media?

Behaviour Which notification would you open?

Preferences Give an example of a push notification that makes you happy/anno

3.2 Perception study

In additionto the survey, a high fidelity (Hi) prototype that simulates push notifications
wascreated and displayed to the test personsagneedo participate. The prototype is
very basic, only focusing on the notifications and present two opfiomes;d or ficanced.
The simulated pushotificationcontaireda text message written adifferent character
or tone Either the texthad a demanding and forcing tone, or iasvmainly of an
informative and polite tonthis is designedo see how the useemeive and interacts
with the different characteristic of the notificatidrhe notifications were designed tbe

as trustworthy as possible and recognized as typical notifications generated from an
existing social media applicatioB.a s e d o n 000) eeseareh erohsw nfay users
needed to cover usability issudsperception studwasperformedodn six peoplewhich
makes it possibl drawinitial conclusiongNielsen 2000) This test was supplemented
with a follow up question after each decistoimprovethe level of knowledge about the
users perception of the characterisfidgough thismethod the test for this study inddce
the user into a familiar feeling of a rdié situation and act naturally according to their
normal behaviour, inddition to providing more information to the results.

4 Results

The results of this study collected as both data and extracts from inteavegwesented
and discusseith the followingtables and listsThe study populatiomainly focusing on
young adits with an equal division between gender and operating systech

4.1 Results from survey

The survey wamade availabléor one week and during that time generated 85 responses.
The majority of the respondents belonged to the age gro@® B8d the ditributionof

U S
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gender vas almost equivalent between females and males. The responses to the six
parameters stated in the imed arelistedin Table 2according to the most picked option.

Table 2: Survey Responses

Notification Survey Responses

Characteristic

Amount 72.6% of the users stated that they only have enabled push notific
for a few important social medapps.

Frequency 40% of the respondents receive more than 15 notifications per day

Importance 31.8% evaluated the importance of social media notifications as nu
3 on a 15 scale.

Action 54.8% stated that they open a received notification later on.

Behaviour Option between two characteristics

0 The push natification with a more demanding character
selected by 53% of the respondents.

o The push notification with a subtle and solely informat
character was selected by 79.8% of the respondents.
Preferences Examples of emotions towards notifications (based on the survey).
0 Happy: Snapchat, comments/likes on their own posts

friend requests on Facebook.
0 Annoyed: Suggestions in general, spam (advertisement
comments on Facebook post they docare about.

The demographic results from the survefytotal 85 respondentrepresented in Table
3.
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Table 3:Demographic Results

Percent
0-18 3.5%
18-29 90.6%
30-49 2.4%
50+ 3.5%
Gender Percent
Female 57.6%
Male 42.4%
Operating system Percent
i0S 51.8%
Android 48.2%
Amount notifications enabled for social media apps Percent
Only for afew important apps 72.6%
All of them 25.0%
Noneof them 2.4%
Frequency of receiving natifications Percent
More than 15 per day 40.0%
5-10per day 24.7%
10-15 per day 20.0%
1-5 per day 10.6%
None 4.7%
Importance of social media notifications Percent
5 (very important) 3.5%
4 27.1%
3 31.8%
2 23.5%
1 (not at all) 14.1%
Action upon received notification Percent
Open lateron 54.8%
Openimmediately 41.7%
Ignore 28.6%
Other action 4.8%
Behaviour to characteristic of notification Percent
fl1l0 people wants to be your friend, 53.0%
AiYou have 10 new possible friendso 47.0%
AiYou have a newocsotnbment on your 79.8%
iSomeone has written a comment you [ 20.2%
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4.2 Resultsfrom perception study

The qualitative test resulted in six interviews and the average age of thartespant

was 24.2 years oldacrossthe group of young adults. Gender and OS was evenly
distributed in the test group between females versus males and Android versus iOS.
During the test they were presented with twelve push notifications. The topics of the
notifications came in pair@ith the same meanindput with either of a demanding or
informative character and ese displayed in a randomized order. As stated in the
methoablogy, the participantgyot the choice of either open or cancel the push. The
statistics of their choices are presented in tadbleelow, where the option with the most
votes is highlighted in bolder font. Somparticipantsstated that they would just lock the
screen without taking any action upon the notifications, those are displayedliwéh a

Table 4. Data from perception study

Type Cancel |Open
Demanding [1 5
Informative |3 3
Demanding (1 4
Informative |3 3
Demanding 5
Informative 2 2
Demanding 14 2
Informative 5 1
Demanding |3 3
Informative 2 4
Demanding 5 -
Informative 5 1

The option between the pairs of differemtification characteristics that got the most
votes to be opened is displayed as the list down below.
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Table 5: Notifications most likely to be opened

Notification Responses

Happy 5/6 chose to open tltemandingpus h fACheck it out
Birthday you a happy birthday! o.

New post 3/6 chose to open theformatve pus h AYour friend
Friend This topic did not get a winneedual). Both the demandg and informative
request push was opened by 4/6 people.

New messagg 5/6 chose to open tliemandingpush AYou have jus

New update | This topic did not get a winnéequal). Both the demanding and informati
push was opened only by 1/6 people.
New push 3/6 chose to open tlemandingpus h fil new push,

In total, the test articipantschose to open a push of a demanding character 19 times and
cancel 14times. Of the informative character, the test persons chose to open them 14
times and cancel 20 times.

5 Discussion

When looking into the results of the survey and the perceptialy, some data can be
discussed inthetermspfar t i ¢ i p a n FEramithe besulisat\sdemsuthmbst of

the people involved in this study cdrenore about thedentity of thesender of the
notification, than the character of the pundtificationitself. From the survey, 72.6% of
the85 respondents only had activaprdash notifications for a few important social media
appsand only40% of the respondentgsually receivedmore than 15 notifications per
day. The frequencgf notificationsdid not differ between the genders of the respondents
for this study This differsfrom the previous research Byslanderand Tanaka(2013),
which may be due to the smaller sample size in this st study found thahe high
frequency of notifications from social media apps has led to resentment against push
notifications in general among young adul{®koshi et al. 2015) This finding is
somethingdesignersnust take into account when developing this kind of functionality.

From the perceptiostudy, the notifications of a demanding characterepredominant
opened in conparison with the informative ones. Two of the topics got the same amount
of the choice between open or cancel, those ferew friend requestandfiNew update
availablé. Of the respondents five out of the stxose to open both the demanding and
informative notification about a new friend request. The#&soning behind thigas that
getting a friend request is always something that makes them happy and intéreated
alsobe arguedhat this isan extension of thehenomena of thE€ear of Missing @t
(FOMO) as stated in the study done by Przybyskal (2013).This test shows that the
user might care more about notifications if it has to do with their social life, since a missed
friend request can give a pervasive apprehension that a rewargiegeace habeen
missed

The notification about a new update was cancéMeyout of the six participanfser both
the positive and negative formatgth the argumeny the participant ithat updateare
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always boring. In comparison with a new frierequest, an updates notisually give

the user any rewards in the so@ahtext These results spe#&kthe significant factor of

the users emotions towards the content of the notification. The natification could be made
more irresistible for the us¢o open by taking advantage of the FOMO phenonaegrh

by writing them in a way that is presenting the content of the notification as something
that will be rewarding to the us@Przybylskiet. al 2013).

The follow-up questionsprovided additionalclarification of and insights into the
motivations behind the choice&lmost all ofthe participantstated that the most crucial
factor when deciding what action to take upeceivinga notification ishbased onwhich

app the push has been sent fromsThactor can be difficult to chandar the application
designer as they only have control over difeerent characteristic of the conteritthe

push notification not the app itself. However this finding is important for the developer
to keep in mind frm the beginning wheareating the approday usesapparently hee

a very strong relationship to their apps and know what to expect from(fw@oand
Moreland, 2015)Thisrelationship may haveffeciedof the majority of the respondents
for this study beg young adults who have been active on social media since the
beginning(Perrin 2015). herefore they know what to expect from different types of
appsas he stateof the relationshi@nd the nature of the future interaction between app
and user isetp in the very beginning from the first notification.

6 Conclusions

The results of the study shothat people are used to receivelasge numberof
notifications from social mediapplicationseveryday, even though they do not find them
very important ointeresting. The data from the survey also showed that people had really
strong feelings towards some apps in particular. When they got to state their personal
preferences, almost all of them felt resentment towards notification from Facebook, while
notifications from Snapchat made nearly all of them feel happy.

Theresults from the percepticstudyillustratethat notifications of a more demanding
character wre predominantly opened moaten than the purely informative pushes
which is consistent witffurner, Allenand Whitake(2017 who found that context is an
influence on the decision to opdtiowever according to the tegarticipans 6 f eed b ac |
the most crucial factan the choice to open a notificatiégmbase orwhich app seni to

them. The onclusion of this study is that the apger relatioshipis setfrom the very
beginningof the use of the apfhis study identifies that the most suitable way of using
push notifications for social media apps is to build up a trustworthy relationghighe

user from the start by using a vocabulary that fits the common language of the user and
avoid sending out notifications without content. The user will be drawn back into the app
if they feel like the sender has good intentions iargiventhe usewsomething in return

on a fundamental emotional basis by openingithdiction Openingnotifications could

be made more irresistibte the user by taking advantage of the FOMO phenomena, by
writing them in a way that is presenting the content of theicatibn as something that

will be rewarding to the useifhere are several ethical issues that are raised when
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discussing the use of notification because of the interruption of the user. Recent research
is focusing on the i mp aovgerall welbeing avimes bemg r s é a't
continually interrupted by notificationK(shley Proulx and Dunn2016 Kushlev,

Proulx and Dunn2017; Pielot and Rello, 20)7However, if the goal is to generate
revisits, the resultsuggesthat a demanding charactertbé notification is a good choice

of direction and will generate a higher frequency of reviSiteere are reservations to
giving this recommendation to developers due to the potential stress this might put upon
the user(cf. Karapanos, Teixeira and Gouae?2016 Kushley, Proulx and Dunn2016

and the possible negative letgrm consequences of the ayger relationshipwith the
proliferation of applications all demanding attention from the smart phone user, the design
of apps and psychological impadtrmtifications will be a growing area of research (cf.
Turner, Allen and Whitake2017)

7 Limitations and Further Research

The study was undertaken with Swedish participants focusing on social media platforms.
The research could be extended by cagyut cross country research to evaluate if the
results hold true for young people from different cultural backgrounds that may have
different usage patterns and use different social media applications. Though not within
the scope of this study, furthemigitudinal testing of the users response it suggested to
investigate if the users perceptions towards the notification changed over time or as result
of their changing attitudes towards and use of the various social media platforms. While
this research frused on social media applications uses are now bombarded by a variety
of notifications from other applications such as calendar updates and instant messaging.
Additional research could compare the impact of notifications from a wider variety of
applicatians including those designed to have health or behavioural benefits (Hosch et al.,
2017).
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Abstract The main problem of this research is, in general, Energy policy
in EU. Current energy profile of EU and the prospects for the future are
highly unfavarrable and uncertain. During last two deca@egrgy policy

in the EU have proved to be inefficient. European Commission adopted
numerous legal and accompanying documents both at European and
national level(s), but it is evident that energy policy does not provide the
results expected by decision mekand satisfactory for EU citizeriBhe

main results of this research can be summarize as follows: a) EU, in general,
is not successful in achieving its goals related to energy policy; b) Reasons
for such a performance are very complex and of differentr@ac) The
significant causes for shedrm and longerm energy instability are
identified in area of energy management, whose part is strategic control; d)
Research shows that absence of unique methodology for measurement of
energy strategy efficiencis important obstacle for current and future
planning; e) This study suggests use of energy security as an indicator for
measurement because its application on research sample (EU 28 member
states, 2002015) proves its reliability, accuracy and applidgbi
Research also, points to main limitation for use of energy security indicator
in strategic control.
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1 Scope of the reseach

The main problem of the research is the critical analysis of strategic energy management
in the EU at all stages, with particular emphasisstrategic control, as a phase of the
management process, which assesses the effectiveness of the implementation of the
anticipated measures and decisions about necessary changes. Energy policy and strategic
energy management in the EU have proved tinéiéicient. Over the past twenty years,
numerous strategies have been adopted in the field of energy policy, a number of
measures have been proposed to improve energy security, but the results are not as
expected. Regardless to the numerous directivesregdations in this area, all EU
countries face the problem of the ability to provide enough energy for all their needs,
from a reliable source and at an affordable price. The complex geopolitical changes and
the specificity of the relations between the Bnd the Russian Federation only further
complicate the already high dependence of the EU on energy imports. In such a situation,
some Member States are in a particularly unfavourable position. The EU's energy policy
and strategic directions for furtherevklopment of the energy sector (related to
environmental regulations) are, in addition to the migrant crisis, the biggest subject of
dispute between the European Commission and individual Member States. Common EU
policies and interests of individual Memti&tates are very often in conflict, which in turn

leads to the deepening of energy security problems in the EU, and may have wider
implications.

