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Abstract

The Afuendof (&RE) of i nnovation begin
considered worthy of further ideation, exploration, and assessment and ends when a firm
decides to invest in or to terminate the id€hurana & Rosenthal, 1998%ince such an
early phases often characterised as being highly uncertain and unstrucsaieolars
have suggested thahcertainty must be reduced as much as possible during theoFFE
achieve success in innovatifffrishammar et al., 201 Moenaert et al., 1995; Verworn,

2009; Verworn et al., 2008)Although openness has been propossdcrucial to
innovationsucces$Chesbrough, 2003; Chesbrough et al., 20@¢ effort has been put

into studjing its role in reducing uncertainty in the FFE of service innovalioraddress

this gap, the current study aims to exam
the FFE i.e., the ability of a FFE team to explore, gather and assimilate opesantaes

from external sources by means of external seasauid interorganisational partnerships

I onthe success @ervice innovation. It will also identify the key dimensions of openness
competence.

This mixed methods study is comprised of two mairspbaln the first phase, we
interviewed 12 informants who participated in the FFE of 6 distinctive online service
innovations. The data were analysed through a serdimesnant (SD) logic analytical
lens. The case findings together with the extant tileeavere used to develop a formative
secondorder construct of openness competence, and to form a series of hypotheses
concerning an fiopen service innovationo (
valid survey responsegerecollected and anabsgd using partial least square structural
equation modelling (PLSSEM) technique with the aim of validating the proposed OSI
model.

The key findings of thisstudy include the four dimermsis of openness
competence wiih the FFE, namely: searching cajpiéy coordination capability,
collective mind and absorptive capackyF FE t eamdés | T capabilit
antecedent of openness competence. Further, we found that openness competence is
positively associated with the amount of market actrigal uncertainty being reduced
during the FFE. Contrary to our expectations, the impact of openness competence on
service innovation success is direct, rather than being mediated by the degree of
uncertainty reduction. These findings offer several iogpions for research on open
innovation and on the FFE. Additionallyy identifying the key dimensions of openness
competence, the current study provides guidance to-émehtmanagers as well as

presenting new areas for future research.
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1. Introduction

For the past few decades, particularly in western countriese¢baomic
contributiors fromtheservice sector havairpassethose fronthemanufacturing sector.
According toOstrom et al. (2010¥ervices generatmore than 70% of the gross domestic
product (GDP) of many of the woddsnost advanced economies. Similar treindve
alsobeen found in emerging AsisaconomiegNoland et al., 2012)in recent years,
innovation in services haattracted much attention from academics and practitioners alike
(Alam, 2006a) Theliterature orservice innovatiomashighlightedthe importance ahe
performancef activities intheearlystages or t h e-efinfd wz HfyphofEa)iann t

to service innovation succe@lam, 2006a; Magnusson, 2009)

In general,he FFE phase begins when an opportunity is first considevetthy
of further ideation, exploration, and assessment and ends when a firm decides to invest in
or to terminate the ide@hurana & Rosenthal, 1998Jhe FFE of innovation isritical
for two reasons. Firsthe succes®r failure of an innovation project often depsrh a
well-defined prodat/service conceptwhich is one of the main outcomes of the FFE
phasgKhurana & Rosenthal, 1998; Verworn et al., 2008; Zhang & Doll, 20®4dgond
FFE activities have thergest potential for improvemenigth the least amounéffort,
in comparison with activities in tHaterphaseof innovation(Reid & De Brentani, 2004)
In other words the proficiency of ta FFE phase contributes more saccessful

innovation than the proficiency of tipeojectexecution phas@<oen et al., 2001

The FFE has traditionally been characteriasdeing unstructured, and often
involves high leved of market and/otechnological uncertaipt(Khurana & Rosenthal,

1997; 1998) Scholarswho have takeaninformationprocessing viewGalbraith, 1974)



arguethat uncertainty must be reduced as much as possible in th&fsttammar et al.,
2011; Lievens & Moenaert, 2000; Moenaert et al., 1995; Verworn, 2009; Verworn et al.,
2008) Therefore,one of the main issues for freahd managers may be whethegith
development team has thaility to systematically reduce fromnd fuzziness, awhether

theysimply leave it to be managed by chance.

Successful fronend processes are those that have effective uncertainty reduction
mechanisms in placéFrishammar et al.,, 2011)he literaturehas suggestd two
uncertainty reductiomechanismsto acquire and assimilate information and knowledge
from sources ext er (Mallr&Zenket, 20@1; Zahay etred.,2008)0 u n ©
and to co-develop vith customers andnnovation partners(Alam, 2006a; Kim &
Wilemon, 2002) The ability tointegrate complementary resources and competences
between organisations enhances competitive advantage through inn¢vasicm et al.,
2007) Thisisconsi st ent wiihbbundopen inmovatdnsegyastinghit A
firms can and should use externdeas(as well as internal idepso enhanceheir
competitive advantage through innovati@hesbrough et al., 20Q06Dpen innovation
proponentsndicatethattheexploration and aagsition of external knowledge, as well as
cooperation with external partners allow firms to lower their R&D s;a8treaseheir
innovation productivity and newrgsand reduce time to mark@hesbrough, 2003;

Enkel et al., 2009; Huizingh, 2011)

Although innovation in servicdsas emerged as a strategic imperative for not only
service but also marfacturing firms(Chesbrough, 201 1)esearch on service innovation
is relatively recent and undegpresented inomparison to the literature on technological
innovation within manufacturingDrejer, 2004; Nijssen et al., 2008 fact, until the

early 1990s, innovation ithe service sector was largely neglec{&ires et al., 2008)



Furthermorealthough innovation in services has been regarded as important to economic
growth in both advanced and emerging economies, serviceation inemergingAsian
economies attracts considerably less attention from sch@hekur & Hale, 2013)
According to a study bychupalanan (2000)he application ofnodels and frameworks

of service innovatioformedin more economically developeduntriess limitedin less

advanced economies

Despite the growing body of servicelated research, the majoritytbt literature
on innovation in servicesto date has either reducéddto the adoption and use of
information and communication technologies (ICI&allouj & Savona, 2009pr treated
services as merely a special type of product (i.e., intangible, heterogeneous, inseparable
and perishable product®)rejer, 2004Lovelock & Gummesson, 200However, hese
two approaches have been substantially cséctin the recent yea(&allouj & Savona,
2009; Lovelock & Gummesson, 2004s the boundaries between goods and services
become more blurredan integrative approachhas been suggesteas beingmore
promising in terms of theoretical advancem@uillouj & Savona, 2009; Vargo & Lusch,

2004)

A review of the literature demonstrates timportance ofthe reduction of
uncertainty in the early stages othe innovation processto innovation success
(Frishammar et al., 2011; Lievens & Moenaert, 2000; Moenaert et al., 1995; Verworn,
2009; Verworn etla 2008) However, the majority of prior attempgsnphasisson the
FFE phase of new product development (NRDY., de Brentani & Reid, 2012; Khurana
& Rosenthal, 1997; 1998; Verworn, 2009; Verworn et al., 20@®nsiderably fewer
studies(e.g., Alam, 2006a; Magnusson, 2009; Ozer, 20@Ye addressed the issuain

service context.



Even thoughproponents obpen innovation have begmomotinga more open
approach torinovation(Chesbrough & Crowther, 2006; Chesbrough, 2003; Chesbrough
et al., 2006; Laursen & Salter, 2006; Lichtenthaler, 2009b; Von Hippel & Von Krogh,
2006) there areseveral disadvantages of opening up thevation process, such as
loss of knowledge, high coordination cggEnkel et al., 2009andthe disclosure ofa
corporate crown jewéRivette & Kline, 2000)Several empirical studiggveeven found
negative impacts of openness on innovation performénge, Knudsen & Mortensen,
2011; Mention, 2011)One explanatiorfor the conflicting results could be that prior
researchhas studied the innovation process as a whole instead of separating it into
distinctive phasedshe current study argues thhestrategic use of openness in the FFE

mighthave more impadhan in the later stages of the innovation process.

To our knowledge, apart from a few exceptidiesg., Alam, 2006a; Magnusson,
2009) empirical studieshathave focusedn opening up the FFE phase are yet limited.
We arenot aware of research thias takera servicesdominant(S-D) logic integrative
approach to examine openness competence within thedfFRat has considerethe
impact of openness on service innovation success througkefidnincertainty reduction.
In addition due tothe lack of attention on sers® innovation in a less esomically
developed contextresearch that applies the current knowledge generated in more
advanced countries t developing countrye.g., Thailandxould proveto bea fruitful
one.To address these gapbe current study fasesomd o penne s s withinMmpet e
the FFEI i.e., the ability of a fronend team to explore, gather and assimilate operant
resources from external sources by means of external knowledgeessandhinte-
organisational partnershipsand argues that is critical that participants in the FFE
should possessgpenness competence within the FikBrder to successfully execute open

innovation activities in the eartageof service innovationThe dfective execution of



openness activities can lead taweessful uncertainty reduction during the FFE, which in

turn influencesheoverall performance dheinnovationprocess

The current researciddresses openness in the FFE phase of service innovation.
The main objective of this study are twofold. The first objective is to identgdverify
the key dimensions of openness competemitiein the FFE of service innovation. The
secondbjectiveis to addresgheimpactof openness competence on service innovation
success ttough early uncertainty reduction. The research questions below reflget the

two objectives:

RQ1: What are the key dimensions of openness competgtinie the FFE of service

innovation?

RQ2: Does openness competenaéhin the FFEcontributeto serviceinnovation

success?

RQ3: If yes, does openness competence contribute to service innovation success

throughthe degree aharket and technical uncertainty reductitumingthe FFEphas@

The data collectioror this study was undertaken inThailand Thailand is an
emerging economy arid considered the second largest economy in the Association of
Southeast Asian Nations (ASEAKADB, 2015) The services sectptaysa substantial
part inthe Thai economy, accounting for nearly half (i.e., 48.1%jt®hationalgross
domestic poduct (GDP)YBOT, 2014) Interms of employment, hai | andds ser v
has been the primary source of new job creation in recent years. While the employmen
share of services has continuousigreasedrom around 20% in 1980 to around 40% in

2010(Park & Shin, 2012)the service sectors s hGDP aowevér has not changed



much anchaseven decreased recently (§8gurel.1). This trend implies that there are
still opportunities for further enhancements in the service sector, which should be
exploited in order to move Thai economy forward. An investigation into how to improve
the innovation process in Thai service firmsuld therefore make a significant

contribution towards this matter.

(A) Sectoral Employment Share, 1980-=-2010 (B) Sectoral GDP Share, 1960-2010
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1.5.0verview of Methodology

In the presentstudy, the researcheholds the philosophical worldview of
pragmatism. This is because, rather thming concerned wittchoosing between
qualitative and quantitative methgdsragmatism emphasisélse practiality of the
researcHindings andresearch problems, and the use of all tools available to inform the
problem of interes{Creswell & Plano Clark, 2011 onsequently, we implemented
sequatial exploratory design studyith two main data collection and analysis phases.
To addess the first research questiRQ1), an inductive multiple case study was
performed.The case studinvolved a total of 6 distinctive online service innovation
projects aiming to market in Thailand. The intention was to unearthdkagnsionsof

t he FFE t e a oomfetenoepanch toeesptodeow openness competence



contributes to innovation succeds the secondnductive phase,we conducteda
confirmatory largescale survey aiming tanswertthe othertwo research questiofRQ2

and RQ3. Seltadministered questionnaires were used to gather the information from
project managers in Thai IT service providers. A seagenkeration multivariate

t e c hni q ypatialteastsquaeestrucfuralequationmo d e | (PLSSEM) (Hair et

al., 2014)was used to analyse the survey data. The main reason for collecting qualitative
data in the first phase was th&t our knowledge, there were no existing instruments

measuring openness competenthin the FFE.

This research project studiegse FFE phase of Fbased service innovation

projects in Thai firms with an expectatiohmakingseveral contributiomto the literature:

1 Firstly, the current researchims to makea contribution to service innovation
literature by applying theories and frameworks developed in more advanced
economies to a less economically developed contexte., Thailand. More
specifcally, knowledge aboutany similarities and differences that might be
discoveredrom this studycould be beneficial to the current body of knowledge.

1 Secondly,the answerto the first research question (RQ1is expected tanake a
contributionto the lierature on open innovatig€hesbrough, 2003; Chesbrough et
al., 2006y identifying the core components of openness competetite the FFE.
We also intend to verify themergentomponents witlguantitativedaain orderto
enhance the generalisability of the findings.

1 Finally, answering bottRQ2 and RQ3Xould benefit the literature on the FFE of
innovation since it emphasises the impact of openoesgetencen the FFE on
innovation performancé&pecifically we try to explaitnowan innovatiorteam might

be able to effectively reduce freahd fuzziness, which in turn influences project



success, by simply being more open to the outside early in the priocaddition as
the context of this research isThailandi i.e., an Asian developing countiyif the
anticipated outcomes were to be foutheéywould provide empirical support for open

innovation proponengs c | atheonsversalityof the concept.

In terms ofmanageriapractices, we aimto makecontributionsin two mainareas

1 Firstly, the findings ofthis study will be of interest to managers in service
organisations who want to compete more effectively in the marketplace through
innovation. The expected findings would encourage managers to erdbec
uncertainties associateglith front-end activities through openness. Managers are
recommended to nurture a collaborative culture among stakeholders in the FFE phase
and encourage their team to seardtiely and broadly for new ideas

1 Secondlyjdentifying the coredimensions of openness competence within theiEFE
expectedo havecrucial practical implicatios. By focusing managerial attentiaom
the proposed dimensionghe successful promotion oboth opennessto ideas,
knowledge and expise lying outside of the firnras well as organisational learning

and knowledge sharing within the firoould be achieved

Following this introductory chapter, the second chapter resdibe literature on
related topics (i.e., service innoiat, the FFE, IT/IS developmentthe information
processing theory and open innovation). Based upon prior works pertaining to the themes
covered in this study, an initial conceptual medgiich helpedo framethe currenstudy,

is demonstrated.

The thirdchapter explainshe philosophical worldviewhat was adoptedrhe

reasoning behind the decision to adaptixed methods desigs also providedThis is



followed by a brief description ofdesign decisions regardintbe data collection and

analysisof the twophases of the presestudy.

The faurth chapter involves interviedata gathered from the multiple case study
of Thai online service innovation projects. Théthin-caseanalysisof all casesis
presentedirst, then the crossase analysisNext, we discusshe findings which results
in a total of7 propositions and an initidi o pen s er vi 8 moadnTher at i o
propositionsand the modelvere the foundation of the research hypotheses formed in the

fifth chapter.

In addition to hypothesis foration, the fifth chapter provides the measurement
instruments employed to collect data in the second quantitative phase. All of the
instruments were gathered from prior works in the relevant fields. Then, the descriptive
data concerning key characteristf the respondengsepresented. Finallyye present

the PLSSEM analysighatleads to hypothesis testing results.