The EU has defined energy security as one of the priority goals efdomglevelopment,

but on the other mmal, neither the defined ways of achieving the stated objective are
clearly defined nor accepted. One of the major causes of the problems that exist in the
assessment of strategic energy management is the lack of a single approach to the concept
of energy scurity itself, as well as the lack of a single consensus on the methodology for
assessing (quantifying) energy security. All of this creates major problems in the energy
management process because parameters for defining the success of its implementation
are not clearly defined. In this situation, without adequate analytic, high data and clearly
based data processing methods, there is a growing potential for making wrong decisions
that are always far reaching in the sphere of energy security and haver anmpajct on

national security as a whole.

All of this creates major problems, both in the further direction of the EU's common
energy policy and in the design of the energy management process at Member State level.

2 Subject of the research

Subject @ this research is conceptualization and application of energy security as
indicator for measurement of achieved energy security policy results.
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3 Novelty of the research
Main contribution of this research lays in three key novelties:
3.1 Research vill suggest newi improved definition of energy security

Besides the fact that successful energy policy is one of the key priorities of all countries,
there is still no single accepted definition of energy security. There are a humber of
definitions whichcan be divided into those focused on the security of supply {&nort
energy security) and definitions which take account of a broader concept of energy
security (longterm energy security). Wizner (2012) analyzed 36 definitions of energy
security and & himself defined energy security as "the continuity of energy supplies
relative to demand". A broader concept of energy security assumes that energy security
is a complex issue based on multidisciplinary approach including economics,
engineering, politideand natural science (Mansson, Johansson and Nilsson 2015). Every
discipline analyzes energy security from its point of view, so this could lead to conflict
of assumptions. In addition, the very method of defining energy security is associated
with a numter of challenges because one cannot expect thah@drtant factors are
relevant to all countries equally, whereby their importance changes over time (Vivoda
2010). Therefore, it can be said that energy security is a dynamic category because the
approachvaries depending on the analyzed timeframe. Depending on the analyzed
timeframe, the difference arises in the perception of the perspective (Cherp and Jewell
2011) and in the national priorities in general, and in particular for energy security
(Johansso013).

3.2 Research will suggest new methodology for measurement of energy security

Due to a number definitions and different approaches to energy security, development of
a methodology for its calculation is connected with a number of difficultieis. Gan
certainly result from the previously mentioned limiting factors, but pigbrity
positioning of energy security on the agenda of all countries certainly deserves continuous
efforts in finding a reference methodology to assess all aspects actlteithe factors

of importance. The existing methodologies are quite different from each another primarily
depending on the dimension of energy security they analyze, on whether they evaluate
energy security on macro (country, region) or micro level, bether they are related to

the security of supply or they include demand as well, and depending on the factors they
include, etc. It is therefore necessary to develop new methodologies that will be more
comprehensive and that will include as many factoas affect energy security.

Each of the observed factors can have direct and indirect impact on energy security. An
aggravating circumstance is the fact that many factors of importance to energy security
are not quantitatively measurable. For exampleppghtical conditions, political
instability and armed conflicts certainly affect the price and transport of energy, and hence
energy security. Regardless of the great importance, it is difficult to quantitatively
measure the countries' political stabilityshould also be taken into account that energy
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security is a dynamic category that follows global changes. Therefore, it is necessary to
monitor the global changes but also the changes in the value of a defined indicator of
energy security. Only monitmg of energy security over a longer period can certain
changes to be established and certain conclusions to be made accordingly.

A whole range of economic, political, social and environmental factors (Kruyt 2009)
affects energy security. There are mdifferent approaches in literature for calculating
energy security indices (Jansen, Arkel and Boots 2004; Martchamadol and Kumar 2013).
The difference is most commonly made between the indices that recognize the security
of supply and ignore the security demand. Most of the indices recognize only some
factors of energy security, such as economic and environmental factors (Bollen, Hers and
Van der Zwaan 2010; Criqui and Mima 2012), while political and social factors are less
common.

Political and/or social aspects are often excluded because, inter alia, they are not
quantitatively measurabl®olitical risks are notoriously hard to quantify because there
are limited sample size values or case studies regarding when an individual natio
Geopolitical riskcovers all kinds of risks that investors, for example, would take because
of the political changes or instability in a country. Political instability affecting
investment returns could stem from a change in government, legislativespother
foreign policy makers, or military contr¢| Fi | i povi i and Petrovi
a political risk could drag down investment returns or even go so far as to eliminate the
ability to withdraw capital from an investment.

3.3 Research willtest applicability and validity of energy security as indicator
for measurement of energy policy effectiveness

Most of the existing indices are created for the purpose of country rankings. However,
nonhomogeneity among countries has the effect of inaatecqcomparison and thus loses

its meaning in country ranking. In addition, if indices are analyzed per se and as isolated
cases, then they make no sense and have no practical value. Deakiog and the
creation of measures to improve energy secwitgeaningful only based on the analysis

of parameters that gain importance over time and on monitoring of their mutual impact
on energy security. Based on a critical analysis of the methods, BEmergy Security
Index(ESI) was proposed and applied inaaple of EU28 member states, with clearly
outlined recommendations for decisinraking in the future

4 The main objective(s) of the research

On basis of research problem, it can be defined one primary and five secondary objectives
of the research.

20
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Primary objective
Whether is the energy security as complex, composite and aggregated indicator applicable
for the assessmenf effectiveness of EU energylicy.

Secondary objective 1:

Energy profile of EU. Production and consumption of energy prodnctise EU by
source (oil, natural gas, coal, renewable energy, nuclear energy). Energy infrastructure in
the EU.

Secondary objective 2:
The EU's energy policy and strategic directions for further development of the energy
sector. Critical analysis.

Secmdary objective 3:
Researching modern approaches to energy security.-8hortand longerm energy
security.

Secondary objective 4:

Researching contemporary approaches to strategic energy management, with the aim of
achieving energy security. Stratefinergy Management. Strategic management phases.
Control as a phase of strategic management. Techniques for qualitative and quantitative
control of the predicted goals (in this case energy security), which is a very valid indicator
of the efficiency of thémplementation of strategic energy management.

Secondary objective 5:

Research of the achieved level of energy security. Defining the approach to quantifying
energy security. Critical analysis of the quantification approach. Input and output
parametersDatabase. Data mining. Selection of data. Number of observations. Methods
for data processing. Interpretation of individual results and trend analysis.

5 Methodology of the research

Research strategy can be defined as survey. Yet, since research ldk imata
processing and results for EU member states and EU as a whole, it can be, to some extent,
seen as case study.

For the research of this kind, two main group of methods will be used:

1. Method of literature survey

First stage of research includes survey of existing literature sources and reliable and
official data bases.
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Data collection will be done by using following sources:
1 official EU database (Eurostat),
1 International Energy Agency database,
1 World Bank datahse and
1 relevant scientific literature.

Having in mind difficulties connected with collection of reliable data, it is necessary to
use three mentioned data sources (for comparison).

2.Methods of data processing

Research predicts use of three technidoegxplanatory data analysis. All processing
methods will be applied on the data collected from 4 data collection indicated sources
(mentioned above).

Conceptualization and determination of energy security will be conducted by
Aggregation of Compositadicators which allows use of indicators of different nature
(Handbook on constructing composite indicators: methodology and user guide, EU JRC
Ispra, Italy, 2008).

The method oPrincipal Component Analysis (PCA)Il be used to define a new Energy
Security Index. This method assigns weights to each variable that was included in index
formation, thus resulting in one index that best represents the values of several given
variables. Before applying PCA, the meammalization and feature scaling were carried

out in order for all the data to have comparable range of values. In particular, the PCA
allows identification of the principal directions in which the data vary, by transforming a
set of correlated variablestina set of uncorrelated ‘components' (Principal Component
Analysis Handbook, Clanrye International, 2015). The first principal component is
selected as the linear index of all the variables that captures the largest amount of
information common to all dhe variables, which may subsequently be used as the index
(EC, 2013). The first principal component involves a linear combination of variables
whose weights represent the degree of correlation between a given variable and the
formed index, on the basiswhich it can be concluded that the variables have a key role

in explaining the index.

Taking into account the fact that EU member states have their specifikitieskal
Wallistest will be used. The KrusksVallis analysis of variance (KW ANOVA) isreon
parametric version of standard eway ANOVA, in which the data are replaced by their
ranks, and the test evaluates the median rank values (Kruskal Wallis H Test: Definition,
Examples & Assumptions, chapter in: Statistics Handbook, 3rd Edition, CpeateS
Independent Publishing Platform, 2016).
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6 Expected research results

The basic scientific result of the research is a critical analysis of the existing ones and a
proposal for a new methodology for assessing energy security (as an indictter of
efficiency of the strategic energy management process), which differs from the previous
ones because it is based on the specifics of individual countries, that is, they respect their
development priorities and geopolitical interests.

The research wilalso contribute in the field of data science. Namely, certain data used
for assessing energy security (and whose relevance is questionable) are still used by the
decision maker, which leads to wrong conclusions and, consequently, to making wrong
decisiors in the further implementation of the strategic energy management process.

In addition, a scientific contribution will be given in the field of trend analysis and
forecasting, since the analysis of the acceptability and accuracy of certain statistical and
econometric methods for the quantification of energy security will be conducted, which
will be done bytrend analysis and forecasting.
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1 Introduction

The current Slovenian gymnasium education system is obsolete and, in regard to both the
programme and the examination of learning outcomes, does not allow for modern
education that would ensure the acquisition and verification of students' digital
competenes. Many EU institutions and authors advise that the education system is the
key to obtaining digital competences (Schleicher, 20&8meulen2017).

At the EU level, recommendationsand general guidelines for obtaining digital
competencem educationasystems (DigComp 2.1, 2017) have been adopted, and these
were also accepted by Slovenia. In 2016, the Ministry of Education and Science of the
Republic of Slovenia cdimimed their orientation towards digital society by joining the
Digital Coalition of Slovenia (Digital Coalitior2016).

In its guidelines, the EU does not prescribe solutions, but leaves the decision to its
members. For now, only the frameworksdorisaged digital competences for secondary
school pupils are adopted, while detailed competences should be prepared after 2020. In
general, the EU gives Member States guidelines and incentives, and carries out research
to conduct comparisons between indibal EU members and the developed world
(Panagiotis, 2015).

Each country has to find solutions that will enable systematic acquisition of digital
competences of students in Slovenian general gymnasium and modernise teaching.

With our research, carriedubaccording to the Design Science Research methodology,
we want to establish the possible educational models in which students would obtain
appropriate digital competences, which would consequently modernise lessons and make
them more interesting and effeve.

Basedon the guidelinesrecommendationandsolutionsin differentcountries we have

identified variouspractical implementations (ECDL, Digital Competences, 2017), but

they are still not comprehensive and satisfactory (Calvani, 2012, HaRéli#, Sancho,
2016). We have also analysed the situatio
2015, Zakrajgek, 2016) , identified and de
them, selected five models that could facilitate the acquisiti@mification and
assessment of students' digital competences in the Slovenian gymnasium. All options are
based on the minimum requirement for the state to decidadviseschoolsor require

themto follow EU andSloveniarguidelinedn thefield of digital competence acquisition

in generagymnasium.

n
fi

The selected educational models will require different interventions into goals,
programmes and educational processes, therefore it is essential to be aware and know the
impacts and requirements of a par&cieducational model in a specific environment and

to assess its feasibility.
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With further research, we will prepare a model for evaluating and assessing educational
models and, with it, evaluate the proposed educational models. The results will be
reviewed by the scientific and professional public.

2 Problem Definition

The digital competences of Slovenian students in general gymnasium are not adequate.
Direct research on this topic was not performed because the criteria for gymnasiums are
not yet knownbut we can indirectly make conclusions based on some studies among
students of the first years of faculties, from monitoring media literacy among Slovenian
students, and from the report of the National Education Institute Slovenia (Posodobitev,
2014).

Key problems and challengésobtaining digital competences of Slovenian students in
general gymnasium are:
9 students of Slovenian general gymnasium do not obtain adequate digital
competences according to EU standards,
1 the current educational model of Sloisngeneral gymnasium is not suitable
for students obtaining digitabmpetences,
1 the goals and curricula of the Slovenian gymnasium do not specify the
acquisition of digital competences,
students' digital competences are not reviewed in Slovggianasium,
the EU setsonly frameworksandrecommendationfer digital competences,
andconcretesolutionswill have to be prepared by each individoalntry.

= =

Based on the above findings, we can asaetttesisthat the digital competences of
students a@énding Slovenian generglymnasiumcan be increasedby appropriately
placingdigitalcompetenceisitothecompulsorcurriculum (outcomes) of the gymnasium
programme. On the basis of this thesis, we can now ask the follawsegarch
questions:
1 Whatfactorsinfluencethe acquisitionof digital competencesf studentsn the
Sloveniangeneral gymnasium?
I Canan appropriateeducationaimodel be developedo achieveanincreasen
digital competencesf students in the Slovenian genegginnasium?

The study aims to present the basic possibilities of educational models of Slovenian
general gymnasiums, which incluaddtaining, verification and evaluationof digital
competencesf studentsandthenexplorethedepthof the selected models. The proposed
solutions must also be evaluated in regard to their feasibility, impacts and requirements
in the Slovenian educationahvironment.
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3 Methodology

We will use the Design Science Research (Peffers, 2007) method, as shown in Figure 1,
in order to developwo artefacts, namely an organisatieirdbrmation model (or several
alternative models) of education, which could enable the acquisition of digital
competences of students in Slovenian general gymnasium, and the DEXcniteltia

model with the DEXi pogram, with which we will evaluate the organisatienal
information model (or several alternative models).

We will obtain data through examinations and analyses of documents, interviews, surveys
and the Delphi method, and analyse them using the approptéatistical methods,
decision analysis, qualitative analysis for interviews, etc.

Process iteration

l l
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2 2
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i ! ' : !
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mg;:m";&m:;hy A survey among 15 A mult-criteria model is prepared Educational models are evaluated and,
evison e ase) Slovenian experts, with according to the DEX method, where depending on possible comments or Final results will be
a guided interview, experts will be involved in the suggestions, individual educational published.
helps to perform a basic preparation of criteria with the aim of models are reprocessed and changed.
selection of five allowing the model to select the best but i il s
educational models that feasible options. The proposed e s g
can make the most education models are evaluated with the B e SR e TEDCWOEE O RS
positive impact on the DEXi program. research.
acquisition of digital
competences of
students.

Figure 1: Predicted course of the research

In the first phase, we carried out a review (literature, resources) of the options that are
used or planned for use in secondssfools in the EU and in Slovenia for the acquisition

of digital competences of students. On this basis, we prepared eight options. From the
proposed options, we chose five most suitable options based on information acquired
through interviewing Sloveniaexperts, ICT directors and teachers. This way, we
assessed the possibilities that the most suitable opportunities are those that can best
guarantee digital competences of students in Slovenia.
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In the next phase, we will prepare a muliiteria model usig the DEX method, which

will evaluate the five proposed education models. When choosing the criteria for-a multi
criteria model, we will include EU experts working in this field in order to determine the
requirements, impacts and feasibility of each etiomal model in the Slovenian
educational system.

4 Preliminary/Expected Results

With many years of pedagogical and research work in the Slovenian general gymnasium
(Zakraj gek, 2 0regrclisiudydfsoprcesifterviewsandsuryeyswith
Sloveniandigital educationexperts,principals and teachers), we identified the basic
possibilities that can influence the improvement of digital competences of students in
Slovenian general gymnasium. The basic starting points of educational models for
obtaining and confirming digital competences of Slovenian general gymnasium
graduates, including descriptions, are shown in Table 1. As a prerequisite for changes,
the general gymnasium curriculum should include the goal of students obtaining adequate
digital competences befogeaduation.
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Table 1: Options (alternatives) of platform educational models for obtaining and confirming
digital competences of Slovenian general gymnasium graduates

No. Description of proposed options

1 'The gymnasium curriculurand the Matura exam remain unchanged.* As gymnasium have g
ery different attitude towards obtaining students' digital competences, depending on the

motivation of

the management and some teachers, the acquisition of students' digital competencestie lef

natural development of the general gymnasium and each individual school.

2 Gymnasiums receivguidelines and professional and technical assistanagethe introduction of
modern technologies and the acquisition, verification and assessnstindefts' digital
competences. The organisation of acquisition and verification of digital competences is in tl
domain of gymnasiums. There is no systematic external examination of students' competer

Matura exam remains unchanged.
3 'The gymnasiuncurriculum and the Matura exam remain unchanged.* In gymnasiums, a col
of preparation for thacquisition of one of the EUcertificates (ECDL, Europass ...) is
prepared, which is followed by the external verification and evaluation of digital comesteinc
students by
lone of the authorised organizations.
4 'The gymnasium curriculum and the Matura exam remain unchanged.* Gymnasiums
introduce variousuthentic projectsat the regional or country level, which include the
obtaining,

erification andevaluation of digital competences. Part of digital competences is
lexternally examined and evaluated.
5 The existing gymnasium curriculum introducespecial subject digital competences, which is

carried out in theridyear as a subject (instead of therent subject Informatics) and in th%t,l
3rd

and 4N year within the framework of activities (or as a subject). The Matura exam
remains unchanged.

6 'The gymnasium curriculum remains unchanged,* but the acquisition of digital competenceg
introduced in onlywo elective subjectof the Matura exam. The existing Matura exam is cha
by examining and evaluating digital competences with the use ofrmte#hnologies in
two elective subjects.

7 'The gymnasium curriculum remains mostly unchanged,* but acquisition of digital competer]
introduced to @ertain extent in all Matura subjects The existing Matura exam is changed by,
lexamining and evaluatndigital competences in all Matura subjects by using modern
technologies, so that only part of the Matura examination is carried out using modern
technologies, or that digital

competencies are checked within the subject and taken into account in tlssessment of the

subject. Digital competences only form one part of the total assessment of the subject.

8 'The gymnasium curriculum is changed by introducing the acquisition of digital competence
subjects.The Matura exam is completely changed &nables external evaluation and assess
of digital competences in full and in all subjects forming the Matura exam.

* The gymnasium curriculum determines-f6urs of informatics in the second year of study, where
all students receive some digitabnapetences (mainly ICT), depending on the programme
implemented in individual gymnasiums.
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In order to evaluate and classify the proposed possibilities for acquiring digital
competencesf Sloveniangeneral gymnasium studentg have prepared starting points

for the evaluation of the options proposed @blel. The evaluationriteriaareprepared

in orderto classify the top option as the one with the highestprobability of students
acquiring the appropriate digital competeneas the bottom option as the option where
the probability that students would acquire appropriate digital competences is the lowest.

Table 2 shows nine groups or areas with the greatest impacts on learning, work and
competences of students, which whielp to evaluate the possibilities, acquisition,
verification and evaluation of students' digital competences.

Table 2: Groups or areas that will influence the learning and work process of students in
order for Slovenian general gymnasium students to obta digital competences.

Increasing digital competences

Increasing subject knowledge, skills and competences

Modern communication
Regular acquaintance with novelties

Using different portals and databases

\Working with different experts

Project integration, networking

Increasing opportunities for learning and work

I @ M m O 0O W >

Increasing schooling opportunities for students with special needs and those who
temporarily absent, etc.

In order to evaluate various options shown in Table theareas in Table 2.

At the first level of this scale, we can estimate that the selected option does not affect or
there is no progress with regacthe currentstate(grade0), while thelastlevel denotes

the optimal effect (grade 3). The secondand third grades(1 and 2) representan
intermediatestate. Gradesare selectedso that they can evaluateall options, from the
baseline, which exemplifies the existing status (grade 0) to the most complex one (grade
3).

Wehaveevaluatedheproposeaptionswith preliminaryresearchhatwe haveconducted
with a guidedinterview among 15 Slovenian experts, principals and ICT teachers in
Slovenian general gymnasiums. Estimatesshown in Tabl8.
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Table 3: Evaluation of the proposed options (from Tabld) to increase digital competences
of gymnasium students

Option 1 2 3 4 5 6 7 8

NolArea of evaluation| unchangq Only Only IAuthenti  [Specia At In part| Fully in all

d guideline [certificat [c project |l tl ofall Matur
0

s e Isubjec subjec

I electiv s

e

a
subjec

subject ts

S

1 [Increasing 1 1 3 2 2 3 3 3
digital
lcompetences

2 [Increasing subject| 0 0 (o] 1 o] 1 2 3
knowledge,
iskills and
competences

3 [Modern 1 1 2 2 2 3 3 3
communication

4 [Regular 1 1 i 0 1 2 3 3
acqualntance

ith
novelties

5 |Using 1 1 1 1 2 3 3 3
different

portals and
databases

6 |Working with 0 1 1 1 1 2 2 2
different experts

7 [Project 0 1 0 2 1 2 2 3
involvemen

It,
networking

g [mproving 0 1 ") 2 ) 2 2 3
lopportunities

for
learning and work

9 |[Increasing 0 0 0 0 0 2 3 3
schooling
loptions for
students with
special needs
land those who
lare temporarily
absent, etc.

TOTAL 4 7 10 11 11 20 23 26
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As seenin Table3, thebestratedoptionsfor obtainingstudentstigital competenceare
options 8, 7 and 6, where acquisitiorof digital competencegor certain subjectsis
introducedandevaluatedittheMaturaexam.lt is uniform that, from the point of view of
students' acquisition of digital competences, the best option is 8, where full acquisition,
verification and evaluation of competences irsabjects isntroduced.

Options 4 and 5, which ensure studentsd ac
projects or a specific subject, are assessed the same, but the grade is significantly lower
than in the first three options.

Options 1 and 2o keep the situation unchanged, or to only provide guidelines to schools,
were assessed as deficient by the respondents, and option 3 with the introduction of
certification was somewhat better but assessed with a lower grade than options 4 and 5,
as curent certification systems do not provide adequate digital competences.

Theresultsareexpectedastherespondentbelievethatwith thecurrentgoals,curriculum
andimplementatiorof the curriculum in Slovenian general gymnasium, no significant
increase in digital competencesasticipated.

At the same time, the respondents pointed out that immediate introduction of the
theoretically most appropriate andmpletesolution,i.e. Number8, would probablynot

be successfuland that different models should be studied and methods of gradual
introduction of digital competence acquisition into Slovenian general grammar school
should be sought.

5 Future development

Based on the results of previous research, we intend to continue with the development of
the first artefact of our researchan organisationahformation model (or several
alternative models) of education in our research according to the methodology of Design
Science Research. We will prepare five selected educational model proposalerbased
the results shown in Table 3.

As the secondartefactof our researchyve will preparea multi-criteriamodelusingthe
DEX methodandevaluate five proposed educational models with the DEXgram.

In the elaboration of structures and the preparatfariteria for a multicriteria model,

we will also include experts from the EU who theoretically and practically deal with areas
of the acquisition of digital competences of secondary school students, in order to
determine the requirements, impacts &mkibility of each educational model into the
Slovenian educational system.

During the evaluation of individual educational models, we will have to take into account
the following current findings regarding the proposed bases of educational models.
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Option 8(obtaining, measuring and evaluating digital competences in all subjects) is best
from the point of view ofobtaining, verifying and evaluating students'digital
competencessince it representsa comprehensiveapproach andnablesthe greatest
desireceffectandmodernisatiof Sloveniargeneragjymnasiumbutrequiresacomplete
change of educational processes in the gymnasium and relateddatgeterventions.

Option 7 offers the secondest results, but provides lower competences iivithaal
subjects, reduces the possibility of involving students in projects, and presents some
problems in the Matura exam, as some students would be taught completely in a modern
way, and others only in one segment, and this would also result in diffisrém¢he
methods of work, subject matters and evaluations of the effects of education. The
advantage of this option is that not all subjects need to be completely converted into a
modern form, and some teachers can continue to teach with the help ofiriezadring
experts.

Option 6 still provides good effects, as students with two elective subjects (which they
like best or will be upgrading into their study) would acquire adequate digital
competences, while problems arise in the educational processhjests and teachers

are divided into classical and modern, with all the consequences that arise from this
division. It is perhaps not bad that this system offers partially classic teaching in
gymnasiums, which is probably more acceptable for some teamieestudents.

In options 4 and 5, the acquisition of digital competences is ensured only in a particular
segment and with some teachers, which does not guarantee a modernisation of
gymnasium, but, at the same time, does not require significant chanigegducational
process.

From the description of certain effects of individual educational models on the
organisation and work of the gymnasium it is evident that each new element in education
causes different effects, requirements and changes in gwmalgrams, concepts,
personnel and organisation, as it requires different educational processes. Among the key
factors of the selected changes are the measures that influence the work of principals and
teachers, as well as the legislation and programmerfgnd

With the multi-criteriamodel,we will evaluatandividual educationamodelsaccording
tothechosercriteriaand adequately complement and optimise them. We will familiarise
the scientific and professional public with the results oféisearch.

The research does not provide for the implementation of the results in educational
practice.
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1 Introduction

Sustainability, defined as meeting the needs in the present, without compromising the
ability to meet the needs in the futu(@orld Commission on Environment and
Development, 1987ps well as benefits for everyone involved, social and environmental
in addition to economic valu8aldassarre, Calabretta, Bocken, & Jaskiewicz, 2017; Dao,
Langella, & Carbo, 2011; Evans et al., 2Q13jarted gaiilmg momentumafter the
Brundtland reporfWorld Commission on Environment and Development, 198ifice

then, the interest of public and academia has been growing steadily.