The sixth chapter summarises the key findifidgeeseare discussed and compared

with existing knowledge on thelevanttopics.

The sewenth chapterconcludeghe whole thesisWe tryto answer the research
guestions and integrate the research objectives. Additionally, contributions to research,
and implications for managers are offered. Finadlyggestions on botihe limitations

and diections for future researeére provided



2. Literature Review

The main purposef this thesisis to understand openness competence within the
FFE phase of service innovation projects and to examine its impact on overall project
success.Since the FFE often invales high levels of uncertaintyve propose that
openness should be used to mitigate fiemmd uncertainty whichin turn influences
innovation performanceTherefore, the presemesearch prominently rests updime
foundationsof four broad areas of studiy service innovation, the FF& innovation IS
development processn informationprocessing theory and opémnovation In this
chaptey prior works that have been done in each area and other areas relating to them are

reviewed.

This chapter is organised as follows. When one tries to makes sense of the nature
of service innovation, one should firstly understand the definition of thefiamavatiord
as well as its three dimensioofien discussed in the literature (i.e., stages ajvation,
level of analysis, anthnovationtypology). Service innovation is then brought into the
picture; and its three main research stre@ms assimilation, demarcation, and synthesis)
are described. After that, the literature on the FFE phasenoVaton is reviewed
focusing on its main characteristics and the reasons whytkecRFEis considered
important forsuccessfulnnovation.Since the focus of this study is on the FFE of IT
based service innovation, we therefore include the literaturéSOm development
processThe next section involvdeey ideas otheinformationprocessingiew that we
useto explain therelationship betweeapennessvithin the FFEandservice innovation
successFinally, we presenthe concept of open innovationdgorovide evidencef how

openness can help reduce uncertainty early in the innovation process.
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The wordfinnovatiooc an si mply be defined as fda
or Athe process of {(Gopalakdastinarc& Damansoor,i@od,ip.i n g
95). Innovation researchers have investigated it frtwo perspectivegCrossan &
Apaydin, 2010)as an outcom@aft, 1978; Damanpour et al., 1989; Ettlie & Reza, 1992)
or as a proceg&ooper, 1993; Rogers, 1995; Rothwell, 19Rigsearchers who take the
outcome viewfocus onidentifying the antecedents and consequencéseofdoption of
innovations, while the other group attesat understand the process of innovation, i.e.,
how and why innovations are generated, developed, implemented and terminated over

time (Wolfe,1 9 9 4 )

The currentstudy focuses on how opennasan improve theFFE of service
innovation; thus embracing the processw of innovation. 8me researche(s.g., Alam
& Perry, 2002; Cooper, 1993Jgue that stages in the innovation process occur in a linear
sequencewhile others(e.g., Kline, 1985; Rothwell, 1994)ew innovation as a complex
and messy process. While complex and-lo@ar innovation processes are useful for
explaining irregularities, linear models theoretically offer a normative framework for
understanding the process of innovati@opalakrishnan & Damanpour, 1994)he
latter is also useful foidentifying similar types of innovation processes as welfas

comparison across innovation situatig@®palakrishnan & Damanpour, 1994)

Diverse and numerous definitions of the téinmovatioro exist in literature from
different disciplins; this maybe due to the fact that no single discipline can capture all
aspets of innovation(Fagerberg, 2005)in addition, the lack of a clear and common
definition of innovation is considered problematic in innovation literafBegegheh et
al., 2009; Crossan & Apaydin, 2010) discussiorof the selection ot definition of

innovation that fits the context of this study is therefore essential.
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Before discussing the definition of innovatidnedistinction betweerfinventiord
andfinnovatiord should be made. According Eagerberg (2005, p. dnhvention is the
occurrence of an idea for a new g@uat or service, which can emerge anywhere (e.g., in
universities, public labs, etc.); while innovation is the first attempt to commercialise it,
which occus mostly in firms. Moreover, in many caséisere isa considerable time lag
beforean invention beomes an innovation. This is due the different requirementsf
generating an idea and adopting the id@@manpour & Wischnevsky, 20Q6h order to
turn an invention into an innovation, appropriate knowledge, capabilities, sldtsiroes,
and complementary technologies must be in plaagerberg, 2005)n addition, various
aspects of the invention, such as its necessity and sufficiency, its intentionality, its
benefical nature, its successful implementation and its diffusion, should be considered

when transforming ifrom invention to innovatiofCrossan & Apaydin, 2010, p. 1155)

To demonstrate the diversity tfe definitons of innovation, wevould like to
guote several examplésat focus omlifferent aspects of innovation. West and Farr (1989

via Anderson and West, 1998, p.23$fine innovation as

i Meintentional introduction and application within dapgroup or organization of
ideas, processes, products or procedures, new to the relevant unit of adoption, designed
to significantly benefit role performance, the group, the organization or the wider

society. o

This definition emphasisdbe outcomeor adptionview. Alternatively,by focusing on
theprocesf developing and commercialising new products or seryvinasvation can

be defined as

i A iterative process initiated by the perception of new market and/or new service

opportunity for a technolggbased invention which leads to development, production,

12



and marketing tasks striving for commercial success of the invention (OECD, 1991

via Garcia ancCalantone2002 p. 113 . ©

Similarly, Baregheh and colleagu@09, p. 1334jlefine innovation as

i e multistage process wheby organizations transform ideas into new/improved

products, service or processes, in order to advance, compete and differentiate

themselves successfully in their market

The last examplaimsto captureall important aspects of innovatipstatirg that

Al nnovation is production or ado-addedo n,

novelty in economic and social spheres; renewal and enlargement of products, services,

and markets; development of new methods of production; and establishinmewt

man age me n t(Crossars& Apayding 2010, p. 1155)

In the current study,he second definition (iet he OECDOSs isdef i

recognised as mostitablefor two reasonsFirstly, theO E C Dd&fmition of innovation
not only incorporates a process view but at@tudes the perspective of idea generation
Secondly it highlights the transformation of a technoldggsed invention or an idea into
a commercial succesBhese two aspects of the definitisuitthemain ideaof this study
which is to achievecommercialsuccess of [dbased service innovations bpening up

theFFE phase.

When one tries tdeeplyunderstand innovation, questiomsseregarding three
dimensions ofrinovation(Gopalakrishnan & Damanpour, 199Thesethree dimensions
are stages otheinnovation pocess, levels of analysis and types of innovati®dhis is
similar to a study conducted I8amis6rZornaza et al. (2004)which proposeda four-

dimensiongramework Its first three dimensions are exactly the same as Gopalakrishnan

13
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and Da ma(h9p7)work.OHowever, the additional aspect mainly involves the
adoption of innovation in organisations, thus not in the interest of the current Bhady.
three dimensias framework proposed byopalakrishnan and Damanpour (1995)

described below.

Stages within the unitary sequence modékheinnovation process are different
depending on whetheéhe researcher views the focal organisation as an originator or an
adopter of innovatio(Gopalakrishnan & Damanpour, 199AJthough numerous models
of the innovation process have been proposetholarstend to conceptualise the
innovation process in general termrecluding bothinnovationgeneration and adoption
in their modele.g., Angle & Van de Ven, 2000; Rogers, 199%wever, the processes
of innovation generation and innovation adoption differ considerably. Therefore, it is
essential to disceswhich of the two innovatioprocess views is embracedthg current

study

The creation of an idea and its commercialisation together encompass the
innovationgenerating proceg®amanpour & Wischnevsky, 2008%eneration process
resarchers conceive innovation as a process of initiating and developing new products
or services in organisatioffs.g., Cooper, 1993; Gallouj & Weinstein, 199&gcording
to Gopalakrishnan and Damanpour (199Wg process of innovation creation generally
involves five stages: (1) idea generation,g&)ject definition, (3) problersolving, (4)
design and development, and (5) commercialisation. Specifically, the first three stages of
the innovation generation process are characterised by activities that lead to an invention
through information aboutucst o mer s 6 -puld exddbr the presendeof
complementary technologies (technolgmysh) (Zmud, 1984) The last two stages

emphasize the development and commercial exploitation of the product or process, after
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its economic feasibility has been establisft@dpalakrishnan & Damanpour, 1991) a

more parsimonious waysoen et al. (2001y)livided the entire inovation process into

three main stages, namely (1) frard of innovation, (2) new product and process
devel opment , ( 3) and commerci al i s(2001) on.
StageGate systen{designed for major product developmé@ntsnsists of five main

stages: (1) scoping, (2) buildy a business case, (3) development, (4) testing and
validating, and (5) launch. The core elements of the SEade system are the stages,

w h e r e prdjetthkeam undertakes the work, obtains the needed information, and does
the subsequent data integration andlysispand t he gates, where i

ma d @ooper, 2008, p. 214)

In general,the adoption of innovation aims to improe t he or gani
effectiveness and competitiveness by introducing a new product, service or process to the
adopting firm This procesgyenerally causes organisational changes, for instance, in
operatorsd skill s, or(Danarpauad& Wischmevsky, 2006) u c t
The processf innovation adoptiotypically consists of two main phases: initiation and
implementationDamanpour & Wischnevsky, 2006)he initiation stage has three sub
stages(1) awaeness of an innovatio(®) formation of an attitude towards @nd (3) its
evaluation from an organisational standpoint. The decision to adopt marks the beginning
of the implementation stage, which includes two-stages: (4) trial implementation and
(5) sustained implementation. Alternatively, by reviewingliterature on organisational
innovation, Wolfe (1994, p. 411proposé a general pattern of innovation adoption
comprising ofhine stages: a decisignaking unit becomes (fawarédo f an i nnov a
existence, a problem or opportunity is then @atched to the innovation, the
i nnovati onds c o s@ppraiseathsourcbseohsappdrttasd/omoppesition3 )
attempto (4)anfluencéthe adoption process, a decision is made t&a)pt (or rejecH

the innovation, the innovation is (6nplemented the innovation decision is reviewed
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and (7)&onfirmed (or reversed)the innovation becomes accepted as¥@)tined and
the innovation is (9finfused i.e. is applied to its full potential. The final two stages of
both models tend to be the most importamts) since theoutcomesi(e., the extent of
the integration of the innovation into the organisationdaits contribution to
organisational behaviour and performance respagjicaninfluence the success of the

overall adoption proceg&opalakrishnan & Damanpour, 1997)

In sum, the process of innovation in the literature can be classified into two
categoriesthe innovation generation process and the innovation adoption process. The
former consists ofhree main stages: froenhd or predevelopment, ddepment, and

commercialisationywhile the latter has two main phases: initiation and implementation.

In the fields of economics, organisational sociology and technology management,
scholarshaveconceptually and empirically investigdteamnovation across four levels of
analysis: industry, organisation, organisational subunit, and the innovation itself

(Gopalakrishnan & Damanpour, 1997)

Researchers study innovation by using either imeustry approadasor intra

industry approadats (CamsonZornoza et al., 2004; Gopalakrishnan & Damanpour,
1997) The former involves identifying factors that distinguish innovation development
patterns and innovation magnitude across industries. These patterns and magnitude are
dependent on both technologi factors (e.g., technological appropriability and
technological opportunity) and industrglated factors (e.g., industry expenditure on
R&D and the stages of the industry lfgcle). The latter focuses on the relative
differences inthe timing of adopion of an innovation across organisations within an
industry, as well as the innovation's implications for organisational performance

(Gopalakrishnan & Damanpour, 1997)
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At anorganisational level, the literature in the field of organisational innovation
generally takes eithean outcome approach @ process approacfGGopalakrishnan &
Damanpour, 1997)On the one hand, researchers taking the outcome view attempt to
juxtapose innovative and neénnovative organisations regarding their contextual,
structural and behavioural characteristics in order to explain organizational
innovativeness (generally ing operationalised based on the number of innovations
adopted by an organisatioii{>opalakrishnan & Damanpour, 199Brior literature
review worksdentifiednumerous determinants of organisationalowativeness, such as
functional differentiation, formalization, centralization, managerial attitude, slack
resources, external communications, internal communicat{d@nanpour, 1991)
structural complexity, organisational sig@amisénZornoza et al., 2004; Damanpour,
1996) organisational structure, strategy, and organisational learfliagy, 2005)
However, this approach has been criticiggdts ignorance of changdéisat might happen
during the innovation process aritb focus on adoption decisions, rather than
implementatior(Wolfe, 1994) On the other hand, studies takthgprocess vievihelped
to discernthe processes and stages central to ibev product/service development
process in organisatiof&opalakrishnan & Damanpour, 199Bpsel on a recent review
of the literatureCrossan and Apaydin (201i@entified five core business processest
supportinnovation in organisations. They af) initiation and concept generatio) (
portfolio management, (3) development and implementation, (4) project management,

and (5) marketing and commercialisation.

Two main research strearoan be identifiedt anorganisational subunit level of
(Gopalakrishnan & Damanpour, 199The first group of studies seeks to discover factors
affecting innovation within R&D units including int@aroject and departmental
communication(Thamhain & Wilemon, 1987)tenure of R&D groupgKatz & Allen,

1982)and diversity of R&D groupf§Gordon et al., 1991while the other group focuses
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on analysing the interactions between R&D and other departments, such as marketing and
manufacturindEttlie & Reza, 1992; Moenaert et al., 199Specifically, the latter group

seeks @ identify factors that either facilitate or hinder crbgsctional cooperatiom
innovation as well as successful innovation adoption. Those factors are, for example, the
performance and cost effectiveness of the adopting innovation, compatibilityheith
requirements and skilleand user involvement in the development prodeés®nard

Barton & Sinha, 1993)Further,concerningnnovation creation, several factors, such as,
project formalisation, project centralisation, and communication between R&D and

marketing departmen{8/oenaert et al., 1995havebeen found to be significant

At aninnovation level of analysisnhovation adoption studigkcusingon the
innovation itself concentrate on innovation characteristics, such as type, relative
advantage, compleyitand newnessThese characteristicsaffect either the rate of
diffusion of the innovation within an industry or the extent of its use within an
organisation(Gopalakrishnan & Damanpour, 1997hey can be divided into two
categories: primary and secondg@opalakrishnan & Damanpour, 1997rimary
characteristics, such as innovation type (e.g., product and process), do metjaaring
an organisatiod sr anindustry® perceptios of them, while secondary characteristics,
such as cosbr relative advantage, do. In terms of innovation generatfenextant
literature hasimilarly addressed the press of developing new productssarvices at
micro levels(Menor et al., 2002)such as, the overall innovation portfai®ann & Salter,
2000) particular types of innovationd.amastra, 2009)a given product line, or an
individual innovation project{Cooper & Kleinschmidt, 1994; Ebner et al., 2009)
Different types of innovations (i.e., products versus services) areasgsemedo have
different antecedents. For example, while formal strategies and structures are needed

when producingnew products, new service development (NSD) uses a short beta testing
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process and exploits general manager ideas as an alternavi®droal innovation

procesqEttlie & Rosenthal, 2011)

Reviews of prior studies that examinethe determrmants, processes, and
consequences of innovation in organisations continually observe inconsistent results
(Downs & Mohr, 1976; Wolfe, 1994)To address this problem, researchers have
developed contingency theoriesf different innovation types (Damanpour &
Wischnevsky, 2006)Nevertheless, there is a disagreement on whetaeeterminants,
processes and consequences of different types of innovation (i.e., product versus process
or incremental grsus radical) differ. While some studies empirically resmbsignificant
differences between innovation typg@saft, 1978; Damanpour & Gopalakrishnan, 2Q01)
the results of a metanalysis study conducted Hyamanpour (1991khowed that
relationships between organisational factors arghnisationainnovativenes are not
distinguished significantly by the types of innovation. Therefore, it might be fruitful to
look into the contingency theory of innovation types. Two frequently employed

typologiesare discussed below.

The first typology is product versus proce@ssovations. Product innovations are
new products or services introduced to meet an external user or mark@aexshpour,
1991) Process innovations can be defined as new elements introduced into an
organisation's production or service operatioimput materials, task specifications, work
and information flow mechanisms, atteequipment used to produce a product or render
a service(lDamanpour, 1991)While product mnovations have a marketdus and are
primarily customeidriven, process innovations have an internal focus and aim to increase
efficiency and effectiveness of tlegistingorganisational processes in order to facilitate

the production and delivery of gd® or services to the customdi@3amanpour &
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Gopalakrishnan, 2001; Damanpour et al., 2009; Utterback & Abernathy,. 19&8)is

and Edquist (2006¢ategorisedour main types ofnnovations: product innovations
(Cooper & Kleinschmidt, 1994; Johne & Snelson, 1988jvice innovationgGallouj &
Weinstein, 1997; Menor et al., 20022chnological process innovatiofwghich are new

ways of producing products or delivering services to the customer, or new elements added
to the existing production lines or service operaidEttlie & Reza, 1992; Silvestro et

al., 1992) and administrative process innovatigwsich are new management practices,
processes, structures, or techniques that are intended to further organisational goals

(Birkinshawet al., 2008)

The second typology of innovation is also walown and widely used by
scholars. It concerns the degreenefvness or innovativenes$ an innovationto the
market, or of the technology being us&tholars have identified that innovasonith a
higher degreef newness requinenique frontend processgfeid & De Brentani, 2004)
more formal innovation managemt practicegOke, 2007) and different organisational
capabilities(Chang et al., 2012)}urthermore, produfstervice newness has also been
linked to innovation succegkleinschmidt & Cooper, 1991; Oke, 2007; Therrien et al.,
2011) However, there is still inconsistenag tohow the literature defines the concept
of innovation newnessvhich has significantlhinderedacademic advancemermserms
of choosinginnovationprocesses that are suitalibe innovationswith different degrees
of newness(Garcia & Calantone, 2002)Garcia and Calantone (200pyoposed an

interesting classification criteria for innovation newness.

Gar ci a a n d(2002classificationnsehénsa based on a combination of
two levels of analysis (macro/micro perspective) amd types of discontinuities
(marketing/technological discontinuities) caused by the innovation. From a macro

perspective, innovativeness is measured based on how an innovation is new to the world,
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the market, or an industry. On the other hand, when Igokom a micro perspective,
how new of an innovation to the firm or
new product (service or process) may regainew marketplaceg new customer group,
and/or new marketing capabilities of the firm (i.e., neéirkg discontinuities). In a similar
vein, an innovation may require a paradigm shift in the state of the science, new R&D

resources, and/or a new production process of the firm (i.e., technological discontinuities).

According toGarcia and Calantone (20Q02)adical innovationgcan be defined
as innovations that incorporate a new technaloglich results in a new market
infrastructure. Moreover, the introduction of a radical innovation provokes discontinuities
on both mamw and micro levels. This is due to the assumption that radical innovations
create a new demand previously unrecognized. This new demand then cultivates new
industries, new competitors, new distribution channels and new marketing activities.
filncremental mnovations are those products (services or processes) that provide new
features, benefits or improvements to the existing technology in the existing market
(Garcia & Calantone, 2002Bpecifically, on a firm level, an incremental imation
refines as well as enhances existing products, services, or production and delivery
processes. However, on a macro level, incremental innovations result in neither
technology nor market discontinuitfhe majority of innovations lying between radica
and incremental ones is the moderately innovative class of innovationsicalleda | | y n e
i nnov a(Garcar&sCalantone, 2002Dn a macro level, this type of innovation
newness either causes technology or market discontinuita @icro level, marketing
or technological discontinuity, or both of them, occursthe innovating firm. For
examplereally new innovationsould be goroduct lineextensionincorporatinga new
technologyor a new service product using an existteghrology that is familiar to the

firm.
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To put the three core dimensions of innovation into perspecweerning the
first dimensionthe currensstudy adopts the innovation generation process view due to
its research objectives, which a@nceredwith improving the FFE phase of the creation
procesof new service offeringgrough opennesgurthermorethelevel of analysiof
the current studis at the project levelVe intend to investigatine impact of a fronénd
teamds abil it y. dpennessecompetana) oo theedegrege of uneertainty
reduction which may in turnaffect the overall success of tlservice innovation.
Regarding innovation typologyhe maininterest of this research is the development
of new servics, IT-based serviesin particular, rather thaim the process afewproduct
or process innovatiomhe next section therefopresents the current knowledge about

innovation in services.

In earlier reviewge.g., Drejer, 2004; Gallouj & Savona, 200%cholars have
identified three schools of thoughdeing prominent in service innovation research
assimilation, demarcation, and synthesis. These schools are fundamentally different in
their basic assumptionbaut innovation in services. The current study takesyh#hesis
approach in defining and studying innovation in services. The reasons lafsnd
decision argrovided at the end of Secti@B.3 Before th§ a review of the literature in
each of the three research streasngresentedwith a discussiorof the strengths and
weaknesses of each of thehis leaddo the selection of the approaatopted in the

current study

An fassimiationd approach equates innovation in services to the adoption and use

of technology(e.g., computers or ICTg{Gallouj & Savona, 2009)Such an approach

22



proposes that concepts and theories developed in studies on innovation in manufacturing

can easily be applied in service contexts.

B ar r(4986)raverse product cycle (RPC) model, which is perceived by many
researcher¢Droege et al., 2009; Gallouj & Savona, 2009; Linton & Walsh, 2@38)
marking the beginning of the serviemovation research stream, comphath the main
idea of this approacBarras (1990, p. 21%rgueghat ICTs are théenabling technology
being adopted by firms in service sectors, which accounts for their innovapiabilds
(Gallouj & Savona, 2009)According to the RPC modethe types of innovations
emphaised by service firms are: incremental process innovations to increase efficiency;
radical process innovations to improve effectiveness; and radical product innovations to
generate new servic€Barras, 1986)Specifically, in the initial phase of the cycle, the
focus is on the delivery of the service which can be improved through automation and
business process reengineering with the adoption of the enabling tech(lotagy &

Walsh, 2008)thus incremental process innovations. Over time, a better understanding of
the processes and technologies is collectively gained, therefore radical process
innovations take place. In the third phase, newufeatare innovated fothe existing
service or new servicethereforethe rae of service product innovatiomsll be greater
than the rate of service process innovatidfinally, as the end a product &fe cycle
is approaching, the rates of both égpof innovatioa reduce(Barras, 1986)seeFigure

2.1).
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Rate of
Innovation

Process Innovation

Product Innovation

Time

Nevertheless, both the RPC model and the basic assumption of the assimilation

approach have been heavily criticised for thdumtion of service innovation to the

adoption and use of ICT¢Droege et al., 2009; Gallouj & Savona, 200%)n

overemphasis on technolofpased innovations artle overestimation of technological

dimensions haveden reprimanded as showing ignorance of-temhnological service

innovations(Gallouj, 1998)and being too limited to describe the dynamic of innovation

in servicegDrejer, 2@4). Therefore, as argued Ballouj (1998) the RPC model should

only be seen as the adoption and diffusion patterns of ICTs in financial services. Several

buzzworthy questions remain unanswef@dllouj & Savona, 2009, p. 158)

1 Is the RPC model valid beyond ICT adoption?

1 Is the RPOmodel valid beyond ICT adoption in other sectors, apart from financial

services?

M1 Is the RPC model valid for innovation in the service functions internal to

manufacturing firms?
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Furthermoreresearchhat takeghis approach often suggests ttiskey drivers
of product and service innovation are similar, with some differehetseen the two
contextsregarding their relative importance. For example, based on a survey of 158
manufacturing and 117 service firms in AustraduaheneGima (1996)posited that
both service and manufacturing firms focus on similar key drivers of innovation
performanceHowever, the relative importance of those factors are different, for instance,
i n service firms, the firmds humwahleitr esou
ranks third in manufacturing contexts. Consisten8ylli and Evangelista (1998)
compared a survey data of technological innovation in Italian service and manufacturing
firms. They discovexd that overalthere are more similarities than differencesiaen
innovation in services andn manufacturing regarding some basic dimensions (e.g.,
innovation expenditure per employee, innovation sources, the objectives of their
innovation stratgies, etc.). Nevertheless, fiadindings of similarities between theo
contexts should be interpreted with caution since they could be biased by the
overemphasis on technology amaderemphasis on ndaachnologicabspects of service

innovation of the assimilation approadrejer, 2004)

In contrast with the assimilation approaalfidemarcation approach emphasises
the distinctive characteristics of services (i.e., intangibility, heterogeneity, inseparability,
peristability and or IHIP)Zeithaml et al., 1985)hich, in turn, make it difficult to apply
knowledge from innovation in manufacturing ittmovation inservices(Droege et al.,
2009) Specifically, theextantliterature suggests that services are different from physical
goods duedthese fouunique characteristics. Firgtntangibilityo, according t@ateson
(1979) is the critical property that differentiates goods from servicgangibility is a
bidimentional concept comprising of a physical dimengi@ilecting the degree of

materiality of products or servicggnd a mental dimensidigoncerning the degree of
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difficulty in defining, formulating, or understanding the natofgroducts or servicgs
(Bielen and Sempels, 2003 via Lovelock and Gummesson, 2004). Second,
fiheterogeneity, where services provided by the same person may differ between
customers or differ at different times. This cauaedifficulty in producing unifom
service outputs, especially in lalvantensive service@Lovelock & Gummesson, 2004,

p. 27) The third unique characteristic the indeparability of production and
consumption, thus contact between provider and customer is unavdzitiiaml et al.,
1985) Finally, fiperishabilityp i services cannot be savedrsid, resold or return, hence

services that are not consumed are (dstthaml! & Bitner, 2003)

Studiesin this research stream usually attempt to develop a specific framework
for NSD processeandto discover the specificities in service products and processes
(Gallouj & Savona, 2009)From a review of literature in this streawe discoverthat
innovation in servicess uniquein at least three aspects: (1) patterns of innovation, (2)

types of invation and (3) the innovation process. These topics are discussed below.

Using thedemarcation approach, tiservice innovation literature has identified
several patterns of innovation in service firlBozzo and Soete (200propose three
groups of innovative service companies: scienaged, scalentensive and supplier
dominated services. Scienbased services (e.g., software, technical consultants and
specialized business services) are regarded as pure producers of technology, while
supplierdominated services (e.g., retail, healthre; restaurants and hotels) are
considered pure technology users. Saalensive services (e.g., banks, insurance and
telecommunications) are characterised by a combination of the two types. Sirdgarly,
Jong and Vermeulen (200@viewedthe service innovation literature aigentifiedthree

particular groups of service firs, namely knowledgmtensive, produeintensive, and
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supplierdominated services. In a different veiDen Hertog (2000)conceptually
proposedfive innovation patterns in service firms. The five patterns are supplier
dominatedinnovation (e.g., microwave ovens in catering), innovation in services (e.g.,
introduction of a new shop formula), clieletd innovation (e.g., green banking, deor

door transport services), innovation through services (e.g., technical consultancies
innovate for their client), paradigmatic innovation (e.g., the kmgpde introduction of
multi-functional smart cards). Each of the patterns involves a different mix of linkages
between three types of actors: suppliers (equipment, capital, human resdoriehee

innovating service firms, and customers or end users.

Service innovationresearchers have proposetany classification schemes
focusing on the peculiarities of service innovations (rather than just the pfduets
classification) They are summarised ihable 2.1. For exampleDen Hertog (2000)
proposed a foudimensional model of service innovation representing four interrelated
typesof service innovations: (1) new service concept, (2) new client interface, (3) new
service delivery system, and (4) technology options. However, in practice, a combination
of the four dimensions may characterise a particular service innovation. To darify,
radical new service will usually require a new service delivery system to be developed,;
employees to change their way of work (the client interface); a new IT system to be
implemented; and a new service concept to be desi@en Hertog 2000) Consider
the followingexample A new CRM system, which is basicadlyechnological innovation
(i.e. dimension 4), may need a newdesigned process (dimension 1); a new way of

customer interactions (di me@mensan3)2) and

Different categories of product or service newness are potentiallydlitde

different types of product/service innovaticelated risks, development cogilam,

27



2006b)and innovation performand&leinschmidt& Cooper, 1991) Therefore, it may

be crucial for managers to adjust their approach to service innovation depending on the
degree of innovativeness of the new services that they are developing. Moreover, studies
that do noaddresshe different degreesf newness of innovations may be l@dg~urther,

the predictive and external validity of the research findings of such studies may be limited,
given the heterogeneous characteristic of most service offéNregsor et al., 2002)For

some empirical examplegvlonitis et al. (2001)empirically constructed a typology
consistingof six innovativeness typemd suggested thdtat each type of new services
requires different development gatices anda different degree of formalization.
Interestingly, the study unearths an invertedidped relationship between the degree of

i nnovativeness and t he i nmlan Ra06b)empircadly f i n a
empl oyed AvI oni (G0Xnewness typology &nd disgaveres that a low
cost andower risky optionfor developing moderately innovative services (i.e. new to
company services) is the most popular stratelgaice of both US and Australian firms.