At approximately the same time enterprises faced pressure to first include various digital
technologies in thir business practices and then to adapt to business environment
completely changed by digital technologiese(ftrocess of adaptatiprthat is now
referred to as digital transformation). Something else happened during thespobce
digitalization and theise of the internet; the awareness of society regarding sustainability
grew and new technologies opened many new options for sustainable innovation.

The procesof digital transformation is caused by fast evolving digital technolq@es
Berman & Marshall, 2014; Kane, 2017b; Rayna & Striukova, 2R6jyerg2016)noted

that f#fAin constant digital change, no busi
value proposition to customer so, tal ki ng

element of business modelalue proposition.

Many diital transformation initiatives are focused on impacting customer relationships
with re-envisioning customer experience, business processes and r(@dpgemini
Consulting & MIT Sloan Management, 2014)l part of the continuous creation of new
value for the customer.

It is evident, that sustainlbinnovation in some enterprises (e.g. SpaceX, Aura Light,
Sun Contract) is positively supported by digital technologies, more precisely from
advanced use of digital technologies, which is a clear indicator of digital mdkaite,
Palmer, Phillips, Kiron, & Buckley, 2017)

1.1 Business models

According to Magrettg§2002) business modslare stories that explain how entesps

work. Itis a holistic perspectivewbusiness is conductédmit & Zott, 2010; Schneider

& Spieth, 2013) Every enterprise has a business model, even though some do not
consciously formulate or expresg@hesbrough, 2007It's two main functions according

to Chesbrougk2007)are value creation and value capt@®emeauthors focus rather on
value creatior{Teece, 2010; Zott & Amit, 2@), some even ortting the value capture

from business models dbgethernZott & Amit, 2010) arguing that business model and
revenue models are conceptually distinct.

There issome confusion in terminology, as business model, strategy, business concept,
revenue model, economic model are often used interchangeably. Also, business model

n e

{
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has been referred to as architecture, design, pattern, plan, method, assumption and
statementMorris, Schindehutte, & Allen, 2005)To our understanidg, all of these
expressioar el ate to the ehow¢ aspect of doing |

Authors that write about business models usually focus either on model aspect of business
models or on how the enterprise does business (Osterwalder2€i0&l),In the case of

the latter, enterprise is wusually seen a
analysd and the others disregarded3 o o n s  &vrelung, 2&LR) e

For the purpose of our study we will build on definitions of several authors:
eBusiness model articulates the |l ogic of
cust ome r(20¢0) ITdefmes ¢he value proposition, value chairarket segment

and value capture mechanisms, descriliee position of the enterprise and it's
competiti (Clesbsough,2@0g& A business model i s a
of how an interrelated set of decision variables in the areas of venture strategy,
architecture, and economics are addressed to create sustainable competitive advantage in
defined mar ke t2005)dt is(gdheed towarl tomltvalue kreation for all
parties involved (Zott & Amit2010)and is constantly under external pressures (e.g.
competitors, society, technology, customers and policy) (Osterwalder2&G8), It has

been referred to as the relation between strategy, organization and systems.

1.2 Sustainability

eFocusing on developing sustainability ca
and people, but also help enterprigegaerate value that could enhance profitability and
gain sustainabl e (Daoenple20lilY i ve advantagecg

The most widely adopted definition of sustainability is of the World Commission on
Environment and Developmefit987) which statesth& Sust ai nabl e devel o
to meetthe needs and aspirations of the present without compromising the ability to meet

t hose of Atorgevithfthis vague angd hard to apply definition, in recent years,
Elkington's triple bottom line perspective on sustainability became the most widely
adopted.

Triple bottom ling a term coined by Elkingtoii1994) meansthat in order to be
sustainable, every business practice needslfio flaree distinct conditions: as well as
economic profitit needs to create environmental and social valdditinally, dl three
values need to be in balan@ao et al., 2011; Evans et al., 2013dmetimes these three
conditions are also named profit, people and plédat et al., 2011)

Triple batom line framework ipicturedin figure 1, presentingsustainable valuesahe
intersection between environmental value, social value and economic TVatugiple

bottom lineimpliesthat the value of the transaction is no longer shared only between th
enterprise and the customer, but between all stakeholders (employees, local community,
environment, ...jDao et al., 2011)
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Figure 1: Sustainable valugEvans et al., 2017)

According to Baldassarre, Calabretta, Bocken, & JaskieWd€47) the sustainable
business model innovation approaalms at achieving sustainability objectives by
generating economic value.

Transition towards sustainability is closely connected to being able to innovate, design

and build business models that function in the context of sustaingbity an - a, Br o ma
Robert, Basile, & Trygg, 2017Yhis implies that sustainable innovation would do best
implemented into strategy, but in reality innovations fotainability of business models

tend to be noisystematic and based onladc actiongEvans et al., 2017)

According to(Keskin, Diehl, &Molenaar, 2013)human resources are the ones driving
innovation for sustainability of products and services in design phase, while the degree
of market orientation drives the approach to market.

After the World Commission on Environment and Developimeport(1987) various
approaches to realising sustailgabonsumption arose. While the first approaches (e.g.
Ecodesign and Design for Sustainability) focused on optimization of existing products,
services and processes, more advanced ones (e.g. Peadvice Systems and System
Innovation for Sustainabilityjocus rather on innovation of new products and services
(Keskin et al., 2013)

According to Evans et a{2017)the nature of produetenice systems (PSS), which
provide functionalities as opposed to products (e.g. use of car instead of car ownership),
makes enterprises more accountable for the issues during and after the product use phase,
since the enterprises are the owners of theseupt®dhrough their whole life cycle.
Shifting perception of value, PSS offers insights on what is considered a promising
sustainable business model (SBM).

While some authors view sustainability only as achieving -tengn survival of an
enterpris§ Bakoj | u, Bi g e,we&gu¥tbattdedorgrmsurviZalofitite)
enterprise does not suffice the broad 1987 Brundtland commission definition of
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sustainability. We believe thatdluse of term sustainability in this case holds an alternate
meaning, whictw o n 6 ¢ovebdéin this thesis.

The funnel metaphagxplainsthe urgency of action towards sustainability (represented

in the figure2). As we as a society move toward the narrowing of the funnel, we face
harsher constraints and less freedom. Also, the longer we delay the decision to take action,
the less likely is the positive outcorteFr an-a et al ., 2017)

The narrowing was of the funnel represent loss of ecological and social sygtédms a n - a
et al., 2017) declining availability of resources, restorative capacity of environment,
purity of resources and social faisseand equity (Dyer, 2004) Other demands are
increasing, such as competitiveness, market pressure, global demands and population
(Dyer, 2004)

As the enterprises continyganningtheir unsustainable practices, they are hitting the
walls of the funnel, which are getting narrow&his showsin many differentforms
including; increased costs for resources and waste management, projects quickly
becoming obsolete, stricter legislation, loss of market share, consumer and shareholder
activism, deteriorating reputation, e(Byer, 2004)

For some enterprises, economic consequences of unsustainable practices can still be
postponed, (e.g. by lobbying against tax increase). In long term those enterprises risk
higher costslost innovation opportunities, new markets that are lost to enterprises that
become a part of solution first, efc.Fr an - a eQ@nly after.byilding Sustainable
practices, the narrowing of the funnel could stop the restoration phase could begin
(Dyer, 2004)

The Funnel

~_ Detlinirg -~
T resource avalsbily
T restarstive capacty .

\-.A_\ ity e

o feness and eopy -
/ ~ ,°  Restoration

ﬁlan!m-z —_—+ Sustainable Systems
OpSors and Organizations

—
\ " poprsation

" ghokal demand a8
7 mariet peessire o
- 7 compettivennss .
’ N
_~" Increasing 53

Figure 2: Representation of the funnemetaphor (Dyer, 2004)
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1.3 On technology and digital transformation

The shortening of product lives means that technology itself ncatonger bring
satisfactory income. Innovation nowadays must include (along with technology and
R&D) business model@Chesbrough, 2007 Cheslough (2010) stated that technology
itself has no objective value, until it is commercialized through a business model.

When a new technology has no obvious business model (meaning that business model is
not implied in the wayaid technologghould beused), managers must figor invent)

it in order to be able to capture value from(G@hesbrough, 2010)This implies that
sometimes technology (as a product) demands business model innovation for successful
market launch. And after it is put on the market through a business nfadehight

disrupt the market itself, causing chain reaction.

Dao et al.(2011) explain the role of IT in sustainability; technologies enable
standardization, monitoring, capturing and utilization dsdta, that help evaluate
economic, environmental and social impact. They improve information flows, employee
training in environmental matters, monitoramal and external performanceThey
conclude that close collaborations and information exchangkin and across
enterprises enabled by information systems are critical for enterprises to develop
sustainability capabilities.

Digital transformatioris currently an important trend in industry and society, but itis also
a process, which has been umgeng since the adoption of digital technologies, allowing
stakeholders to incorporate different forms of innovation into their enterigGsay &
Rumpe, 2017)

Kane(2017)claims that the most common understandinghat digital transformation

is about the implementation and use of cuttige technologied is likely the most
misguided. Using technolggn organizations to do business in new and different ways
is better, but incomplete. He argues tthigital transformation mearehpting business
processes and practiceshielp the organization compete effectively in an increasingly
digital world.

Digital transformation is a business transformagi®ass, 2017)This implies that digital
transfamation is about how your business responds to digital trg¢atse, 2017band

that echnologies are only a part of the story, while other issues (strategy, talent
management, organizational structure, and leadership) are just as important, if not more
important, than technology for digital transformatigéane, 2017a)Digitally mature
organizations focus their strategies on both technology and core business capabilitie
(Kane et al., 2017)

Prior to the rise of digital transformation trend, Casadésasanell and Ricarf2011)

wrote about the economic slowdown in the developed world, which is forcing enterprises
to change their business models or to create new ones. In addition, the rise of new
technologybased and lowveost rivals is threatening traditional enterprises, affecting
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industries, and redistributing profiisin other words, forcing enterprises to adapt to
changed business environment.

Similar observations were also made by other authors; ®64%)claims that trying to
succeed in a digital economy without adaptation, might be the riskiest alternative.

Similar effect of digital maturity waobserved by Sebastian et(@017) who claimed

that with new technologgnabled capabilitiesgnterprises introduce fundamental
business changes. Talking about production companies, Lee, Lee, &ZHa)wrote

that within the next several years, thdvanced implementation of Industry 4.0 will
become a qualifier to compete and will also likely to be seen by investors as a qualifier
for funding.

Successful digital transformation comes from transforming your organization to take
advantage of the posdities that new technologies provide, rather than implementing
new technologieCapgemini Consulting & MIT Sloan Management, 2011)

Naming it digital business transformation, Prenti2617) described it as an effort to
create new, connected, platform, and industry revenue. This definition once again
connects new technologi€connected and platform), and business modatsv forms

of value proposition and value capture models.

An important finding, that also upholds our observations about digital transformation
impacting strategy was made by Rog@®16) who argues that digital transformation is
fundamentally not about technology but about strategy. Although it may require
upgrading organization's IT architecture, the more important upgrade is to strategic
thinking.

Digital business transformation is a type of digital journey that has the ambition of
pursuing nehew revenue streams, product/services and business modelsatet a
new paradigm that makes the old business model obgb&ttong & Waller, 2017)

Regarding digital transformation as a journ@apgemini Consulting & MIT Sloan
Management, 2011; Ross, 20lifplieswhat was also observed by Kaf#917) that
transfomation is maybe not the best word for describing it. He suggests using the phrase
digital maturity, as maturity is a gradual process that unfolds across the organization over
time. Even though different companies may be at different stages of digitaitynsitere

are always ways that they can continue to grow and adapt in order to become more
digitally mature, and the process is never complete.

This is further supported by Gray & Rump2017) who claim that transformation
describes a general process that starts sgime initial situation that moves toward a
changed, and supposedly better situation. May be that in this case the word transformation
is not the best word choice because the underlying transformation may never meet a stable
end, but rather undergo a cionfal set of evolutionary optimizations.
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Digital transformation is directly related to the changing digital economy with
individuals, businesses, and society becoming interconnected timeakupported by
technology(SAP IDC, 2017)

Based on their research and indysixperience, Berma2012)notes that there are three
basic approaches to [digital] transformation: focusing on customer value proposition
transformation of the business model, or the combination of both.
The path of digital transformation will vary by industry, but those enterprises that have a
cohesive plan for integrating the digital and physical components of operations can
successfullytransform their business modéBerman, 2012)

Unfortunately, Kang2018)recognizes that companies are not doing enough to respond
to digital disruptors. He believes that leaders have very optimistic view of digital
disruption.According to his reseeh, 75% of them perceive digital as an opportunity and
only 25% as a threat. He suggests that it might also be, that they eligét to
positively affect the fortune of their enteige, but not the competitor's.