In another study conducted Bke (2007)which employed three broader types of service
newness (i.e., radicahnovations innovations that are copied from competitors or me

too innovations,and incrementalnnovationy, the resultsindicatedthat UK service
companies focutheirinnovation activities more on incremental and-toe innovations

than orradical innovationaMore recentlyPaswan et al. (200@pnceptually proposed a
service innovation typology that embrae&%D logic and is anchordaly three contextual
dimensions, namgl environmental uncertainty, strategic orientation,d amarket

orientation.
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Author

Typology

Industry

Type of
Study

Gadrey et
al. (1995)

= =4 =4 =4

Innovation in service products
Architectural innovations
Modifications of the service products
Innovation in processes and
organization

Product innovation

Process innovation

Organisational innovation

Market innovation

Ad hoc innovation

New product or service development
Improvement of products or services
Process innovation

Insurance

Business consultancy
services

Electronic information
services

Interview

Den
Hertog
(2000)

New service concept

New client interface

New service delivery system
Technology options

Conceptual

Djellal and
Gallouj
(2001)

=4 =4 =4 4 4 -8 -a -8 -a oA -oa s oa o s

Product/service innovation
Process innovation

(Internal) Organisational innovation
External relational innovation

Financial services,
consultancy,
operational services,
and
hotel/catering/retailing

Survey

Avlonitis
et al.
(2001)

New to market services
New to company services
New delivery processes
Service modifications
Service line extensions
Service repositionings

Financial services

Survey

Drejer
(2004)

Ad hoc innovation

External relationship innovation
Formalisation innovation
Expertise-field innovation

Conceptual

Oke (2007)

=A =4 A =4 -4 a8 -4 -8 -8 -8 -8

Radical innovation
Me-too innovation
Incremental innovation

Financial and
insurance, retail,
transport, and
telecommunications

Survey and
interview

Sundbo et
al. (2007)

=A =4 =4 4 -8 A

Product innovation
Process innovation
Organisational innovation
Market innovation
Technological innovation
Widened service

Tourism

Survey and
interview
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Paswan et 9 Incremental service innovation witha - Conceptual

al. (2009) focus on creation and/or delivery
efficiencies through high firm control
and low customer involvement

1 Radical service innovation with a
focus on creation and/or delivery
efficiencies through high firm control
and low customer involvement

9 Incremental service innovation with a
focus on creation and/or delivery
efficiencies through high firm control
and increased customer involvement

1 Radical service innovation with a
focus on creation and/or delivery
efficiencies through high firm control
and high customer involvement

1 Incremental service innovation with a
focus on differentiation through high
firm control and low customer
involvement

1 Radical service innovation with a
focus on differentiation through high
firm control and low customer
involvement

1 Incremental service innovation with a
focus on differentiation through high
firm control and increased customer
involvement

9 Radical service innovation with a
focus on differentiation through high
firm control and high customer
involvement

Nam and
Lee (2010)

Conventional innovation - Conceptual
Collaboration-based innovation

Customer-oriented innovation

Service dominant innovation

Wu et al.
(2013)

Management innovation Chinese public sector  Case study
Service innovation

Technical innovation

Collaborative innovation

=4 -4 & -8 -4 -2 _a -2

When compared to the manufacturing context relatively little scientific
knowledgeabout the innovation process in service filmas been acquird®roege et al.,
2009; Ettlie & Rosenthal, 2011The nature of innovation in service firms is generally

lessformalized than most other critical functions of organizati(ittlie & Rosenthal,
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2011) Moreover relative to manufacturingervice firms lack formal structwséo elicit

ideas for new serviceandto select andlevelop the ideagle Jong & Vermeulen, 2003)

According tode Jong and Vermeulen (2008) become successful, service firms
must keep their development process from being ad hoc. Researchers dyngiudedd
the innovation process in service firms and reported interesting resuttsn@rised in
Table2.2) Based on a series of interviews in ten financial service fiBuadbo (1997)
identified four main phases of innovation in service firms: idea generatngformation
into an innovation project, development, and implementa#abonitis et al. (2001)
adopted a NSD modéhat includedive main stage¢seeTable2.2) anddiscovered that
the type of new services and the degree of innovativeness characterise the innovation
process and its structuring. These mod®lgever,seem to bsimilar to those suggested

by product innovation studiepresented irBection2.2.21 stages of innovation).

Focusing more on the uniqueness of servigksn and Perry (2003)roposed an
expanded model den service development stages ($@ble 2.2) and suggestethat
managemenbf financial service firms seemetd pay more attention to the idea
generation and screening stages than the other sBassd on this testage model,
Alam (2006b)studied service innovation processes in US and Australian firms and
reported that firmthat developedhore innovative services focheavily on the stages
of idea generation, idea screening, formation of efosstional team and personnel
training, while firmsthat developednoderately innovative services put more emphasis
on the business analysis and commercialisation stages.effudie, due to the
importance of human and organisational factortheservice innovation proces®ke
(2007)ar gued t hat t h e (1999fpéntathlonarantewoRfsteould Hee r 0 ¢
adopted to study theqcess of innovation in service firms since the framework addresses

both soft orgarsational and process issues. The researcher empirically discovered that,
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in service firms, the development process of radical innovat®itikely to be more
formal than ne-too and incremental innovationSong et al. (2009 eveloped a staged
service innovation model consisting of five main stages (i.e., idea screening, business and
market opprtunity analysis, service design, service testing, and service launch) and an
additionalpre-launchservice quality training. Theesearchersuggested that proficiency

of four of the five main stages and timegrationof the prelaunch training stagera
significantly related to service innovation performariice more recent studgpomerdijk

and Voss (2011ronducted a case study of 17 companies including both innovating
experiential servic@roviders and degn agencies and consultancies. They found that
the NSD process irexperiential serviceare both systematic and flexiblend that the
processcan benefitfrom learning from the customers as wellfe@m firms in other

industries.

Type of

Author Innovation process Industry Study

Sundbo
(1997)

=

Idea generating Financial services Case study
Transformation into an innovation

project

Development

Implementation

=

Avlonitis et
al. (2001)

Idea generation and screening Financial services Survey
Business analysis and marketing

strategy

Technical development

Testing

Commercialisation/launching

= =4 -—a A

Alam and
Perry (2002)

Strategic planning Financial services Case study
Idea generation

Idea screening

Business analysis

Formation of cross-functional

team

Service design

Personnel training

Service testing

Test marketing

= -4 -4 4 8 -8 -2 -9

= —a —a -8
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1 Commercialisation
Hansen and 1 Idea generation - Conceptual
Birkinshaw In-house idea generation
(2007) Cross-pollination
External sourcing
1 Conversion
Selection
Development
9 Diffusion
Spread of the idea
Oke (2007) 1 Innovation strategy Financial and Survey
f Creativity and ideas management insurance, retail,
f Selection and portfolio transport, and
management telecommunications
1 Implementation management
1 Human resource management
Song et al. 9 Idea screening Professional, Survey
(2009) f Business and marketing scientific, technical
opportunity analysis services, financial
1 Service design services, information,
1 Service testing hotels, and
T Pre-launch service quality training 2administrative and
f  Service launch support
Zomerdijk 1 Immersion Experiential service Case study
and Voss 1 Investigation providers, and design
(2011) 91 Ideas agencies and
{1 Implications consultancies
1 Implementation
T Impact

The differentiation approach takdyy research inthe demarcationstream is

however not without criticisms. The IHIP concept, in particular, has been heavily

criticised byLovelock and Gummesson (2004y its claim of universal generahbility

to all services. To suppattieir argumentLovelock and Gummesson (200ggve some

examples of exceptionshenapplying the IHIP characteristics to four major types of

servicesi i.e., Table 2.3. In addition tothe genera$iability issue the denarcation

approach has also been criticised for its focus on studiigmgeculiarities of service

innovaton, rather than directly compariragnd contraghg innovation in servicewith

innovation in manufacturin@Orejer, 2004) The dangerof suchv i ew Al i

€es

n

that particular features are unique for services, although they might actually be just as
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characteristic of manufacturing, despite having been ignoremaditional analyses

l'i mited by the pr dbrejec, 200 p.8554)ess di chot omy ¢
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IHIP
Characteristic

Service Category Involving

Physical Act s
Bodies (e.g., passenger
transport, health care, lodging,
beauty salons)

Physical Acts to Owned
Objects (e.g., freight
transport, repair/
maintenance, warehousing,
laundry and cleaning)

Nonphysical Act
Minds (e.g., entertainment,
news, education, consulting)

Processing of Information
(e.g., Internet banking,
insurance, accounting,

research)

Intangibility

Misleading i performance is
ephemeral, but experience
may be highly tangible and
even result in physical change

Misleading i performance is
ephemeral but may
physically transform
possession in tangible ways

Yes

Yes

Heterogeneity

Yes i often hard to
standardise because of direct
labour and customer

Numerous exceptions i can
often be standardised

Numerous exceptions T can
often be standardised

Numerous exceptions i can
often be standardised

involvement
Yes No i customer usually Only when performance is Many exceptions i customers
Inseparability absent during production delivered dl i ve: oftenabsentduring production
concerts
Yes Yes Numerous exceptions i Numerous exceptions 1

Perishability

performance can often be stored
in electronic or printed form

performance can often be
stored in electronic or printed
form
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Interestingly, several patternsxonomiesand innovation models proposed by
service scholars seem to be samito those advanced by studies in manufacturing
contexts To give an examplaje Jong and Marsili (200@mpirically posited thathe
taxonomy of innovative sall firms in manufacturing and services sectors are similar
which includes four categories: sciedz#sed, specialised suppliers, supptieminated
and resourcéntensive.ln a demarcatioriented study,Djellal and Gd#ouj (2001)
analysed the data collected from a postal survey of innovation in services carried out in
France. In the survey, the definition of innovation in services goes beyond thepro
process framework. ibhcludes two additional types of innovatimamely organisational
innovation and external relational innovation. The resoftdshe surveysuggestthe
importance of clients, the multiplicity of possible actors involved in innovation, and the
pre-eminence of interactive models of innovation oveditional linear modeldn the
context ofproduct innovation, the importance of clients or userscoasistentlybeen

pointed ouby Von Hippel (2005, p. 1)

i U soentered innovation processes offer great advantagasthe manufacturer
centric innovation development systems that have been the mainstay of commerce for
hundreds of years. Users that innovate can develop exactly what they want, rather than

by

relying on manufacturers to act as their (often very imperéegf)e nt s . 0

The concept of open iwation (explained in detail in SectioR.8), that suggestthe
importance of external multictor involvementhas also stemmed from innovation
practices in manufacturing firnf€hesbrough, 2003; Chesbrough et al., 20B&%ed on
a survey of 605 SMEs in the Netherlandan de Vrande et al. (200€Qund no major
differences between open innovation pracinananufacturing and in serviagedustries.
Finally, regarding the innovation process, interactive pr@sasenot only preimminent

in service firms; looping, iterations, and baakd-forth also characterises the Stagate
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modeli one of the most papar models usedn manufacturing firmgCooper,2008)
Accordingly, we argue that innovation in services or manufacturing seems to be
indistinguishablan various aspects, such as the importance of users and matttple

involvement and the nelmearity of the innovation process.

Moreover, many inavation drivers pointed out by demarcation studies seem to
be as significanh servicesas in manufacturing contexts. For example, regarding the use
of IT in theNSD process, it has been found that social connectivity of human entities in
service systems more important to value exreationthanthe presencef supportive
ICTs(Breidbach et al., 2013pimilarly, in product innovation contextttlie and Pavlou
(2006)also suggested an indirect impact of supportive IT on innovation success through

inter-firm NPD partnership dynamic capabilities.

The criticismsof the demarcation appachas well aghe resembling findingsf
prior works on innovation in services and prodymssented aboveeem tasuggesthe
need for a more convergent approchesearcihat applies to innovatian both product

and serviceEontexts

The limitations obothassimilation and demarcation approaches have led to calls
for the development of new paradigmor theoretical foundation that applies to
innovation in all sectorgDrejer, 2004) As a response, a third approaevhich is
fintegrative or fisynthesising has been proposed. Researchers following this approach
believe that the boundaries between goods and services have become more blurred than
ever before(Gallouj & Savona, 2009)This is due to the increasirsgnificance of the
intangble aspects of physical protts as well as the exponentgmplicity and cost
effectivenessofnest andar di sati on of services enab

(Gallouj & Savona, 2009)Accordingly, synthestsriented studiefhiave attemptedo
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develop a common conceptual framewdtrkt canaccount for a more general view of

innovationandis applicable to both goods and services.

To give some examples sfudiesin this streamGallouj and Weinstein (1997)
adopted a chacteristicbased approach acdnceptually establ®dsix types of product
(either a good or service) innovation: radical, improvement, incremental, ad hoc,
recombination, and formalisation innovatioBallouj and Weinstein (1997, p. 547)
defined innovation as fAany change affecti
characteristics (of whatever kifidt e c hni cal , s er vSomeempirical c o Ir
studies, such age Vries (2006 andWindrum and Garci&onii (2008) haveemployed
Gal |l ouj a n d(19Wefiameworle fo nn¥estigate innovation in services.
Alternatively,Vargo and Lusch (2004, 200Bave proposed relatively new conceptual
lens through which allow us to view service provision, rath@ntgoods, ashe
fundamental unit of economic exchange. They called this new concdpensce
dominanb (S-D) logic. Instead of focusing on produsérvice dichotomies, firms should
compete through servigenovationby viewingthemselvesind the markiethrough the

S-D logic (Lusch et al., 2007)

Several synthesis studies have empirically and concepappliedthe SD logic
(e.g., Lusch et al., 2007; Maglio & Spohrer, 2008; Melton & Hartline, 2013; Michel et
al., 2008a; Michel et al., 2008b; Ordanini & Parasuraman, 20tBoverarching idea
of the SD logic is that service, being defined the application of operant resources
(knowledge and skills), is the basis ofatbnomicexchangé i . e . |, Aservice |
f or s @argoi&tusch, 2008, p. 7)t highlights the importance of operant resources
(resources that are capable of acting on other resources) over operand resources
(resources orwhich an operation or act is performed to produce an effect) as the

fundamental source of competitive advantage in both service and manufacturing contexts
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(Vargo & Lusch, 2008; Vargo & Lusch, 2004)he distinctios between goodsand
servicedominant viewddifferentiated by the role of operand and operant resouaces
presented inable 2.4. Based on an idea of value-creation, the £ logic suggests

service is:

fiThe interwoven fabric of individuals and organizations, brought together into
networks and societies, specializing in and exchanging the application of their
competences for the applied competences they need for their owin well (Lgsch

et al., 2007, p. 5)

Thus,the SD logic definesservicas @At he application of
(knowledge and skills) through deeds, processes, and performances for the benefit of
another entity ("angd & Lusch, 264 p.i2Bucha defirstienl isf 0
consistent with various theories frequently applied in innovation literatwrk as
resourcebased viewBarney, 1991)core competency theoflPrahalad & Hamel, 1990)

customeractive paradigngvVon Hippel, 198), and open innovatiofChesbrough, 2003)

rys

Good-Dominant (G-D) Logic

Service-Dominant (S-D) Logic

Primary unit of
exchange

People exchange for goods.
These goods serve primarily as
operand resources.

People exchange to acquire the
benefits of specialized
competences (knowledge and
skills), or services. Knowledge and
skills are operant resources.

Role of goods

Goods are operand resources and
end products. Marketers take
matter and change its form, place,
time and possession.

Goods are transmitters of operant
resources (embedded
knowledge); they are intermediate
Aproductso that
operant resources (customers) as
appliances in value-creation
processes.

Role of customer

The customer is the recipient of
goods. Marketers do things to
customers; they segment them,

penetrate them, distribute to them,

The customer is a coproducer of
service. Marketing is a process of
doing things in interaction with the
customer. The customer is
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and promote to them. The
customer is an operand resource.

primarily an operant resource,
only functioning occasionally as
an operand resource.

Determination
and meaning of
value

Value is determined by the
producer. It is embedded in the
operand resource (goods) and is
defined in terms of i e x ¢ h-a n (¢
val ueo

Value is perceived and

determined by the consumer on
the basis of fva
results from the beneficial
application of operant resources
sometimes transmitted through
operand resources. Firms can

only make value propositions.

Firm-customer The customer is an operand The customer is primarily an

interaction resource. Customers are acted on | operant resource. Customers are
to create transactions with active participants in relational
resources. exchanges and coproduction.

Source of Wealth is obtained from surplus Wealth is obtained through the

economic growth | tangible resources and goods.
Wealth consists of owing,
controlling, and producing

operand resources.

application and exchange of
specialized knowledge and skills.
It represents the right to the future
use of operant resources.

The foundation ideas dhe emerging ¥ logic includesix differences in the
arrangement of operand and operant resoam@s0 foundational premises (FR&jargo
& Lusch, 2008; Vargo & Lusch, 2004)he former are presented Trable 2.4 and the

latteraredisplayed inTable2.5 below.

FPs Foundational Premise Comment/Explanation
FP1 Service is the fundamental basis of The application of operant resources
exchange. (knowl edge and skil
defined in S-D logic, is the basis of all
exchange. Service is exchanged for
service.
FP2 Indirect exchange masks the Because service is provided through
fundamental basis of exchange. complex combinations of goods, money,
and institutions, the service basis of
exchange is not always apparent.
FP3 Goods are distribution mechanism of Goods (both durable and non-durable)
service provision. derive their value through use- the
service they provide.
FP4 Operant resources are the fundamental | The comparative ability to cause desired
source of competitive advantage. change drives competition.
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FP5 All economies are service economies. Service (singular) is only now becoming
more apparent with increased
specialization and outsourcing.

FP6 The customer is always a co-creator of | Implies value creation is interactional.

value.

FP7 The enterprise cannot deliver value, but | Enterprises can offer their applied

only offer value propositions. resources for value creation and
collaboratively (interactively) create
value following acceptance of value
propositions, but cannot create and/or
deliver value independently.

FP8 A service-centered view is inherently Because service is defined in terms of

customer oriented and relational. customer-determined benefit and co-
created it is inherently customer
oriented and relational.

FP9 All social and economic actors are Implies the context of value creation in

resource integrators. networks of networks (resource
integrators)

FP10 Value is always uniquely and Value is idiosyncratic, experiential,

phenomenologically determined by the | contextual, and meaning laden.
beneficiary.

The current study takesn S-D logic-based synthesis approabbcause ofts

intention tocome up with a generic model famore open frorend of service innovation.

The SD perspective seems particularly suitabletf@r current researdfecause it moves

away from the distinction beten products and servicdhe SD logic premises that all

economies are service economies; and goods are only a distribution mechanism for

services (Vargo & Lusch, 2008)This view equips us with a new way of thinking about

innovation by shifting the focus from trying to create and&iver new products/services,

to finding new ways of cgolving customer ptdems(Michel et al., 2008b)Furthermore,

the traditional gooalominant logic paradigm falls short in explaining new forms of

service innovation made possible by new technologies, such as cheap memories, high

speed internet, and powerful smartphofMihel et al., 200B). Finally, the SD logic is
Aphil osophically
partners,

engaged in the eoreation of value through reciprocakrsg i ¢ e

and
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2007, p. 5)which has often been identified as being ingat inthe service innovation

literature(e.g., Djellal & Gallouj, 2001; Maglio & Spohrer, 2008; Ye et al., 2011)

We argue that firms might be abte develop new service offeringsiore
successfully which, acording to the €D logic, is the fundamental basis of exchange
(Vargo & Lusch, 2004)if they gather and apply operant resources (knowledge and skills)
from a broad range of external sourcHserefore, we applytheB | ogi cds 10 F
analytical lens through whicke look atopenness compence withinthe FFE of service
innovation. With S-D logic principles in mind,the termfiservice innovatiod can be
defnredas fna value proposition or an offeri
customers that requires either tetwork ofinnovatng organisation®r the customer
or both to renew, creat e, integrate and

(adapted from Lusch et al., 2007, p. 5)

Since weaimto study the impact of openness competence within the FFE on the
success of service innovation projects, in the next sestierpesenta review ofhow

success has been measured in previous studies of innovation in both products and services.

Innovation success is multifaceted amdifficult to measuregrecisely(Griffin &
Page, 1996; Menor & Roth, 2007; Menor et al., 2002k literature seems to suggest
that success at different levels of analysis requires different performance measures. For
example, at an industry levéljpp and Grupp (2005roposed the use of trademarks as
an empirical measure of innovationsthes er vi ce sector . At a
innovation performance is often measured in termthebverall market performaec
relative to established goaksgrvice qualityRoth & William, 1995) thenumber of new
products/service@roehle et al., 2000share of new services in sa(égiponen, 2005)

thenumber of patent applicationthie number of industrgtandard¢Chen et al., 2011)

42



profitability (Koufteros et al., 2005and the speed of new product/service development
(Chen et al., 2011; Froehle et al., 20@0pncerning the impactf service innovationat

the firm level, Aas and Pedersen (2016ystematically reviewed the literature and
identified five categories of firAevel effects: (1) business process effects, (2) capability
effects, (3) relationshipffects, (4) financial performance effects, and (5) competitiveness
effects.In addition scholarshavealso measured innovatiomccess at a business unit
level. At this level two main success criteraae often measurddi.e., efficiency of the
developnent process and effectivenedghe outcomes of the procegtlie & Pavlou,

2006; Fey & Birkinshaw, 2005; Pavlou & El Sawy, 2006; Ray et al., 20@B)instance,
Pavlou and El Sawy (200@valuated NPD work unit performance based on (1) NPD
process efficiency, (2) product effectiveness, (3) perceived competitive advantage in NPD,
and (4) accounting ratios (return on sales, return on assets, and sale growth). In service
innovation contextdRay et al. (2005neasured customer service process performance in
terms of productivity (e.g., the level of throughput and cycle time}taaquality of the

customer service process.

Since the aim of this study e investigate the FFE phasf service innovation
projects success ahe project level is emphasised. Scholars have suggested different
approaches to measure innovation success at the project level. These include, inter alia,
asking managers about their perception of whethemtiavation project achievebe
initial commercial success objectives (i.e., sales, market share, ROl and profit margin
objectives) and project efficiency (i.e., development time and c@sts) Knudsen &
Mortens@, 2011; Melton & Hartline, 2010; Moenaert et al., 1995; Verworn, 2009;
Verworn et al., 2008)Othershaveusal more complex measures. For exam@eiffin
and Page (199&doped a projectevel success measurement assessing three dimensions:
(1) custometbased success, (2) financial success, and (3) technical performance success.

They surveyed 80 product development practitioners using these measuresao find
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appropriate setf measures for assessing projestel succesfor projects with different
degrees omnovativenessTheir findings werethat, for most levels of project newness,

the informants identified project profitability as an appropriate indicator of financial
success. Furthethecompetitive advantage provided by the innovation project is the most
useful indicator of technical performance success. Finally, custbasexd successbest
measured in terms of customer satisfaction and customer acceptance.tikdtstna
Tatikonda and MontoyaVeiss (2001)measured product innovation success from an
operational and marketimerspectivesThey suggested that operational outcomes can be
assessedconsidering product quality, unit cost, and tirte-market, while market
outcomes of a product innovation project can be measured in terms of customer

satisfaction and relative sales.

In services,Menor et al. (2002, p. 141largued that service innovation
performance is multidimensional and involves both operational effectivern ssaaket
competitiveness. The fomn involves cost, effectivenessid speed, whereas the latter
includes financial, competitiveness and quality measures. feclhiservice innovations,
Van Riel et al. (2004, p. 358mployed and statistically verified three success fadtbys:
short term success (representing the most salient aspects of innovation s()dess),
term success (factors assated with sustained competitive advantage) @yaéhdirect
success (preconditions for future succdssgrnal effects of service innovation halso
been addressed. In addition to financial and technical suddessens and Moenaert
(2000)arguedhatthelearning effects of service innovation should also be assessed. This
is because project members gain knowledge and leawnn skills as they exchange
information during the innovation process (p. 33ble2.6 provides some examples of

projectlevelinnovation success measures used in the literature.
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Since the context of this study is-bRsed service innovation projects, weoals
reviewed the 1Sand projectmanagementiterature From the review, scholarisave
viewed the oncept oflS project success from two distinct gestives: IS adoption and
IS developmentWhile the former focuses on quality of the system being adopted, user
acceptance and impact on the adopting organisation, the latter concerien@ffand
effectiveness of the IS development procé&sss is consistent with the outcome and the

process views found in the innovation literature discussed in S&cflon

Scholars taking the adoption persfige have proposed several success models.
One ofthe mostwidely cited IS success modelvasposited byDelLone and McLean
(1992) TheD&M modelwaslater updatedbased on a xéew of relevantempirical and
conceptual works that were published during the 12823 periodDeLone & McLean,
2003) The model illustrates the multidimensional and interdependent nature of IS success
The seven componentd the D&M IS successnodelare (1) information quality,(2)
system quality(3) service quality(4) intention to use(5) use,(6) user satisfactiorand
(7) net benefits. Th®&M model wadater examined inseveral metanalysis studies
(Petter et al., 2008; Sabherwal et al., 20@fich have validated a substantial part of the
model.Alternatively, Grover et al. (19963rgue that IS succegseasures are contingent
upon the context. Bgddressinghe threesevaluation contexts advaluation criteriaunit
of analysis, and evaluation tygbe researchers producsia classes of IS effégeness
measuresin a similarway, Seddon et al. (1999)roposed a twaimensional matrix
containinga collection of success measutieat can be selectdzhsed on the type of IS

and the stakeholdefsr whomthe IS is being evaluated.

With respect tasuccess in IS developmende Wit (1988)proposedhat project
success must be evaluateith regard tdhe project objectives. However, objectives vary

by the stakeholders involved, type of project, throughout the project life cycle and the
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management hierarclfge Wit, 1988) He also argues that there is a distinction between
Aproj ect successo and Asuccess wafofteth he p
restricted to on time, within budget, and to specificati@mnsistentlyWateridge (1998)
extended the widely adopted crite of IS/IT project success (i.e., time, cost and
specification) by adding several project success measures concerning benefits, quality,
profitability of the outcomes of the project, asthkeholdesatisfacion. Thomas and
Fernandez (200&tudiedsuccess measurementdiprojects in 36 Australian companies

and suggested that fistwho have an agreement among stakeholders on the definition of
success at the start of the projeend effectively measureiithave a higher change of

achieving succesf&efer toTable2.7 for a summary of T/IS project succesmeasures

From the review, we found that bothe innovation and IT/ISmanagement
literature vievs project success from two distinct perspectives, namely an outcome view
(i.e.,innovation or IT/IS adoptiosuccespand a process vie(.e., innovation oIT/IS
project development succesBhe current study takes the process iewausé focuses
mainly on the FFE of the developmambcessof IT-based service innovations. Prior
worksthat take the process vidvave consistently suggested teatcesat the project
level is twofold, namelyefficiency of the development procedsancial or shortterm
succesge.g., sales, ROI, development time and costs, etc.)effedtiveness of the
outcomes,nonfinancial or longterm success (customer satisfactiomarkeé share,
competitive advantagestc.). Accordingly, this study measures successlTobased

service innovatiomrojectsconcerning these two dimensions.
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Type of

Author(s) Success measures Industry Study
de Brentani | Sales performance Financial Survey
(1991) f Exceed market share objective services, and

f Exceed sales/customer use level management interview
objectives services,
f Exceed sales/customer use growth transportation
objectives and
1 High relative sales/customer use level | communication
1 High overall profitability
1 Positive impact on corporate
image/reputation
Competitive performance
1 Buyer perceives superior service
fout comeod
1 Buyer perceives superior service
fifeperiencedod
1 Unigue benefits: perceived as superior
to competitors
1 Give firm important competitive
advantage
Cost performance
1 Substantially lower costs for the firm
1 Perform below expected cost
1 Achieve important cost efficiencies for
firm
Other booster
T Enhance sal es/ client
products/services
T Enhance profitabild]
products/services
Moenaert et | The extent to which the project achieves the Manufacturing Survey
al. (1995) initial commercial objectives and expectations | (e.g.,
perceived by the respondents electronics,
The degree of commercial success of the chemcal,
. . textile, etc.)
project perceived by the respondents
Atuahene- Financial performance Manufacturing Survey
Gima (1996) 1 Market share objectives (chemical, food

1 Sales objectives

1 Growth objectives

1 Profit objectives

Non-financial performance

1 Provide opportunities for cost efficiency

1 Give proprietary advantage to the firm

1 Enhance sales of other
products/services

1 Open up new markets

and beverage,
electronics,
metal products,
etc.); and
services
(banking and
trust, insurance,
computer
software, etc.)
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1 Improve sales and profitability of other
products/services to the firm

Griffin and Customer-based success Manufacturing Survey
Page (1996) 1 Customer satisfaction
1 Customer acceptance
1 Market share goals
1 Revenue goals
1 Revenue growth goals
1 Unit volume goals
Financial success
1 Meet profit goals
1 Meet margin goals
1 IRRor ROI
1 Break-even time
Technical performance success
1 Competitive advantage
1 Meet performance specs
1 Speed to market
1 Development cost
1 Meet quality specs
9 Launch on time
1 Innovativeness
Lievens Financial performance Banks and Survey
and 9 Achieve the initial commercial saving
Moenaert objectives and expectations institutions
(2000) 1 Exceed market share objectives
1 Exceed sales growth objectives
1 Overall profitability
Technological performance perceived by the
respondents
The achievement of learning effects
Avlonitis et | Financial performance Financial Survey
al. (2001) 1 Profitability services
1 Sales
1 Market share
1 Exceed profit objectives
1 Exceed sale objectives
1 Exceed market share objectives
Non-financial performance
T The companyds perc
1 Improve the loyalty of the existing
customers
1 Enhanced the profitability of other
products
1 Attract new customers
1 Give an important competitive
advantage
Tatikonda Operational Outcomes Manufacturing Survey
and 1 Product quality
Montoya-
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Weiss

1 Unit cost

(2001) ! Time-to-market
Market Outcomes
9 Customer satisfaction
1 Relative sales
Menor et al. | NSD Outcomes Literature
(2002) Financial measures review