According to Gotay(2013) technology can also be seen as a culprit for ecological
unsustainabilityi technology needs resources for development and consumes a lot of
energy.

First atempts at information technology stainability were the so called gr e e n

initiatives¢. Enterprises mainly focused th
which also reduced cost®ao et al., 2011)But since contributins of information
technology to the sustainability go beyond
green initiatives, research on the sustainability valuefofmation technolog needs to
go beyond 66greendd, ai med tathe congibiionofng | TH6 .

IT in a broader sustainability framework. Investments in IT resources for sustainability
must be aligned with other business resoufPe® et al., 2011)

Emerging E2E (everyone to everyone) economy regu@@vention of markets, strategy
and value; successful organizations will rethink all aspects of their bugBerssan &
Marshall, 2014)

Organizations should invest in individuegntricity while recognizing it is just a step
toward the digital reinvention in the futuf@erman & Marshall, 2014)

As(l hl str°m Eri ksson, exp&n when miwork&effects ared | 201
positive, users will turn to fewer, or eventually even only one platform.

Through our literature review, we noticed that digital transformation and sud¢ainab
innovation share some common constructs regarding their influence on business models.
In this time, when competition on the market is already harsh, both sustainability and
technological pressure are significant and require businesses to adapt. Bethosha
common constructs, such as strategy, coopetition, platforms, custemntecity, E2E
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economy, new models of ownership, innovatiaspepen innovationneassity and
urgency, technologies

In future work, we want to use these constructs tatie to clearly establish in what
ways digital maturity and sustainable innovativeness are connected and affect business
models. These insights could help us further develop our proposed model.

2 Problem definition

We argue that digital technologies agally a disruptor of existing business models and

an enabler of sustainable business models. Digital technologies and the need to reach
digital maturity, defined as an ability to adapt to changes in business caused by effects of

digital technologiegKane, Palmer, Phillips, Kiron, & Buckley, 2011ygether with need

for sustainability in business practices in order to preserve resources, are both pressures
and opportunities for existing busswepractices.

Our main interest is focused on how to ensure sustainable business model innovation
(SBMI) in the times of harsh competition, pressure from the environment, markets and
technological disruptions, when there is already the need to quickb smdahanged
market demands, especially in relation to and with the help of digital technologies.

Based on the literature review in the area of sustainable innovation, business models,
sustainable business models, digital transformation and digital maturity, it is evident, that
sustainable innovation, defined as the ability to innovate (products;eeand business
models) in terms of sustainabilifyBo o n s  &Freung,®@1R; &vans et al., 2017,

Fr an - a 01&)and didital transformatio(s. J. Berman, 2012; Casadeslasanell

& Ricart, 2011; Sebastian et al., 20both strongly affect business models.

The proces of digital transformation is driven by the market demands, which ace al
driven by capabilities of digital technologi@®ayna & Striukova, 2016)

Sustainable innovation is needed, since planet is no longer able to restore itself and
resources at the rate of demands gdsethe growing human population and it's economy
(Dyer, 2004)

Business models are constantly under pressure of external factors, such as competitors,
scciety, technology, customers and pol{€@sterwalder et al., 2005)

In their own way, both processes, digital transformation and sustainable innovation, are
necessary for the enterprise to survive. Thegsoof digital transformation is urgent,
because the enterprises that don't transform and reach digital maturity, soon wouldn't be
able to succesfully compete on the markétee et al., 2017; Rogg 2016; Ross, 2017;
Sebastian et al., 2017)
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The process of sustainable business model innovation can in some cases still be put off
to a later time, but later that it is started, less options are available (for the whole planet)
and the outcome ig$s likely to be positve Fr an-a et al ., 2017)

By reviewing literature, we have determined that, even though those threats are very much
intertwined, they are in most casdgdied separately. Some scholaefore us noticed
this discrepancy and suggested irttiesciplinary studies to be conducted.

Both processes, sustainable innovation and digital transformation as the drivers for
sustainable business model innovation, are the most effective if theyaredrated in
enterprise as a strategy, expanding from top to bottom.

In our thesis we want to propose and validate a model, 1st version, based on our
understanding of problem, included below in figdelt represents incorporation of
digital maturity and sustainabilitynnovation in business models.

SUSTAINABLE

INNOVATION
\ SUSTAINABLE

BUSINESS MODEL
INNOVATION

DIGITAL
MATURITY

Figure 3: Sustainable business model innovaticiiv1.

We propose that sustainable innovatéon digital maturity both affect business models
and enable sustainable business model innovation (SBMI). Weaadsie, that digital
maturity affects sustainable innovatj@s one of & enablers and drivers.

We want to stress that business models need to be continuously evaluated in relation to
the pressures they are facing, and then adapted and innovatddrifooorganization to
remain competitivgChesbrough, 2010)Also, when adapting or innovating business
model, sustainability plays a larger role than ever before, combining economic,
environmental and also societal value. We will be looking at what enables sustainable
innovation inenterprises and how that interferes with the pmadsreaching digital
maturity.

Possible hypotheses based on this model:

H1: Digital maturity drives sustainable innovation.

H2: Digital maturity drives sustainable business model innovation.

H3: Sustainable innovation drives sustainable business model innovation.
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3 Methodology

In future, research on IT and sustainability needs to combine IT resources and strategies
integrated with other business resources and strategies, aligned with thiensituat
context in order to develop sustainable capabilities for specific sustainability objectives.
Additional research should expand existing insights by examining how bundling of IT
resources with other specific resources differs in enabling enterpddessa specific
sustainability issuefDao et al., 2011)From these recommendations we draw that case
studies and interviews, both of which are qualitative in nature, should be conducted to
gain deeper, more situational insight.

Fran- a, Br oman, R @01 8)whb condBceed a duaditative€case stugyg g
in an enterprise shifting their business model from pretdased towards sustainable
servicebased modeer gue t hat eépresented approach at
more case studies for testing and feedbac
For our research approach, we will be ustngurvey. In preparation, we will combine
qualitative and quaitative methods.

1 [Initially, we will conduct literature review on the fields of business models,
sustainability, sustainable innovation, business model innovation, sustainable
business model innovation, digitalization, digital transformation, disruptive
technologies, digital maturity and other related terms. Also we will review
models and questionnaires for classification and assessment of business
models, sustainability, digitalization, digital and digital maturity and other
related terms based on snoWlsampling procedure.

1 We will analyse existing literature and questionnaires to establish underlying

theories, models and constructs to be able to construct conceptual model.

We will propose conceptual model and initial hypotheses.

Based on conceptual meldand with the help of questionnaires used in studies

conducted by European Commission, Republic of Slovenia Statistical office,

MIT and Deloitte, Envision and others we will write first version of

questionnaire.

1 To test our questionnaire, we will condirgerviews in enterprises, who
already have experience with sustainable innovation in combination with
economic, ecological and technological pressures.

1 Based on data conducted in interviews, we will write multiple case studies.
Casestudies will be crosanalysed, to determine whether we gathered the
information we need and whether we need to further adapt our questionnaire
and model.

1 Based on existing knowledge (revised literature and insight from our gathered
data), we will try to develop additional hygneses.

1 After adapted questionnaire is completed, small sample of Slovenian
enterprises will be selected for tasirvey, which will enable us to revise
questionnaire and analyse conducted data again. In this step we could also look
at the response raté questionnaires gathered byrail and by mail to
determine which way should be used for contacting possible participants in the
final round of survey.

=a =
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1 After final adaptation of the questionnaire and determining whether to send our
questionnaires via mailr email, we will conduct survey on selected sample
of Slovenian enterprises.

1 Gathered data will be analysed and compared tesgirpredictive statements
or hypotheses. We will assess sustainable business model innovation, its
drivers (emphasis on digitmaturity and sustainable innovativeness) and the
interplay between them in Slovenian companies. Based on results we will try
to provide insight on pressures and opportunities that enterprises are
experiencing at the time of the research. In what waiysnsgt for
sustainability affects business models and other accompanying fiactors
enablers and pressures that enterprises are facing.

1 Based on our findings, conceptual model and hypotheses will be evaluated and

our findings presented and elaborated upon.

Additionally, we will try to find connections between different factors.

If possible, recommendations will then be proposed for enterprises and policy

makers on introducing sustainability practices in business models.

=a =

Our findings will be compared texisting data from other countries, which will help us
make comparisons and possibly generalize our findings.

4 Preliminary/Expected results

Nowadays, enterprises are facing many different threats that are affecting the way they
are doing business arghaping contemporary business models. These threats affect
business models together, not separately. It is sometimes hard to determine, what effect
is caused by which of them, since they are interconnected and depeneach other.

On this accountwe will combine sustainability innovatiofdefinedby the triple bottom

line framewor with contemporary threats (ecological sustainability, determined by the
funnel metaphor; economical sustainability determined by value creation, technological
disruptions,resources and in lesser degree social sustainability, mostly focusing on
pressures that people in enterpsisge facing stress, povery ) . We want t o
interconnections between these threats and business model innovation. We also want to
show if thee is any correlation between technological disruption and sustainable
innovation.

By using interviews and survey, we will provide deeper understanding on which threat
factors enterprises are facing. We will try to determine how these threats are
interconrected and how they affect business models.

Better insight is needed, as most studies done by now were focused on only one of these
factors. There is a need to recognize and close these gaps in order to understand the
interplay of business nalels, sustairality, technology social and environmental threats.

We aim to establish and use our own model and questionnaire basedemlinymodels

and questionnaires, which will then be validated through our research.

f
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Our research should in conclusion help ugdseunderstandwhat are the factors that
affect business model innovation, leading up to creation of sustainable business models.
This should enable us to determine in what way enterprises should approach sustainable
business model innovation in a wayathall three parts of triple bottom line are in
equilibrium. This is an added value for enterprises.

Added value of thesis for academia will most probably be in a form of a validated model,
questionnaire and revision of interconnections between businedslsntriple bottom

line, funnel metaphor, ecological, social and economical sustainability and technological
threats.

5 Future development

Since research acknowledged broad impacts of IT resources on different aspects of
organizational performance andmpetitiveness, the impacts of information technologies
should be studied in relation to enabling enterprise development of sustainability
capabilities (Dao et al., 2011)

Sustainability research should take interdisciplinary approach and contributions of IT
towards sustainability shoul d{Dabetal. 201l)di e d
Also, future research needs to examine how IT integraith separate business functions

(e.g. marketing, accounting, ...) can be used to promote and enable performance of
enterprise in terms of sustainabil{®ao et al., 2011)

This claim is additionally supported by Evans e{(2017) who argue that the study of
sustainable business models is rapidly evolving, but little research has been made
regading their successful adoption. They also argue infiawbusing a simulation model

in order to reveal opportunities for business model innovation andislde
experimentation.

As far as digital transformation is concerned, it is current research fopiest. It is
highly relevant for enterprises, but as was previously noted by Henriette, Feki, &
Boughzala(2015) little research (mostly in the form of casteidies) has been done
around this topic.

Since he article by Henriette, Feki, & Boughzala015)was published, there was a rise

of reports on digital transformation by statistical offices and consultant f{Efasdpean
Commission, @15a) (European Commission, 2015IfEuropean Commission, 2016)
(European Commission, 201 {Probst et al., 2017§SAP IDC 2016) (SAP IDC, 2017)
(Kane, Palmer, Phillips, Kiron, & Buckley, 201§Kane et al., 2017)Chakravorti &
Chaturvedi, 2017) Each of these organizations uses their own definition atatlig
transformation or digital maturity. Accordingly, models for measuring digital
transformation are widely different, some of them rely on strategic component of digital
transformation, but we could not find any, referencing constructs of sustainability.
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Previous research in this area (especially idisciplinary and from the IS perspective)

is limited and is focused primarily on reducing energy consumption of IT infrastructure.
There are only few of interdisciplinary studies integrating IT with sueibélity (Dao et

al.,, 2011) but from them the connection between IT (including also digital
transformation), is clearly present. In the past years, with the rise of the information
technologies new options opened up for susté&namovation, which implies that
revision of this topic should be done.

From that we conclude, that additional interdisciplinary research on IT, or even digital
transformation and sustainable innovation, regarding their effects on business models,
shouldbe conducted.
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1 Introduction

Historically, Root Cause Analysis (RCA) has been used to identify the core and most

basic factors that contribute to an incident of any kind (Klaus, 2003). Looking at a larger
context, RCA is a part of a problesolving process. And furthermore, problenivstg

is an integral part of continuous improvement. RCA is therefore one of the core building

bl ocks in an organizationds continuous i mp
2006). Effective RCA is arguably one of the most valuable management toaly in a
organization (Latino, Latino, Latino, & Latino, 2006).

We are conducting this literature review in the scope of our PhD thesis. Our suggested
research derives from a specific problem of unknown reason for scrap on-a semi
automatic assembly productitine in Iskra Mehanizmi. Our goal is to identify previously
unknown reason for scrap with help of RCA techniques in combination with dark data
and machine learning.