1 Achieving higher overall profitability
1 Substantially lowering costs for the firm
1 Performing below expected costs
1 Achieving important cost efficiencies for
the firm
Competitiveness measures
1 Exceeding market share objectives
1 Exceeding sales/customer use level
objectives
1 Exceeding sales/customer growth
objectives
1 Achieving high relative market share
I Having a strong positive impact on
company image/reputation
1 Giving the company important
competitive advantage
1 Enhanced sales/customer use of other
products or services
Quality measures

T Resulting in servi
to competitors
T Resulting in servi

superior to competitors
1 Having unique benefits perceived as
superior to competitors
1 Great reliability
1 More user friendly
NSD Process
Criterion cost
1 Average development cost per service
product
1 Development cost of individual service
product
1 Percentage of turnover spent on
developing new services, products and

processes
Effectiveness
1 How many new services developed
annually
1 Percentage new services that are
successful

Speed
1 Concept to service launch time
1 Concept to prototype time
1 Prototype to launch time
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I Time to adopt new concept from
outside the firm

Hull (2004) | Time and cost Banking, Survey
f  Shorter time taken from concept to test | insurance,
market for new service products consulting
§  Shorter time taken from test market to | services, health
full-scale delivery of new service care, retail,
products education,
f Reduced cost of service product distribution, etc.
development
1 Reduced cost of service product
delivery
Product innovation
1 New features
1 Upgraded features
Verworn et Efficiency Manufacturing Survey
al. (2008) 9 Personal resources are sufficient
1 On budget
Effectiveness
1 Meet profitability objectives
1 Meet sales objectives
1 Meet market share objectives
1 Competitive advantage
1 Customer satisfaction
Verworn Efficiency Electronics, Interview
(2009) 1 Milestones achieved measuring
1 Personnel targets achieved instruments
i Cost targets achieved
Overall satisfaction
1 Satisfaction within team
9 Satisfaction with process
i Satisfaction with results
Melton and | Sales performance Education, Survey
Hartline 1 Exceed sales objectives health care, and
(2010) 1 Exceed market share objectives financial
1 Exceed profit margin objectives services
1 Exceed usage objectives
1 Exceed ROI objectives
Project efficiency
1 Less than expected development costs
1 Less than planned concept to launch
time
1 Performance of the innovation below
expected cost
Knudsen Quality and timing Electronics, Survey
and 1 Product quality is clearly better than Furniture,
Mortensen other alternatives on the market Machines and
(2011) 1 Product was introduced on the market | equipment,

at the planned time
Time to market (speed)

chemical, metal
products, etc.
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1 Slower than the norm in the industry

T Slower than the proj
expectation

1 Slower than a typical NPD project in
the firm

1 Have higher cost compared to the norm
in the industry

1 Have higher cost than our expectation

1 Have higher cost than a typical NPD
project in the firm

Type of
Author(s) Success measures Industry Study
de Wit Project functionality - Concep-
(1988) 1 Financially tual
1 Technically
1  Or otherwise
Project management
1 Budget
1 Schedule
1 Technical specification
Contractords coammer ci al
1 Shortterm
 Long term
Grover et al. M Infusion measures - Literature
(1996) f  Market measures review
1 Economic measures
I Usage measures
1 Perceptual measures
9 Productivity measures
Wateridge 1 Itis profitable for the sponsor/owner and IT consultants Survey
(1998) contractors
1 It achieves its business purpose in three
ways (strategically, tactically and
operationally)
1 It meets its defined objectives
1 It meets quality thresholds
9 Itis produced to specifications, within
budget and on time
1 All parties (users, sponsors, the project
team) are happy during the project and
with the outcome of the project
DeLone and Information quality - Literature
McLean System quality review
(2003) Service quality

Intention to use
Use

= =4 & —a A
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User satisfaction
Net benefits
Thomas and On-time Finance and Survey
Fernandez On-budget insurance,
(2008) Sponsor satisfaction mining,
Steering group satisfaction electricity, gas
Project team satisfaction and water
Customer/user satisfaction supply

System implementation

Meet requirements

System quality

System use

Business continuity

Meet business objectives Delivery benefits

= =4 -4 48 & 98 _a _a _9a _a _9a -2/ _2 -9

Sincethe main focus ofhe currentstudyis on the early phase didg innovation

process, maoverview of current knowledge about the Riftasds described next.

To be successful in service innovation, firms should use a systemic process for
developing new service@le Jong & Vermeulen, 20035everal models have been
proposed in the existing literature as described in Se2t®2i innovation process in
services Inspired byKoen et al. (2001 )we asserthat, typically,theinnovationprocess
has three ma phases: FFE or predevelopment, development, and commercialisation.
The FFE is considered to be the first stagéhefinnovation process. The FFE begins
when an opportunity is first considered worthy of further idegtiexploration, and
assessment. &nds when a firm decides to invest in@terminate the ideéKhurana &
Rosenthal, 1998 heFFEis often characterised &svolving low levels of formalkation
and high leved of uncertaintyAlam, 2006a; Verworn, 2009; Verworn et al., 2008; Zhang
& Doll, 2001) thusit is often calledhe fifuzzyfrontendo (FFE)i a term first coined by

Smith and Reinertsen (1991)

To better understand the FREe presenthe knowledge produced by previous

worksconcerning key activities in the FFE, antecedents of the FFE, and outcomes of the
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FFE, respectivelyn thenext three susectionsin the fourthsubsection, we discuss the
importance of the FFE and the reasons why we det¢alfxtus on openness in the FFE

rather than in the whole innovation process.

Theliterature onnnovation managenme offers several frameworks emphasising
the stages/processes/activities that occur in the early phase of innovation. For example,
Khur ana and (19% 4398)framewbrk sonsists of four activities: (1)
opportunity identification, (2) opportunity assessment and (3) product definitio4)and
project planningKoen et al. (20013uggested that the front end of innovation involves
five elements: (1) opportunity identificah, (2) opportunity analysis, (3) idea genesis, (4)
idea selection, and (5) concept and technology developBekel et al. (2005)roposed
a five-phase model structured in cycle consisting of: (1) knowledge generation, (2) idea
generation, (3) opportunity identification, (4) prototype development, and (5) concept
definition phases. In a more recent stutlighar and Tzokas (201@mpirically proposed
a frontend knowledge conceptualisation framework being comprised of five stages: (1)
knowledge generation, (2) knowledge aation, (3) knowledge expansion, (4)
knowledge refinement, and (5) knowledge crystallisation. By looking at the variety of
front-end activities presented here, we are able to identify the main purposes of the FFE
The goals of such an early phasem tdeto comeup witha lot ofinteresting ideagp
be able to select the right idea, and to know as much as possible about téeidegue
that the chance that these goails be achieved is likely to increasettie FFE team open

upto external ideasand knowledge or edevelop with others outside of the firm

Scholars have identified various facttinat influenceshe outcomes of the FFE.

Same of those factors are intenysdf planning(Verworn, 2009; Verworn et al., 2008)
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innovation attributeg¢de Brentani & Reid, 2012)nterdisciplinary FFE tearfMoenaert

et al., 1995; Verworn, 20099 ecisioamaker characteristiqsle Brentani & Reid, 2012)
heavyweight project manag@{im & Wilemon, 2002; Zhang & Doll, 2001 klear team
vision(Zhang & Doll, 2001)potential absorptive capacitiyosfuri & Tribo, 2008;Jansen

et al., 2005)use of IT(Gordon et al., 2008; Kim & Wilemon, 2002; Montey#eiss &

OO0 Dr i s c o,Inanagenzefit OcOnjro(Poskela & Martinsuo, 2009)innovative
communication (Blazevic & Lievens, 2004; Schulze & Hoegl, 2008ustomer
involvement (Alam, 2006a; Magnusson, 2009; Zhang & Doll, 2Q0%upplier
involvement(Khurana & Rosenthal, 1997; Zhg & Doll, 2001) market orientation
(Langerak et al., 2004pnd diverse information sourcingLeiponen, 2005)In sum,
scholars haveentified success factors associateth elements located both inside and
outside the four walls of the innovating firms. The current study highlights the
significance of the latter groupy focusing on the openness competence within the FFE
We arguehiata FFE team with a high level of openness competence is likely to produce

higher quality outcomes of the FFE.

Kim and Wilemon (2002proposed that the FFE phase can plaigaificant role
in shaping subsequephases in three aspects. The first aspect involves project selection
and product definitionwhich produce two key deliverables: theestion of the right
project and a weltlefined product concept. A wedkefined product concept allows a more
precise estimation of development time, costs, required technical expertise, market
potential and positioning, risk, and organizational (ftooper, 1993) The second
dimension concernthe speed of the FFE process. The most important cost of the FFE
may be the cost of delague to short product life cycle and intensified competition. This
is particularly important in service innovation contexts as increasingly short product life

cycles are one of the main challengesnnovation in servicegMenor et al., 2002)
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Therefore,the development of robust product/service concepts and project thkns
enablesa faster and ore effectiveimplementation and commercialisation of the new
conceptsmight benecessaryFinally, the people dimension involves the relationships
between the FFE team members, senior management, other functions, and external
partners. Activities relatingp this dimension, such as the effectiveness of transferring
FFE learning to the development teams, can influence the performance of the
development phasg&im & Wilemon, 2002) Several empirical studidsavemeasured

FFE performance concerning #eghree outcome aspectsor exampleHo and Tsai

(2011) measured FFE performance in terms of efficiency (i.e., speed and costs) and
effectiveness (i.e., whethtre project plan is explicit and stable, and whether the product
conceptis clear and in line with customer needs) of the-&diprocess/erworn (2009)

used deviations from specifications derived frim@FFE phase in the following project
execution phase and communication during the project execution phase to measure the

performance of activities taking place in the FFE phase.

In a different waythe mtential of ideas generated during the FFE phase has been
used to evaluate fromnd performancescholars measured FFE performance in terms of
competitive potential and future business potential of the product concept generated
during the FFE phaséMartinsuo & Poskela, 2011; Poskela & Martinsuo, 2009)
Markham (2013pssessethesuccess of theFE phase based on the percentage of ideas
thatmoveli nt o t he devel opment phasefthepogntian t h
value of the new ideas from the FHE.addition, the degree of marketdcatechnical
uncertainty that halbdeen reduced dumthe FFE phase was also useththcate the FFE

performancéLievens & Moenaert, 2000; Moenaert et al., 1995; Verworn et al., 2008)
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The frontend of innovation is particularly importatd success because it is
characterised as being highly uncertainiaride most information intensive phggdam,
2006a; Moenaert et al., 1995; Verworn, 2009; Verworn et al., 2008; Zhang & Doll, 2001)
Nevertheéss, activities in the FFE phase have highestpotential for improvements
with the greatest time saving and the least expense, in comparison with activities in the
other phases. This is because the cost of generating several potential ideas is blynsidera
lower than the cost of implementing any one id&eid & De Brentani, 2004)
Furthermore, scholars often conceptually antpieically suggest thathe success or
failure of an innovation project depesdn the proficiency of frosénd activitieqe.g.,
Kim & Wilemon, 2002; Langerak et al., 2004; Zhang & Doll, 2004)well-defined
product/service concepfwhich is one of the main outcomes of the FFE phase
particularly importan{fKhurana & Rosenthal, 1998; Verworn et al., 2008; Zhang & Doall,
2001) When designing a new service or redesigrangexisting one, managers and
designers alike have to make decisions on what components (i.e., processes, people skills,
and materials) are needed and how to integrate {Boidstein et al., 2002)n other
words, a service concept specifying both what and how must be defined in order to
concretise the servigenovation. However, since services are intangible, heterogeneous,
and delivered over time and space, bias (i.e., oversimplification and incompleteness in
conceptualising new service offerings)often presenin both the specification artie

interpretaibn of the service concefBitner et al., 2008)

Langerak et al. (2004)iscovered positive relationships between proficiency in
FFE activities and new product performance basethtancollected from a survey of 126
firms in the Netherlands. Furthermore, in a study of 497 new NPD projects in Japanese
manufacturing firmsyerworn et al. (2008%uggested thahtensive planning activities

and areduction of market and technical uncertaidtying the FFEhave a positive impact
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on NPD effectivenessat a project leve(which is defined as the extent to which an

i nnovation fulfils the companyds objecti\
and competitive advantageMore recently,Markham (2013)empirically unearthed

positive and independent impacts of fremd performame on overall succes8me to

market, market penetration and financial performance, even after controlling for the use

of formal implementation processes, innovation strategy and champions.

Nevertheless, it must be noted thatdkigerphase®f the innowation process €.,
development and commercialisafjcare also significant to the project success. Some
scholars argue that in order to transform a potential idea into a successful innovation, the
process of idea conversion or transformation is crgeigl, Hansen & Birkinshaw, 2007,

Love et al., 2011)Hansen and Birkinshaw (2007, p. 126t r ongl y <c¢c | ai me
companyo6s c apiaanlyasgood as the weakesvliaktingts innovation value
chain (THe W) niodel includes three main stages: idea generation, idea
conversion and idea diffusiqiansen & Birkinshaw, 2007)The causal links between

the elements of IVQvereempirically tested by.ove et al. (2011pased on the survey

data of 1,151 UK business service firms. In a similar vieig study of 2,464 innovative
Spanish firmskosfuri and Tribd (2008pund that R&D cooperation, external knowledge
acquisition and experience with knowledgaarstkesar e key antecedent
potential absorptive capacity (PA@yhich is defined athe ability to map from external

useful knowledge flows toternally available informatiorgnd thus proposihat PAC

is a source of competitive advantagennovative firms. Although no empirical test had

been done, they theoretically suggested dhatf i realieéd bsorptive capacity (RAC)

(which is defined athe ability to exploit the external knowledge once it has been brought
within the loundaries oftte organizationis a mediator of the relationship between PAC

and innovation performance.
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The currentstudy however focuses solely on the FFE phase due to two main
reasons. Firstlyas we discussedarlier in this sutsection the FFEphase is crucially
importantto innovation succesSecondlywe believe thaanexternal openness strategy
Is most useful when being applied to the FFE of innovaBgnbeing more open to the
outside adevelopmenteam might be able to gather relevant information and leyd
to reduce risks and uncertainties associaté¢d the FFE More compete knowledge
aboutcustomersthe market situatiorandtechnology help improve project planning and
reduce deviation from specificatiofigerworn, 2009) Moreover duringthe FFE high
levels of fuzzinessan damagshared team purpose, strategic fit of the innovation, and
clarity of project target§Zhang & Doll, 2001) These could cause problems in the
development phase, including conflicts among parties involved as well as disputes over
a proj ect Ken&Wdegnont 2002 pMognaert and colleagués995, p. 249)
consistentlysuggested that the majority of information acquisition and uncertainty
reduction takes place in the FFE)aveas the later stages are mainly concerned with the

implementation of the agenda developed during-fgphase.