Last literature reviews we found was made by Livingston, Jackson and Priestly (2001).
The purpose of this article is to review the works published on RCA topic. Research
objectives of this paper are to:

91 clarify the definition of RCA,

1 classify and summarize all relevant articles and

1 develop future research directions.

This article is organizkas follows. After the introduction, definition of RCA is provided.

Next section introduces the research methodology and presents the results. This section
provides classification by year of publication, research area and context in which RCA is
used. Thee results are then discussed. We defined shortcomings and potential further
research possibilities.

2 What is Root Cause Analysi®

RCA is a collective term used to describe a wide range of approaches, tools, and
techniquesfor uncovering causes of probms (Andersen & Fagerhaug, 2006)
Consequentlyhte definition of a root causad root cause analysiaries between authors

and root causes methodologies, with different levels of causation beinteédop
different systemgLivingston, Jackson, & Priestley, 2005ome of the approaches are
focusedmoreon identifying the trugoot causes than othemsdsome are mar gereral
problemsolving techniques. fhers simply offer support for the core activity of root
cause analysis. Some tools are characterized by a structured approach, while others are
more creative in natuf@ndersen & Fagerhaug, 2006)

Reid and SmythRenshaw(2012) provided examples of RCA use in various contexts:
manufacturing improvements, software projects, crime reports and client incidents.

Despite this versatility we can find one basic definitiort gnavails in literature and will
be used also in our paper. Paradise and B(it888)defined aroot causeasthe most
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Root cause analysis the task of identifying root causdis definition contains three
key elements. Root causes must bédasicthat onecanfix them. On the other hand
given that fixing them is the whole point, it is meaisonableo further split root causes
into more basic causéklaus, 2003)

More definitions of RCA of other authors are provided in Table 1.

Table 10: RCA definitions

Authors,Date

Definition

(Andersen & Fagerhauc
2006)

(Livingston et al., 2001)

(Paradies & Busch, 1988)

(Wilson, Dell, &
Anderson, 1996)

(Lehtinen,
Vanhanen, 2011)

(Golinska & Romano,
2012)

(Jenicek, 2011)

(StavertDobson, 2016)

Root cause analysis is a structured investigation that ain
identify the true cause of a problem and the actions necess:
eliminate it.

Root causes analysis is a tool designed to help inci
investigators describe what happened during a particular inci
to determine how it happeti@nd to understand why it happene

Root cause is the most basic cause that can reasonakt
identified and that management has control to fix. Root ce
analysis is the task of identifying root causes.

Root cause analysis a method of problem solving used f
identifying the root causes of faults or problems.

Root cause analysis is a systematiocess of detecting a targ
problem, detecting and orgaimg its causes, and recoging its
root causes

Root cause analysis igechnique which involves brainstormini
intended to identify potential causes of problems in the first pl
then collecting data and analysing it in an organized fast
narrowing down the area of interest to several root causes.
Root caise analysis tries to identify a kind of necessary cau:
kind of triggering element leading to a chain of events as
accumulation of error eventually causing an accident or any ¢
undesirable event.

Root cause analysis attempts to identify the factors wil
contribute to an incident and then work back to determine
underlying causes with a view to addressing them.

Through history different RCA methodologies developed. Some of more known are

Ford's 8D method, Six Sigm@&amal Aboelmaged, 201@nd A3 thinking(Sobek &

Smalley, 2008) The majority of root cawes analysis methodologies reviewed were

essentially checklists of potential root cause factors to stimulate th@iigimgston et

al., 2001)
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Supporting hese methodologies, various tools and techniques were developed. Some of
more known tools and techniques are Pareto Chart, Six Sigma, Five Why's and Fishbone
diagram. Due to vast amount of tools, Andersen and Fagernf2@$) suggested
grouping them according to their purpose:

Problem understanding

Problem cause brainstorming

Problem cause data collection

Problem cause data analysis

Root cause identification

Root cause elimination

Solution implementation

E I I B R

These tools contribute in their own way to REA. Some are best applied sequentially

while others can be applied at marniffetent points in the analysis. In general, these tools

are simple and easy to use. But with growing complexity of organizationiabements,

new tools have emerged, based on data mining software, leveraging computer capabilities

and vast amount of available data. An extensive literature review of data mining in quality

i mprovement field has been (@@Ll euekoythisK® ks al ,
trends in root cause analysis, this aspect will be reviewed in greater detail.

3 Research methodology

A comprehensive |literature review of journa
topic was conducted. This review was based on a siaplaroach used Byamba et al.

(2015)for big dataLim et al. (2013¥or RFiD andNgai & Wat (2002)for review of e

commerce related topics. Two key characteristics relevant for our papeoaerction

of literature review and classification of relevant journal articles.

A comprehensive search wusing the descripto
within following databases: Web of Science, Scopus, Emerald and ProQuest. Included
journalsin this databases are also defined by Vankaf2eh3)to assess IS research

ratings.

We started oureview on April 2¢, 2018 and ended on Ap80", 2018. Search was made
within topics, titles, abstracts and full tex@he review resulted in 1803 resulitle
excludedirrelevant articles considering titles and category. From research perspective,
mainly articles with Medicine research area were excluded. Exclusion of this articles
ended in 1118 resultll the results were then exported to Mendeley, a reference
management software package, for further analysis. Export included articles references,
abgracts and full texts in pdf format. These articles were then a subject of further, more
detailed review.

Each article was then reviewed to assess relevance to our research objectives and identify
duplicatedones.Due to our filed of interest, articles were then categorized according to
their topic. We have recognized 208 articles of RCA in manufacturing and production.
164 articles are addressing RCA regarding scrap, yield and defects management.
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We found 55 arties using machine learning and data mining techniques in RCA. There
are 24 articles addressing RCA, manufacturing or production, scrap, yield or defects and
machine learning or data mining topics all in one.

4 Results

In following sections, we will prese results of reviewed articles per previously defined
classification framework.

4.1 Distribution of articles by the year of publication

Figure 1 shows a distribution of RCA relevant articles over the yseparately are show
articles that address RCA topic relating to manufacturing; scrap, yield, defects and with
data mining and machine learning topiEsom first publications in year 1981 we can
notice steady increase of publicized articles.year 201712% of all articles were
published. From 2013 to 2017, in average 115 articles per year were pulBRéchf

all articles were published ithis last5 years.This continuous increase of numbers of
publications is showing an increase of interest ab@A Bpic.
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Figure 22: Distribution of articles by the year of publication

3.2 Distribution of articles by research area

Table2 show the distribution of articles ligp 10research arsaAs mentioned before,
Medical associated research areas were excluded from analysis. One article can belong to
multiple researclareas. The highest number of articles is in Engineering @6¢28%

of articles.Following by Computer Science with 360 artig] or 32,2% of all article&07

seven articles belong to Material Sciences amed.elecommunications area are 101
article and Operations Research Management Science 77 artislesgy Fuels,
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Automation Control System and Physics each represent 4,7486abes Articles from

research area Business Economiese 48 and 33 from Optics. Other articles belong to

other research areas.

Table 11: Distribution of articles by research area

No. of articles

Research Area

References (top ten most cited)

(%)
Engineerin 41
9 9 (66,27%)
. 360
Computer Science (32,20%)
) . 107
Materials Sciences (9,57%)
N 101
Telecommunications (9,03%)
Operations Researcl 77
Management Science (6,8%%0)
53
Energy Fuels (4,74%)
Automation Control 53
Systems (4,74%)

(M. Y. Chen, Kiciman, Fratkin, Fox, & Brewer, 2002
(Bartelmus &Zimroz, 2009) (Mena,AdensaDiaz, & Yurt,

2011) (Bonnett, 200Q) (Breitbart et al., 2004)(Weidl,

Madsen, & Israelson, 2005]Friedman, Hansen, Nair, &
James, 1997)(Goh, Brown, & Spickett, 2010)Marais,

Saleh, & Leveson, 2006)Muchaidze et al., 2008)

(M. Y. Chen et al., 2002)Kobayashi, Otomo, Fukuda, &
Esaki, 2018) (Breitbart etal., 2004) (Weidl et al., 2005)
(Khatib, GomezAndrades, Serrano, & Barco, 2018 -

Mamory & Zhang, 2009) (Jabrouni, Kamséroguem,
Geneste, & Vaysse, 2011fBrauckhoff, Dimitropoulos,
Wagner, & Salamatian, 20Q9Alaeddini & Dogan, 2011)
(Lehtinen, Ikonen, & Lassenius, 2017)

(Rehm et al., 2011)Poursaeidi, Babaei, Arhani, & Arablt
2012) (Nad, Buzik, Letal, & Losak, 2017XMurugan &

Ramasamy, 2015 Sawatdee & Chtima, 2017) (Harjac,

Atrens, & Moss, 2008)(Guerin, 2014) (Luka, Grosser,
Hagendorf, Ramspeck, & Turek, 201@fan, Lee, & Park,
2016) (Nakayashiki et al., 2016)

(Breitbart et al., 2004)Khatib et al., 2018)Muchaidze et
al., 2008) (Al-Mamory & Zhang, 2009)Khatib, Barco, &
Serrano, 2017)Khatib, Barco, Munoz, & Serrano, 2017
(Solmaz et al., 2017YMolnar, Sonkoly, & Trinh, 2009)
(GomezAndrades, Barco, Munoz, & Serrano, 2017)

(Goh et al., 2010YMarais et al., 2006)Chien, Chen, Wu,
& Hu, 2007) (Alaeddini & Dogan, 2011)Le Coze, 2008)
(S.J. Hu & Roan, 1996)Kumar & Schmitz, 2011)Carlson
& Soderberg, 2003)(Kum & Sahin, 2015) (Ferjencik,
2011)

(Eti, Gaji, & Probert, 2006)Gil, Martinez, & de la Rubia,
2017) (Broekaert, Demuynck, De Cuyper, De Paepe,
Verhelst, 2016) (Luka et al., 2016)(Krishna, Ormel, &
Hansen, 2016) (Nakayashiki et al., 2016)(Gonzalez

Salazar Venturini, Poganietz, Finkenrath, & Spina, 201t
(SongManguelle et al., 2013)(Skrimpas et al., 2015)
(Hudson, Vasilyev, Schmidt, & Horner, 2010)

(Jabrouni et al., 201 1jAtashgar & Noorossana, 201 {Hle,

Wang, He, & Xie, 2016)(Rato, Blue, Pinaton& Reis,

2017) (Noorossana, Atashgar, & Saghaei, 201ljohan,

Saygin, & Sarangapani, 200&Sterritt, 2004) (Halterman
& Scrapper, 2017)Zhang, Li, Cabassud, & Dahhou, 2017
(J. Hu, Zhang, Cai, & Wang, 2015)
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(Friedman et al., 1997(X. Wang etal., 2010) (Rehm et al.,
2011) (J. Wang, Wu, Liu, & Xing, 2017)(Guldi, 2004)

Physics @ gi%) (Egger, Griitzner, Burmer, & Dudkiewicz, 2007%il et al.,
' 2017) (Chertkov, Disyuk, Pimenov, & Aksenova, 2017
(Luka et al., 2016)Chuang & Lee, 2004)
(Isack, Mutingi, Kandjeke, Vashishth, & Chakrabort
2018) (Mahendrawathi, Zayin, & Pamungkas, 201
48 (Samopa, Astuti, & Lestari, 201, {Wieczerniak, Cyplik, &
Business Economics (4,29%) Milczarek, 2017) (Richter, Aymelek, & Mattfeld, 2017)

(Usman & Rendy, 2017)(Aligula, Kok, & Sim, 2017)
(Sawalha, 2017) (Claxton & CampbelAllen, 2017)
(Markopoulos & Vanharanta, 2017)

(X. Wang et al., 2010)Giollo, Lam, Gkorou, Liu, & van
Haren, 2017) (Schulz, Egodage, Tabbone, Ehrlich,
33 Garetto, 2017)(Xie, Venkatachalam, Lee, Chen, & Zafs

Optics (2,95%) 2017) (Horvath, Krkos, & Dubravec, 201,A)Tchikoulaeva,
Holfeld, Arend, & Foca, 2008fMora et al., 2016 Gutjahr
et al., 2016)(McCroskey, Abell, & Chidester, 2000)

Total 1118 *note that one article can belong to multiple research are

3.3 Distribution of articles by context of use

In articles RCA is used in differenbntexts We have identified three areas relevant for

our problem of unknown scrap reason on production $ind potential of finding root
cause with help of data mining and machine learrfiiigt area is manufacturing and
production. Second area is scrap, yield or defects. Third area is data mining and machine
learning.Table 3 presents articles considering this classificalibere are 208 articles
where RCA is used in context of manufacturing or production. Addressing scrap, yield or
defects are found in 164 articles. Data mining or machine learning waShsietes in
combination with RCAWe identified 6 articles addressing all three asgasce These

articles are addressing the combination of areas most relevant for our problem.
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Table 12: Distribution of articles by context of RCA use