Sincethe context of this study the FFE ofiT-based service innovatipthe IS
literature was included in the review. The current knowdeolglS development process

focusing on the early stages in particular is presemaetl

One of the most weknown IT/IS development procesmodels is the
Ainformation systems develt dpmaovth dAeigofi @ | ¢ y
& Fitzgerald, 2006)Although many variants of the SDLC exist, it has six basic stages:

(1) feasibility study, (2) systesnnvestigation, (3) syenms analysis, (4) systesdesign,
(5) implementation, and (6) review and maintenajfogson & Fitzgerald, 2006)The

feasibility studyis a preliminary inveggation of the existingsystemfor problems,
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constraintsrequirements angossiblealternative solutiongGenerally,at the end of this
stagethe system analygfenerates a formal repdhatis presented to management who
will then decide whether to pteed or notAfter the project habeengiven approval,ie
systems investigatiobegins. Itinvolves a thorough investigation of the information
found in the previous stagéhe gstems analysis stage tries to understand all aspect

the current systemand indicates how things could be improvede., requirements of

the new system. Nexthe systems desigimvolves the design of both the computer and
manual parts of the new system. Followingsthédesigns the new system is then
implemented and teste@he final stage of the SDLC takes place once the system is
operationalStaff will be assigned for maintenance. A review and evaluation of the system
is performed to ensure that it fulfils the requirements set out in the earlier stages, and the

developmenis within budget and timelin@\vison & Fitzgerald, 2006)

When looking at the key activities of the FFE of innovation presented in Section
2.5.1, one might observeseveral similarities between th® frontend activities and
activitiesin the first fourstages of the SDLO.o illustrate the point, key deliverables of
those four stageof the SDLC are essentially a list of system egjffications or
requirements, a design of both new computer systems and new business processes, and a
project plan(Avison & Fitzgerald, 2006)Similarly, the am of the idea generation,
evaluation, anduncertainty reduction activities in the FKE innovationis also to
generate idesafor a new service/produce as well as its specifications, while the other
front-end activities (i.e., concept development andgatgplanning) produce a prototype,
a detailed design and an execution planaddition, me of the major problems of the
traditional waterfall modelis that requirements are difficult for users to articulate or
define at the earlgtagesf the SDLC(Avison & Fitzgerald, 2006)Usersoftenrealise
what they really want or do not want at the end of a long development process, probably

late in the implementatiorhase oduringuser testing. Making major amendments to the
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system at this time may be very cos#yn increasingly populadevelopment approach

c al | e dhasbheeg prdpeseéds a solution tthe requirement probleHighsmith &
Cockburn, 2001) The agile approach adopts an evolutionary @ggr, which is
characterised by an ongoing and iterative nattmgether with prototyping rad a
philosophy that embraces changegeractions, frequent delivery of working software,
customer collaboration and responding to changes are crucial in agile development

(Avison & Fitzgerald, 2006)

Successf an IT/IS development procesdten relies on the effectiveness of
requirements gatherinfHofmann & Lehner, 2001; Verner et al., 2008etting the
requiremerd rightis probably the most difficult part of a development profetdfmann
& Lehner, 2001) Moreover, sce the current study explores the impact of openness
competence on frordnd uncertainty reduction in generating specifications fdrd3ed
service innovabns, a review of prior work®n how system requirements are generated
in IT/IS development projects may provide valuable insight into the FFE-ba$€d
service innovationTherefore,a review ofthe literature on IS design and requirements

engineerings presented in the followirgubsections

Requirement engineering (RE) is the first activity of the IS development process
(Kauppinen efal., 2004) It involves botha process of requirements specification by
gathering the needs of all stakeholders of an IS project (e.g., customers, users, senior
management, project managers, developersaanocess of systematically refining and
analysng those specification@ofmann & Lehner, 2001, p. 59RE includes four key
activities, namely elicitation, modelling, validation, and verificaidofmann & Lehner,

2001) Typically, it starts by the process of elicig requirements from various sources,

such as expertslocumentsusers, the current system, etc. These requirements are then
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modelled to provide an alternative solution. The gradual normalisation of the model lead
to a candidate specification, which thisnvalidated and verified by feedback from the

stakeholdergHofmann & Lehner, 2001)

RE is the most critical and complex phase of the development ofteatinical
systemdqJuristo et al., 2002; Pandey et al., 201%holars have identifiedeficiencies
in requirements as the most important cause of software project féofmann &
Lehner, 2001and suggested that gathering good requirements and effectively managing
those requiremenimpact project succeg¥erner et al., 2005Moreover, RE is critical
because errors in such an early stage can lead to problems later in the stages of system
design and implementatio(Kauppinen et al., 2004)According to Davis (1993)
detecting ad repairing errors later in the maintenance phase may cost 200 times more
than detecting and repairing them in the RE phsghermoremore than half of the
development costs of complex i§attributable to decisions madn the requirements

specificaton and design phag@valz et al., 1993)

Prior to the discussion about the current knowledge on critical success factors of
RE, an understanding of how RE success is defined in the diterahould first be
obtainel. According toEl Emam and Madhaviji (1995RE succss is multidimensional.
Its threecomponentsare (1) cost effectiveness of the RE prodessising on resources
used during the RE phagq@) quality of RE productassessing the quality of documents,
architectural design, and cost/benefit analyasnsl (3 quality of RE serviceoncerning
user satisfaction with the service provided by the RE t8amachieve successful RE
outcomes, scholathave suggested several critical success factors. Fiastgamwith
superior application domain knowledgeasicid to RE succesg$Curtis et al., 1988;

Hofmann & Lehner, 2001; Walz et al., 1993) is also found that smaller group of
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analysts with tighter and less interrupted collaboration would produce a more complete
specifcation and workable desigi€Curtis et al., 1988; Day, 1978) Thirdly, based on
survey and interview dat a&dofmdnnandlerner 008 pr o
discovered thasuccessful RE teams tend to involve customers/users and establish good
relationships with all stakeholderghis is ecause organisational boundariegpede
communication between the team and external stakeholdech results indisrupted
acquisition, sharing and integration of knowled@ertis et al., 1988; Walz et al., 1993)

The fourth factor is slack resourcessifmann and Lehner (200igund that successful
projects allocate significantly moneesources and efforts to REjan projects with
average performance. Finally, since RE is a complex process that involves gathering
product specifications from a vast number of viewpoints, roles, responsibilities and
objectives(Pandey et al., 201(, 287) a systematic approach and wedifined process

is therefore necessafiofmann & Lehner, 2001; Kauppinen et al., 2004)

Based on the discussionthre previous and the curresdctiors, we argue that th
main objectives of the FF& both the innovation antthe IT/IS developmenprocesses
areto gatheras muchinformationas possibleabout theinnovation or the IT/IS under
developmenin order to allow preplanning and decision making in advance to thalac
execution.Since previous studies have suggested the importance of gathering ideas,
information and knowledge from all stakeholders to FFE performaveg@ropose that
the ability of a FFE team to open up the frend process (i.e., openness compeen
within the FFE)s related tdhe teand s  atb efféctivelyreduce frorénd uncertainty.
FFE outcomes with less uncertainty in tane more likely tdead to project succesBo
support these propositionsn the following sectiors, we review theliterature on
informationprocessingand open innovationin addition we discuss why openness
competence within the FFE is crucial to fr@md uncertainty reduction and innovation

Success.
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Thefinformationprocessing tharyo proposes that there is a positive relationship
between the degree of uncertainty and the amount of information processing required
(Galbraith, 1974) Specifically, the greater the uncertainty of a task, the greater the
amountof information isrequired by decision makers in order to achieve a given level of

performanceGalbraith (1974¥xplained the rationale behind this relationship as follow:

~

Al f kibwell un@desstood prior to performing it, much of the activity can be pre
planned. If it is not understood, then during the actual task execution more knowledge
is acquired which leads to changes in resource allocations, schedules, and priorities.
Althese changes require information proc
basic effect of uncertainty is to limit the ability of the organization to preplan or to

make decisions about activities in adva

Accordingly, we ague thatto avoid deviations from the pp#anned specifications in
subsequenthases, an innovation team should try to enhance its ability4agmend to

make decisions by reducing uncertainty as much as possible during the FFE.

According toGalbraith (1974)to cope with the amount of task uncertainty, firms
should improve their information progging capacity by adopting three mechanisms.
First, for routine predictable tasks, the use of rules and programs allows the operators to
execute a prelefined set of actions which is appropriate to the situation he/she is facing.
Second, for tasks with gater uncertainty where, in some situations, tlage®o rules to
be applied, the hierarchy is used on an exception basis. Third, instead of specifying rules
and programs, organisations should set goals or targets to be ackiey#dyeeghen
select thébehaviours or actionthatlead to achieving those goals and targets. However,
if the project does not achieve the goals and targets as planned, the hierarchy is again

employed.
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Nevertheless, for tasks like introducing new products or services, veniuiong
new markets, ancorporating new technologies yast amount of information may often
be required. This leads to more exceptions, more information processing, and an
overloaded hierarchiGalbraith, 1974, p. 29 he organisational mechanisms suggested
abovemight not be sufficient. To tackle the problem, firmsigaroceed in either of two
general ways. They can either try to reduce the amount ofmat@n required to be
processedor toi ncr ease t he -processmy sapacitgGalbraitihnd974; 0 n

Tushman & Nadler, 1978)

There are two wayso reducethe need for information processif@albraith,
1974) The first isthe creation of slack resources. As the task uncertainty soars, one
response strategy is to increase the planning goals or targets, e.g., deadline exéensions,
loose budget, or buffer inventories. The other is totersalfcontained tasks. This
strategy shifts the authority structure from one based on input, res@undskillsto one
based on output or geographical factors. For example, instead of functionalities, subunits
can be created around product lines, mtsjaarget client groups, or geographical areas.
To improveinformation processing capacit@albrath (1974)suggested two general
strategies. Firsfirms can improveitsl e ci si on maker sdé i nfor mat
by investingin verticallS. Second, lateral relationships should be established in order to
relieve the information processing bund&f a small number of decision makers to others

sharing the problem.

We arguet h at ma n a g ewillshé moaet fruiguhvthéenofocusingon
improvingthe frotend t eamsd6 i nformati on opusimgoe s sSi n
reducing informatiorprocessing requirementi.may not be practical to employ the slack
resources strategy in the current market situatioth@tervice industrybecause iis

characterisethy hypercompetition, exceptional turbulence asttbrt product life cycles
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(Van Riel et al., 2004 Furthermoreas strongly claimed bghesbrough (2003) N @it
smart people work for @s ( xpi), a group of people from different functionalities of
the firm might not possessifficient knowledge, competenciessskills to develogadical
new products or services. Accordinglyiet use of lateral relationships external
opennesso improve theF F E  t mfarmaii@processing capability, which is likely
to be less costly thanvestingin newlS, is proposed to contribute moedficiently and

effectivelyto theoutcomes of the FF&nd, ultimatelyto innovation success.

Based on the literature on the freamd of innovation, drivers of uncertainty
include the involvement of multiple actors, technology and market ne\{fresisammar
etal., 2011; Verworn et al., 2008)\ccording tazhang and Doll (2001 fuzziness related
to the frontend of innovation involves custonsetechnology and competition. They also
hypothetcally suggestedhat there arenegative effects of high levels of freahd
fuzziness on shared team purpose, strategic fit of project targets, and clarity of project
targets. In additionChang et al. (2007¢onceptually proposed three main sources of
front-end fuzziness, namely (1) freahd environment, (2) frorend means and (3) front
end goals. The fromnd environment concerns general environment and task
environment. While the former includes those 4specific factors affecting all
innovators (e.g., socioultural, demographic factors, natural environment and resources,
etc.), the latter involves mordirect sources of fuzziness including departments,
consumers, competitors, suppliers, and innovation partners. Theefrdmheans refer to
key activities in the FFE. Two categories of fr@md activities were identified: strategic
level (e.g., innovatio portfolio management, project planning, the linkages between
innovation strategy and business plan, etc.) and opeilatied activities (e.qg.,
opportunity identification, idea evaluation, concept development, etc.). The final source

is the frontend goés, which canbe classified into intermediate goals (e.g., timeline and
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budget, strategic fit, innovativeness, etc.) and final goals (new product/service concepts,
business/project plans, risk reduction, etc.). Vague or highly abstract goals could cause
frontend fuzziness(Chang et al., 2007)By gatheringrelevant knowledge and
information externally and exploitg innovdion partnerships, the presestudy argues

that the negative effects of the three sources of-fadtfuzziness can be mitigated.

FFE scholars taking the informatigmocessing viewoften suggesthat, by
reducing uncertainty as much as possible duteg"FE phase, the overall performance
of an innovation project can be improvgaishammar et al., 2011; Moenaert et al., 1995;
Verworn, 2009; Verworn et al., 2008Yerworn et & (2008) empirically identified
positive relationshipbetweernthe degree of market and technical uncertainty reduction
during the FFEandoverall project success. Furthermdvienaert et al. (199%bserved
a significant difference between successful and unssgfide innovation projects
regardinghe amount of uncertainty reduced during the FRteyfound thaton average
innovationuncertaintywhichconcerns he FFE t eam member sé kno
maketing and R&D resources requirements, technology used, and technological strategy
of the competitionhad been reduced during the FFE in successful innovation pragects
muchas it had been during the whole cycle in unsuccessful Bridsammar et al. (2011)
studied the FFE phase of product and process innovation in metal and mineral firms and
discoveredhat,in successful projects, uncertainty differed significantly between the first
and the last suphase of the FFBdowever no signifcant difference was found for
unsuccessful projects. In higechnology service industries, innovation success has been
found to be related positively and directly with the systematic reduction of decision

making uncertaintyVan Riel et al., 2004)

Uncertainties inherent in the freahd of innovation mainly involve market and

technology(Verworn, 2009; Verworn et al., 2008; Zhang & Doll, 200Ihe former
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inclubes uncertainty over customersodé needs,
the latter concerns knowledge gaps in technology specification, technical requirements
(e.g., timeline, resources, skills, etc.), and potential technical problems thataméght
during the developmefiVerworn et al., 2008, p. 4A\s posited byCalantme et al. (1996)

a higher proficiency in marketing reduction initiations (e.g., market assessment studies,
product testing, etc.) and technical reduction activities (e.g., technical assessments,
product designs, etc.) results in greater innovatiogess In this studyye arguethat

for tasks involving a high level of market and technical uncertainty, suctheas
development of anew product or servigdt is important that the developmemam
increases their informatigprocessing capacity by reaoh out for information,
knowledge, or expertise from outside of the firm. Fremd managers should therefore
focus on reducingboth the market and technicauncertainty systematically and
effectively through openness. Such a view coincides with the ppotepenness in the

open innovation literature.

In the following sections, the key principles of open innovasiendelineatedis
well asa review of the extant literature on open innovation. After that, a discussdion
how openness is crucial to untnty reduction in the earlphaseof innovation is

presented.