Context  of No. of articles References (top ten most cited)

use (%)
(Chao, Iravani, & Savaskan, 2009%Mena et al., 2011)
. (Friedman et al., 1997(Chien et al., 2007{Kumar & Schmitz,
Manufa(_:turlng, 208 2011) (Jayswal, Li, Zanwar, Lou, & Huang, 201{{arlson &
Production (64,60%) . .
Soderberg, 2003)Kurdve, Shahbazi, Wendin, Bengtsson,
Wiktorsson 2015) (lacocca & Allgeier, 2007)He et al., 2016)
(Leszak, Perry, & Stoll, 2002)(Friedman et al., 1997)
. (Nakayashiki et al., 2016jHwang & Kuo, 2007)(Rehm et al.,
gg‘i&s Yield, (5(%%430/) 2011) (lacocca & Allgeier, 2007) (Bjornson, Wang, &
IS0 Arisholm, 2009) (Meyer et al., 2013)Guldi, 2004) (Kitamura
et al., 2005)
(M. Y. Chen et al., 2002}Brauckhoff, Dimitropoulos, Wagner
& Salamatian, 2012)(Malik, Hemmati, & Hassan, 2013
Data Mining, 55 (Brauckhoff et al., 2012)Suriadi, Ouyang, van der Aalst, & te
Machine (17,08%) Hofstede, 2013)(Jung, Jeong, & Lu, 2006)Khatib, Barco,
Learning ! GomezAndrades, Munoz, & Serrano, 2018Rashid, Place, &
Braithwaite, 2013)(Sauvanaud, Lazri, Kaaniche, & Kanou
2016) (Costa, Cachulo, & Cortez, 2009)
(Ye, Zhang, Chakrabarty, & Gu, 2015)(Kitcharoen,
Al above in 6 Kamolsantisuk, Angsomboon, & Achalakul, 201)e, Zhang,
one (1,86%) Chakrabarty, & Gu, 2013)Sand, Kunz, Hubbert, & Franke
! 0 2016) (Sand, Bogus, Kunz, & Franke, 201@abet, Moniri, &
Mohebbi, 2017)
Total 322 *note that onearticle can belong to multiple topics
4 Discussion and Conclusions

A comprehensive review of literature on root cause analysis was made in our article. We
started our review by clarifying the definition of RCA. Then we presented our research
methodolgy, composed with conduction of literature review and classification of
relevant journal articles. In the process of our literature search, we 1di@hrticles
relevant articlesreferring toRCA. We have also found that a literature review on this
topic made bylivingston, Jackson and Priest{001) We have classified articles in
three ways: year of publication, researobasand context of use

First classification we made was distribution of articles by the year of publicRioA.

was develope@vasdeveloped by Sakichi Toyoda for the Toyota Indust@esgporation

in 1953(Serrat, 2009)Scientific articles addressinbis subject begin in 198®Armor,
Parkes, & Leaver, 1981)We have shown the distribution for all the articles together and
for RCA related articles addressing manufacturing, production, scrap, yield, defects and
data mining, machine learnin@ur review shows a constant growth and interest in this
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topic since more than 50% of published articles are datipgsh5 years. This growth
is also seen in subcategories of manufacturing, scrap and data mining.

We continued our review from the perspee of research areas articles belong to. It is
important to emphasize one article can belong to multiple research areas. Our review
showed that majority of article@3%) are in the field of engineering and computer
science With that we must considehat 37% of all articles found were excluded from

our review as irrelevant. The majority of them were in the medicine research area.

Our last classification was made regarding the context RCA is used in articles. We have
chosen this classification due tarambjectives in PhD thesis. In that thesis our objective

is to identify previously unknown reason for scrap with help of RCA techniques in
combination with dark data and machine learning.

For that reason, three contexts of use were reviewed in gregdr @e have identified
322 different articles addressing manufacturing or production topic, scrap, yield or
defects topic and data mining and machine learning topic.

BrundageKulvantunyoy Ademujimi andRakshith(2017)introduceda framework for a
knowledgebased diagnosis as part of smart manufacturing systensyByesizing
different approaches from engineering and the medical commuhisy framework
enables moraccurate communication, discovery, aadse of manufacturingabnosis,
corrective and preventative action plalmsautomotive manufacturing Pradhan, Singh,
Kachru and Narasimhamurty developBdyesian Network baseapproach forRCA
(Pradhan, Singh, Kachru, & Narasimhamurthy, 200%g objective of their model te
initiate quality improvements in the manufacturing shop floor pratessengineering
departments.

When talking about using data mining in manufacturing an important contribution was
made by Rksal, Batmaz and Test{R011) They have conducted a review of data mining
applications for quality improvements in manufacturing. Chen, Tseng and {2Di5)
introduced a manufacturing defect detection method using association rule mining
technique. Their model searchmsrelations between combinations of machines and the
defective products.

Similarly, Krupa and Myre@017)conducted a review of data mining in context of RCA.
Their review included numerous redife cases over eight years, confirming theitifig

to address roatausesncreases the potential that other related incidentdd occur.

Our review showed a growing interest in root cause analystardingly, the number of
publicatons of RCA in manufacturing, scrap and data mining is grovidegpite a long
history RCA and numerous applications of data mining in manufacturing we do not find
any case study regarding RCA in context of unknown reason for scrap on production line,
solving it with help of data mining and machine learning. Therefore, we recognize a
potential for case study on this topic.
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1 Introduction

Over the past decades, the role of Information Technology (IT) has changed significantly,
from office and process automation to value aggregation and innovation through its use.
This means that the IT role is no longer primarily technical and reactiveabitecome
proactive and focused on the core activities of organizafidan Grembergen & De
Haes, 2016; Walsham, 2001; Weill, Woerner, & Ross, 2016)

Therefore, the use of IT has the potential to be themdaijer of economic wealth in the

215t century. IT not only has the potential to support existing business strategies, but also
to shape new strategies. Following this, IT becomes a success factor for survival and
prosperity as well as an opportunity tiffetentiate and to achieve a competitive
advantag€Van Grembergen & De Haes, 2016)

To ensure that IT is aligned with the objectives of the organizations, and sustains and
extends the organi z atveltG(Rusu&Sianumit 201G we nee
ensures that IT goals are met and IT risks are mitigated. Therefore, IT delivers value to
enterprise sustainability and growth. ITG drives strategic alignment between IT and the
busines@and must judiciously measure performance.

In short, effective governance addresses three questions: What decision must be made?
Who should make this decision? How will we make and monitor this decidhei? &
Ross, 2004)

Previous research has shown positive effects of successful ITG implementations. For
example, efficient ITG assures IT benefikan, 2003)and helps to decrease IT Risks
(Ridley, Young, & Carroll, 2004) which leads to control for IT functiorfVan
Grembergen, De Haes, & Guldentops, 200)th well-organized ITG, organizations

may increase their returns on IT investment by as much agWei & Ross, 2004and

make 20% more profit than their coetjpors(Huo, Liu, Yuan, & Wu, 2010)

Rapid techological developments affect our lives and change the way how enterprises
conduct their business. Furthermore, digitalization is one of the key drivers of economy

and has a strong influence on societal developntefsi c i har , Lenart, Mar o
Bor gt n a Al thes2 8hhrgygs require the need for continuous and sustainable ITG
practices.

While ITG has been the subject of considezadebate amongst researchers and
practitioners, it remains a poorly understood phenomenon that is continuously evolving
with increasing complexity. Since IT has recognisably become crucial for enterprises, the
most important decisions regarding IT have ewvrom the IT department to the
management boards and senior management executives calling for a specific focus on
enterprise governance of I[[De Haes, Van Grembergen, & Debreceny, 20T3lis
situation has reinforced the role of ITG as an integral part of the corporate governance.
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Despite extensive research in focus areas, considerable woddedte improve further
understanding of ITG in the context of digital society. Rapid technological developments,
disruptive changes in Information and Communications Technology (ICT) and emerging
of new, often digital business models call for ne¥daptive and Sustainable ITG
practices and measurement models.

2 Problem definition

Despite more than 30 years of research, there are still some unfilled gaps, mainly due to
the lack of a consistent and webtablished body of knowledge in ITG afkanardi,
Gastaud Macada, Becker, & Van Grembergen, 2017)

Although there is an extensive research in wider ITG area, considerable work is still
needed to further understand ITG and to develop a successful holistic measure of ITG.
To enable ITG to become an accepted part of enterprise strategic and operational
governance processes, it is important that researchers develop more practical methods for
organizations to use in establishing and assessing(IHso v e | | a, Roganec,
2010; Osterwalder et al., 2010)

However, implementing ITG is not an easy task, since its definition and role is not clear
and to determine théght ITG mechanisms remains a complex challenge.

In the past, unsuccessful attempts have been made to implement ITG mechanisms. We
would like to understand the reason behind unsuccessful attempts, and would further like
to develop an ITG model that wallvork in practice.

ITG problems that waimto address in ouesearcttan be divided into the following:

1 ITG in SMEs is still immature and despite the efforts to develop methods for
governing IT in SMEs the adoption rate is rather disappointing.

1 Available generic ITG models do not work the same on enterprises of different
industry, size, maturity etc. This means that different enterprises may need a
combination of different structures, processes and rational mechanisms. In
general, these modelseadeveloped for large enterprises and then adjusted for
SMEs in such way that their scope is narrowed.

1 Existing ITG models are predominantly focused on the management and
operational level. Management level, represented by management board, has
been highlghted in the previous research as a key element of the success in a
case of ITG deployment or operating. Unfortunately, in previous research, it is
not possible to find the role and influence of supervisory authorities that have a
direct impact on a managent board.

Explanation of the problem definition
Available generic ITG models do not work the same on enterprises of different industry,

size, maturity etc. An ITG model that is successful in one company is not achieving its
goals in another company frothe same industry. In general, these models are developed
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for large enterprises and then adjusted for the SMEs segment in such way that their scope
is narrowedRusu & Gianluigi, 2017)

It is believed by many researchenatt SMEs cannot be seen through the lens of a large
firm. Theories explaining ITG in large enterprises and leading to methodologies used by
practitioners can therefore not be extrapolated to SMEs, because we are dealing with a
completely different economiccultural and managerial environme(evos, Van
Landeghem, & Deschoolmeester, 2Q09)

It should also be recognized that what strategically works for one company does not
necessarily work for anoth@Patel, 2002)even if they work in the same industry sector.
This means that differemrganizations may need a combination of different structures,
processes and relational mechaniguan Grembergen et al., 2004)

Previous research conclude that the world of SMEs is significantly different from that of
large enterprises and extra care should be taken by researchers amoharsadesigning
artefacts for SMEgDevos et al., 2009)

Why are SMEs so important? SMEs are tlelbone of the EU economy. The 22.6
million SMEs in the EU28 in 2013 represented 99.8% of enterprises in thdinancial
business economy, and are regarded as a key driver for economic growth, innovation,
employment and social integrati@Burostat, 2017)

For SMVEs, their definition differs from country to country, which means that it is difficult
to equate SMEs in the US with SMEs in SE Europe. This also makes it difficult to use
the results of previous researches in the area of SMEs.

Research also showed tI#VIEs do not excel in knowledge retention and obtaining a
sustainable competitive advantage. There is a slower adoption of IT in SMEs than in large
enterprises. Existing mechanisms of ITG built on a strong belief that IT creates values for
the business doat work as such in SMEs, where decisioaking is mostly focused on

one person. SMEs also cannot learn and benefit from past experience, because there are
not enough information systems (1S) projects condu@@edu & Gianluigi,2017)

While research on devising standards and frameworks has been going on at a fairly fast
and hectic pace, little enthusiasm has been shown by enterprises in adopting them
(Othman, 2016)Winniford, Conger and Ericksedarris (2009) in their survey on US
companies, found that less than half of the companies had implemented any type of IT
service management standard or framework. A survey by Debreceny an(?Gray

found that, in general, there was very little usage of these standards and frameworks.
Although some enterprises in developing countries are aware of the importance of
adopting relevant standards and frameworks, there seems to be a lack of commitment and
motivation to adopt them. A data from recent research in SE Europe has shown, that only
16% of the enterprises implemented one of the best practices and only 3% of them
implemented CoblTKolar & Groznik, 2017)
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Despite the dbrts to develop methods for ITG in SMEs, for example the CobIT
QuickStart model, the adoption rate is rather disappointing. Interestingly, while many
enterprises in developing countries continue to make large investmer{HallTFutela,

& Gupta, 2017) it seems that they fail to realize that their IT investment also require
proper governance.

If the first part of the dissertation problem derives from the use and implementation of
ITG, the second part of the problem is related to the ITG concept itself.

In general, governance is a concept that can be used in many contexts and is by now a
well-known termin business. It is focused on the role of a board of directors in
representing and protecting the interests of sharehdléansa & Jensen, 1983; Kooper,
Maes, & Lindgreen, 2011)and addresses the proper management of organizations
(Spafford, 2003)

Significant literature in governance area reveal that government processes can be lined
up in three groups: corporate governance, enterprise governance, and IT governance.

Corporate Governanceis the system by which organizations are directed and controlled
(Van Grembergen & De Haes, 2008) responsibility is deledgad by stakeholders and

the public, defined by legislators and regulators and shared by boards, in some measure,
with manager§Webb, Pollard, & Ridley, 2006)

Some countries use arfoal twotier structure, where the supervisory function of the
board is performed by a separate entity known as a supervisory board or audit and
supervisory board, which has no executive functions. Other countries usetiarone
structure in which the bodrof directors has a broader role. Still other countries have
moved or are moving to a mixed approach that discourages or prohibits executives from
serving on the board of directors or limits their number and/or requires the board and
board committees toebchaired only by neexecutive or independent board members
(Basel Committee, 2015)

Enterprise Governanceis a set of responsitiilés and practices exercised by the board

and executive managers, with the goal of providing strategic direction, ensuring that plans
and objectives are achieved, assessing that risks are proactively managed, and assuring
that t he ent eeysedirespenisiVan @renbergen & Be Haes, 2008)

IT Governance (ITG)despi te the visibility and i mpor
literature has demonstrated a lack of a clear shared understanding of the term ITG. None
of the definitions reflects all of the elements of the framework, possibly indicating that
authors do develop definitions to support their particular focus. A commonly agreed
definition of ITG does not exigOthman, 2016)

We identified several ITG definitions in many articles and books, with minor differences.
For the purpose of our further work we will use the definition provide&teyen De
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Haes and Van Gremigen (2015) because it seems to be the most comprehensive
definition.

AEnt erprise governance of | T is an integral
Board, overseeing the definition and implementation of processes, structures and
relationd mechanism in the organization that enable both business and IT people to
execute their responsibilities in support of business/IT alignment and the creation of
business value from | T (De haed & ¥ath Grerobsrgen,e s s i n
2015) The definition of ITG is presented in Figu2a.

IT Governance enable Business / IT enable Business value
alignment from IT investment

Figure 1: IT Governance definition (De Haes & Van Grembergen, 2015)

While govenance developments have primarily been driven by the need for the
transparency of enterprise risks and the protection of shareholder value, the pervasive use

of technology has created a critical dependency on IT that calls for a specific focus on

ITG. Boads and executive management need to extend governance to IT and provide the

|l eader shi p, organi zational structures and
sustains and extends t he @ud,kEkiu Bait,209s strat

ITG responsibility in organizationis typically suldivided into three layers: strategic,
management and operational layer. It is clear that ITG is a part of each of these layers in
the organization: at strategic level, where the board is involved; at management level
within the executive level and seniomamagement level; and finally at the operational
level with operational IT and business manager(leatHaes & Van Grembergen, 2015)

The previous research in the ITG area was predominantly focused on the level of
management and the operational level. Strategic layer, which is represented by
management board, has been highlighted iptheious research as a key element of the
success in the case of ITG deployment or operafiimgudeen & Babur, 2016)
Unfortunately, in previous research, it was not possible to find the role and influence of
supervisory authoritiehiat have a direct impact on management board.

In our research, we will extend ITG model also on supervisory level shown on Figure 2,
which is crucial for supervision and has an impact on strategic level, which is represented
by management board.
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supervisory board

audit committee

CORPORATE GOVERNANCE 1

SUPERVISORY LEVEL

ENTERPRISE GOVERNANCE

STRATEGIC LEVEL

directors.

IT GOVERNANCE

executive

MANAGEMENT LEVEL management (CxO)

and senior management Relational mechanisms

I T N

[ Processes }‘:"{ Structures J

Figure 2: Enterprise levels included in the proposed model

IT and business

OPERATIONAL LEVEL
operational management

This implies that all these levels of corporate governance need to be involved in the ITG
processes and all participants have to understand their individual roles and responsibilities
within the famework. Based on this, we can conclude that ITG is the sum of corporate
ITG and enterprise ITG, which is shown in Figure 3.

IT Governance — Corporate IT Enterprise IT
— Governance Governance

Figure 3: ITG as a sum of corporate and enterprise ITG levels
3 Methodology

In order to address the research problems we will use a qualitative approach based on a
case study of six insurance companies in SE Europe.

We wi | | al so use a dominant I S theories
Success Model, Technology Acceptanmodel, Organization Innovativeness Theory,
Diffusion of Innovations Theory, Institutional Theory, User Resistance Theory and
others, which helped us to understand why enterprises adopt and the factors that enable
adaptation.

Thefirst partof the dissdation will consist of a detailed literature review (LR). Literature
regarding corporate governance, ITG and small business will be studied and analysed.
The aim of the LR is to determine existing experience about implementing ITG
mechanisms, barriers ohplementing ITG models and contingency factors that are pre
required for development of Adaptive and Sustainable ITG model.

A review of prior, relevant literature is an essential feature of any academic project. An
effective review creates a foundatidar advance knowledge and makes theory
development easier, closes areas where there is a substantive research, and uncovers areas
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where research is need@febster & Watson2002) A LR i s fAthe wuse of
literature to justify the particular approach to the topic, the selection of methods, and
demonstration that t his r ¢Harg 8988¢ Hakanoo&n t r i b u't
Muniz Jr., 2018)

In thesecond para model called Adaptive and Sustainable ITG model will be developed.
The model will be based on the (a) results of previous scientist and practitioners research
(ITG mechanisms, ITG contingency fart, ITG barriers), (b) previous experience of
implementing ITG mechanisms into enterprises that are the subject of research and (c)
CobIT QuickStart ITG model.

To design the Adaptive and Sustainable ITG model it is suggested to use Design Science
Researh (DSR).

Toward the end of the 1990s, DSR began growing in popularity for use in scholarly
investigations in IS. This methodology is a system of principles, practices and procedures
required to carry out a study. To address problems at the intersectibn asfd
organizations, IS can draw advantage from DSR methodology by often using theories
from diverse disciplines, such as social science, engineering, computer science,
economics, and philosopli¢regor & Hevner, 2013)

DSR methodology is conducted in two complementary phases: build and evaluate. In
contrast to behaviour reseaydesigror i ent ed resba0Ockbobociepds oa
then seeks to build the system according to the defined model taking into account the
restrictions and limitations. Design science addresses research through the building and
evaluation of artefastdesigned to meet the identified business needs, instead of analysing
existing IS in order to identify causal relatid@sterle et al., 2011)

The aim of thehird part of dissertation is a qualitative study of implementing developed
Adaptive and Sustainable ITG model in six insurance enterprises. The proposed
qualitative research is multiple case study with s&tmictured interviews.

Case research, also called caseltis a method of intensively studying a phenomenon
over time within its natural setting in one or a few sites. Multiple methods of data
collection, such as interviews, observations;neerded documents, and secondary data,
may be employed and inferees about the phenomenon of interest tend to be rich,
detailed, and contextualized. Case research can be employed in a positivist manner for
the purpose of theory testing or in an interpretive manner for theory building. This method
is more popular in busess research than in other social science discip(iiegner,

March, Park, & Ram, 2004)

Interview is a managed verbal excha(igichie, J. Lewis, 2003We know several types
of interviews, for exampléBryman, 2012)
1 Unstructured Interviews: when thiesearcher has a clear plan, but minimum
control over how the interviewees answers.
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1 Semistructured Interviews: when the researcher uses a guide with questions and
topics that must be covered.

9 Structured Interviews: when the researcher has fixed questimhghey are
asked in a specific order.

In our dissertation, we will use a sestiuctured interviewWe are planning to conduct
interviews at all levels of research:

Supervisory levdl we will interview president of supervisory board or president ditau
committee. In case of ofteer corporate governance, the interview will be conducted with
president of management board.

Board leveli we will interview board member who is responsible for IT. In case of one
tier system, the interview will be conducted with executive director responsible for IT.

Executive levei we will interview CIO and executive director who is responsible for
business development.

Operational level we will interview all key business users.

Finally, the effectiveness of the model will be evaluated by analysing, interpreting and
reporting the overall results (sestructured interviews and literature review).

4 Preliminary/Expected results

In general, the expected results of the dissertation can be summarized in the following
points:

1. Present a broader area of ITG with a literature review

This chapter gives an overview and explanation of ITG concept. It further defines the role
and significance of the ITG and its position within corporate governance

2. Present the narrower area of ITG, which covers the area of SMEs with a literature
review

This chapter present the ITG in SMEs with all specifics and issues.

3. Development of an Adaptive and Sustainable ITG model for SMEs

The aim of this chapter is to develop an Adaptive and Sustainable ITG model for SMEs
based on CobIT Quick Start Model anddings from previous research. The chapter
deals with potential theories, which are used for IS research and then use them for
developing the model.

However, implementing ITG is not an easy task, since its definition and role is not clear
and finding theight ITG mechanisms remains a complex challenge. Despite the efforts
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to develop methods for governing IT in SMEs, for example Cobit QuickStart model, the
adoption rate is rather disappointing.

The aim of this chapter is to develop and design AdaptideSustainable ITG model
that aims to assist enterprises and practitioners by providing more guidance on how ITG
can be successfully implemented.

Therefore, we will perform an exploratory research by formalizing the ITG mechanisms,
contingency factors, keimpact factors for ITG, barriers to the adoptions of ITG and
analysing several ITG case studies which is shown on Figure 4.

CobIT Quickstart

CobIT is the most welknown framework for ITG. Control Objectives for Information

and related Technology (COBET) i s a comprehensive set of
the information that enterprises need to adopt an IT governance and control framework.
Implementation is based on a number of factors, including the size of the organisation.

CobIT Quickstart provide a selection from the components of the complete CobIT
framework. Quickstart can be used as a base
small and mediurrsized enterprises (SMEs) and other entities where IT is not strategic

or absolutely criticafor survival. Quickstart can also be a starting point for larger
enterprises in their first move towards an appropriate level of control and governance of

IT (ITGI, 2007)

ITG Mechanisms

Several authors believed that organizations should implement ITG over the use IT
mechanismgDe Haes & Van Grembergen, 2009; Weill & Ross, 2004} can be
deployed using a mixture of various structures, processes and relational meck@eisms
Haes & Van Grembergen, 2004)hat encourage behaviours consistent with the
or g ani misston, stratégy, values, norms, and cultuveill, 2004)

Researchers suggest that enterprises develop ITG frameworks in three levels: designing
structures, processes, arahtnunication protocols or approach{®an Grembergen et
al., 2004; Weill & Ross, 2004)

ITG Contingency Factors

ITG implementation is influenced by external and internal fa¢®us Ling Xue, & Ray,

2008) Beyond that, understanding how and why an enterprise has adopted a specific ITG
arrangement i's Iimportant. Summari zing ther
because IT needs to respond to the unigwg@ments within which it exisf.unardi,
Becker, & Ga st anddherbfare, a guie thalaBsst8 )he organizations

with similar characteristics to implement ITG lacks in the field.
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Previous research: Practical experience:
- ITG Mechanisms; - Based on case study;
- ITG contingency factors; - Business needs;
- ITG key impact factors; - IT needs;
\— ITG barriers; - Previous ITG experience;

CobIT QuickStart

\r \r

‘ Adaptive and Sustainable l

ITG model

Figure 4: Adaptive and Sustainable ITG model

4. Qualitative study of implementing an adoptive and sustainable ITG model for SMEs

The research methodology is a case study conducted on six enterprises of insurance group
in SE Europe.

5. Data analysis and results of the qualitative research of the implatm@nand use
of Adaptive and Sustainable ITG model

The aim of this chapter is data analysis before and after the implementation of the
Adaptive and Sustainable ITG model.

We can summarize expected results or benefits into two categories:

Academidenefits:

1 To contribute to the current knowledge of the development and adoption of
formal ITG models and practices;

i To provide a proper conceptualization of what formal ITG practice is, which
further leads to the potential use of existing theories tostiipe study of the
adoption of developed ITG model;

1 To develop an Adaptive and Sustainable ITG model;

1 To investigate the impact of implementation and use of developed ITG model.

Practical benefits

I To help enterprises to adjust and adopt Adaptive asthiBable ITG model that

fits their needs and maturity and support their business strategy.
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5 Future development

IT is an integral part of most organizations and will certainly become even more
fundamental in the future. Therefore, ITG must be essential part of corporate
governance and develop along with it. While there is no single right way for organizations
to approach improvements in ITG, it is necessary to continue with research and answer
all those questions regarding ITG mechanisms aocegses such as which mechanisms
influence ITG and how they are interconnected.

The ITG research will continue to develop frameworks, which are crucial for adoption
within a developing organization and aligning with the market.

We encourage researchéosconduct more case studies and leverage information about
ITG mechanisms, in order to elicit some possible ITG patterns for different enterprise
environments.
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