During the post war (WWII) period, R&D functions in firms were in the age of
deep vertical integrationpecausethere were few capable external alternatives
(Chesbrough, 2003 his internallyfocused way of innovation management is virtue,
since itiseasyto capturevaluefrm one ds R&D wtheentirewalue chaimg nt r «
thanks toonegd dominant position ithe market(Chesbrough, 2003Chesbrough (21B)

called this paradigrasficlosed innovatioa In this view, successful innovation requires
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firmsto generate and develop ideas internally, nurture them in one of their business units,
and commercialise them through their sale and distribution cha@tesbrough et al.,
2006) However,Chesbrough (2003argues that the closed innovation paradigm has
recently been chinged by four erosion factor§¢l) the increasing availability and
mobility of skilled workers; (2) the emergence afventure capital market; (3) the
availability of external pasito market for ideas sitting on the shelf; and (4) the increasing
capability of external supplierd.he landscape of knowledge has shifted away from
central R&D facilities towards the outside worldasesult of these erosion factors

closed innovation approachnsw likely to overlook business opportunitiesthe large

pool of knowledgé yi ng out si de o fMotedver, these erosidrsfactors u n d
also make it very difficult for firms tgrevent internally generated knowledge from
leaking outwhen entrepreneurial employees leave the company and start their own

business with the help o&nture capital§Chesbrough et al., 2006)

To address the weaknesses of the closed innovation par&thestrough (2003)
proposed a new innovat i on bydewirgdrompameadiea | | e c
body of academic scholarship concerning spillovers generated by internal R&D
(Chesbrough & Rosenbloom, 200&bsorptive capacityCohen & Levinthal, 1990)
democratising innovatiorfVon Hippel, 2005) use of alliancegBaum et al., 2000;
Gerlach, 199p construction of network§GomesCasseres, 1996and the rise of
intermediate market@rora et al., 2002)He argues that valuable ideas can come from
i nside or outside of tgbtemarketim@ransigetosoutbide u n d :
of thefirm. In addition, the role of business magli highlightjn enabling the utilisation
of both external and internal ideas to create value theddelineation ofinternal
mechanisms to capture some portion @it thalue(Chesbrough, 2003, p. xxivirigure

2.2 illustrates the procesof open innovation.
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research process. However, some of those ideas may leak out through the permeable
boundary of the fm, either in the research phase or later in the development phase.
Leakage mechanisms are, for instance, -sfartompanies, oticensing and departing
employees(Chesloough, 2003) To sum up, the important assumptions of open
innovation are: good R&D practices must include accessing and integrating external
knowledge; firms can and should manage their intellectual property to advance their own
business model as well asmmercialise their intellectual property to profit from their
rival s0 w®eaeompaniesdcandhe explr as additional commercialisation

channels or experimentadarketingfields.

There are several motives for firms to move from closed to op®vation.
Exploration and acquisition of external knowledge, or cooperation with external partners
enablas firms to lower their R&D cost, increase innovation productivity and reduce time

to market, while outicensing or venturing can be an additionalyto make profit from
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novel ideagChesbrough, 2003)n an interviewbased study of 12 early adopters of open
innovation, Chesbrough and Crowther (&) found thatthe search for growth, in
revenues and in new products is the most common reason behind the adoption of the
concept. Furthermore, innovative firms may practise open innovation in order to gather
new ideas, knowledge or complementary resemir¢o spread risks, or to build an
innovation networKHoffmann & Schlosser, 2001; Mohr & Spekman, 1994 erms of
outbound open innovationlichtenthaler and Ernst (2007@mpirically identified
numerous drivers, sucts attemptingto entry into foreign markets through licensing,
settingan industry standaydyuaranteeingreedom to operategainingaccess to other
firmsodo kguavanmttesgilge, f i r ms 0 t e c renhancioggh e afli rl G

reputation, ostrengtheningts interorganisational networks.

Neverthelesscompanies investing in open innovation activiaésofaceseveral
risks and barrierdEnkel et al., 2009) Those risks are loss of knowledge, high
coordination cost, loss of control, high compleXEnkelet al., 2009)attention problems
(Laursen & Salter, 2006and disclosure ad corporate crown jewglRivette & Kline,
2000) The impediments that hinder innovative firms from fully profiting from their open
innovation campaign are: thetAaventedhere (NIH) syndrome andlack of internal
commitment (Chesbrough & Crowther, 20Q6dlifficulty in finding the right partners
(Miotti & Sachwald, 2003)insufficient time and financial resouragnkel et al., 2009)
organisational change issuy&hiaroni e al., 2010) and finding the right balance between
exploration and exploitatiofJansen et al., 2006; March, 19%igcausethere is a
curvilinear relationship between searching deeply and widely, and innovation

performancglLaursen & Salter, 2006)

Next, reflectingon the multidimensional nature of open innovation, several

definitions viewed from different perspectivese presentedOver the past decade,
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innovation researchers have extensively investigated into the open innovation phenomena
and, as a consequengeoposed a variety of analytical frameworks. These frameworks
could be very useful to both theory developrmand practical implementation of open
innovation. The final subsection reviews those open innovation frameworks and

discusses the framewottat frames the current study

Scholars have used different definitions of operowation in their studies. One
of the most often used i s: Athe wuse of p
accelerate internal innovation, and expand the markets for external use of innovation,
r e s p e c(Chesbreuglyedal., 2006, p. T\vo main concepts can be identifiatthe
heart of this definition inbound open innovation and outbound open innovation
(Chesbrough & Crowther, 2006) The f or mer involves the p
discoveries and knowledge based on the argument that firms need not and should not rely
exclusively on their internal R&D. The latter suggests that companies should look for
external organisations with business models that are better suited to their new ideas or

inventions(Chesbrough & Crowther, 20Q06)

From a process perspective, openovation can be defined as an innovation
approach t hafreligsJoyns tae matrinbasl Idyy nami ¢ capab
externally carrying out the major technology management tasks, i.e., technology
acquisition and technology exploitation, ajon t h e i n n o v(hichterdhaler,p r o c
2008,p.148) I n addi t i o nsextamalsearersmaiedpyrsea and Saitem 6
(2006)def i ne openness as Athe number of dif
each firm draws upon I n I ts i nnovative
emphasising othefree revealing of ideas or outbound open innovatam Hippel and

Von Krogh (2006pr gue t hat fAa central tenant of o
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detailed workings of novel productsdservices, so that others may use them, learn from
them, and perhaps i mprove them as well 0
of open innovation seems to depits richness and mulilimensional naturesuch a
conceptual ambiguityhowever inhibits the ability to build a coherent body of knowledge

about open innovatiofDahlande & Gann, 2010)

I n addition to Ch €2006)inlboung hersasmuwtbouba opent h e |
innovation classification scheme mentioraxbve a broad variety of perspectives have
been adopted to fram@pen innovation practices in organisations. Openness has been
recognised by researchers as a continuum with varying degree of openness, rather than a
binary classification of open versus clog€tiesbrough, 2003; bé&nder & Gann, 2010)
From a fir mds pemspedwBnkel ai al. (2009%rgued that there are
three core open innovation processes: (1) ouisidé?) insideout and (3) coupled
processes. The outskite process involves integiag knowledge from external sources,
such as customers, suppliers, competitors, universities and research institutes, into the
companyods knowledge base in order to incr
The insideout process refers to earnipgpfits by bringing ideas or innovations to market
through external channels, such as ventdriagtlicensing and spiroffs®. The coupled
process encourages -coeation with complementary partners through alliances,

cooperation, and joint ventures. $hprocess combines the outsideprocess with the

1 A practice where a large firm financially invests and takes an equity stake in, or offer a strategic alliance
or support to, an innovative or specialist (often smaller) firm (Chesbro0gB).2

2 A practice where a firm commercialises its inventions or intellectual properties (IP) through selling or
licensing their inventions or IP to another firm (Chesbrough, 2003).

3 A practiceinvolving the creation of an independent company througlsdhe or distribution of new

shares of an existing business or division of a parent company. Businesses wishing to streamline their
operations often sell less productive or unrelated subsidiary businesses as spinoffs (Investopedia.com,
2015).
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insideout procesgEnkel et al., 2009)Additionally, by applying the dimensions of
inbound versus outbound open innovation and pecuniary versugpecaniary
interactionsPahlander and Gann (201@pposed two forms of inbound open innovation

i (1) acquiring and (2) sourcing; and twatbound form§ (3) selling and (4) revealing.

Open innovation practices can also be grouped by embracing both process and outcome
views of innovation activities in organisatioduizingh (2011)suggested that both the
process anthe outcome of innovation can be closed or open, which results in four types

of innovation, namely (1) closed innovation (closed process and closed outcome), (2)
private open innovation (open process but closed outco®)gublic innovation (closed
process and open outcome), and open source innovation (open process and open outcome)
Finally, Lichtenthaler and Lichtenthaler (200@nalgamated the literature on knowledge
management, absorptive capacity, anghainic capabilities; and came up with a
capabilitybased framework for open innovation, which concerns knowledge exploration,
retention and exploitation. As a result, six knowledge capadiesf i ned as a
capabilities of managing internal and ex@rknowledge in open innovation proce3dses
wereidentifiedi i.e., inventive, absorptive, transformative, connective, innovative, and

desorptive capacity.

The main construdif interestin this studyi i.e., openness competengithin the
FFET is definedbased on the outside and the coupled processes proposeBiikel et
al. (2009) We proposehat openness competence is crucial to the overall success of a
servie innovation project as it helps mitigate uncertainties related to the FFE phase. The
next section discussé®w the termfiopenness competencis defined inthis research
study. Also, it presents prior workisat suggesthe impact of openness competerare

innovation performance; and its role in the FFE of innovation
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The literature on dynamic capabilities suggests that a source of sustain
competitive advantage for organisations operating in-ighl oci t y mar ket s
ability to integrate, build, and reconfigure internal and external competences to address
rapi dl y c¢ han g iEsegnhaedh&Martirg 2080epn 516; deece et al., 1997)
According to Teece (2007, p. 1322jo identify and shape opportunities, firms must
Aconstantly scan, sear ch, and explore ac
0 di s tdeomedvdr, links with potential collaloators, such as customers, suppliers,
universities, must be established for firms to tap into innovations emerging diiesade,

2007) Sensing capabilitys one of the essential dynamic capabilities needed for service
innovation(Kindstréom et al., 2013Kindstrom et al. (2013, 1.0661067)proposed that
firms seeking to increase the service content of their business portfolitteaddoking

to develop new services should employ sensing activities in four main areas:

1 Customeilinked service sensingvhich focuses on buildingup deep customer
knowledge, including organising feedback loops and creating organisational roles,
systems and processes that continuously capture and relay customer demands;

1 Service system sensimghich involves building up an understanding of the entire
service system, includinignks to partners and supplieasid creatinganinnovation
network;

1 Internal service sensingvhich emphasises building up internal sensing: e.g.,
opportunities related to the integration of products and services and théodetéct
decentralised initiativegs well aaving a structured service development process to
facilitate internal sensing; and

1 Technology exploitatiowhich includes scanning and exploring sources outside the

service system, primarily related to merging Aevindustry technologies.
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In a similar way but in a different conte®Rpbertson et al. (2012, p. 82&tgued that, to

achieve incremental process innovation, firms need to possesscessive capacity

which referst o fAcapabilities that promote find
i mportance of knowl edge €é J[as well as]
establishing contacts with other organisations to gather rettanformation or

knowledgeo

The digussion above is consistent with the concept of inbound open innovation.
A firmbés abilities t o esantlianovativescedrdinatienxcanc ut e
have an impact on the success of innovaitoservice§ Chesbrough, 2011)his is in
linewithLi cht ent hal er (2009 capabilitrbased fmamewark ®rropes
innovation. The framewok suggests that a firins a bto lexplore edernal
knowledge and to retain knowledge in infiem relationshipsarecrucial for managing
external knowledge irthe open innovation process. SimilarlyEnkel et al. (2009)
proposed an open innovation archetypes fraonk consisting of three core processes:
(1) the outsidein process(2) theinsideout process and (3he coupled processWhile
the insideout process amerns earning profits from the ideas generated from the front
end procesghe outsiden and coupd processes are relevant to idea generatiovites

in the FFE phase. Thuhe currenstudy highlightdhesetwo processes.

Thefoutsideinproceséi nvol ves fAenriching the c¢omj
through the integration of suppliers, customars,d e xt er n al k fEokel | e d g ¢
et al.,, 2009, p. 312)The mplications of such activities have been identified in the
l i terature. Scholars have suggestaml a p:
knowledge search and its innovation performai@eang et al., 2012; Chiang & Hung,

2010; Laursen & Salter, 2006; Leiponen, 2005)
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The ficoupled pocess r e f e r s-creation withc (onainly) complementary
partners through alliances, cooperation, and joint ventures during which give and take are
cruci al f(Emkel etsal, 2AD®, p. 8IBnterorganisational partnerships allow
firms to gain access to andask from diverse knowledge, resources and capabilities to
generate innovative new products or servi(esingerich et al., 2009)in addition,
alliance networks may also be necessary in situations whermmies of scale could not
be achieved by a sole firm and/or diverse skills, technologies and competencies are
required(Chesbrough, 2011; Zeng et al., 2018¢holars have longncouragedirms to
co-create value with external partners, such as custofAkns, 2006a; Oliveira & von
Hippel, 2011) competitor§Mention,2011) business partne(®rdanini & Parasuraman,
2011) suppliergDen Hertog, 2000; Hsieh & Tidd, 201 )termediariefHowells, 2006;

Zeng et al., 2010pnduniversities and research organisatiffsy & Birkinshaw, 2005;

SegarraBlasco & ArauzeCarod, 2008)

Since activitiesin the FFE primarilyinvolve exploring new opportunities,
concretising ideas and assessing tli{gimurana & Rosenthal, 1998he current study
emphasisetheinbound activities of open innovation. Specifically, regarding Enkel and
col | e &000)®md innovation archetypes framewotke conceptof openness
employed in the present study essentially framed bthe outsideén and coupled
processeghat, we believe, helps to reduce uncertainty related to tR&E of service
innovation projects which in turn leads gervice innovation success. Farthat build
capabilities to widely explore external sources of idgisen et al., 2011; Laursen &
Salter, 2006)to absorb external knowled@€aloghirou et al., 2004; Ceh & Levinthal,
1990) and to cooperate with external partngtlie & Pavlou, 2006; Zeng et al., 2010)
have been reported as better performers, both in terms of innovativeness and sales of

innovationscomparedo their relatively closed counterparts.
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The researcher definéso p e nwitleirstlse &FE phase as a concept involving
both the atsidein and coupled processesstheSD | ogi c6s ,ABperadt
resources are the fundamental source of compediti a d v @/argoa&d.esch, 2008,
p. 7). We therefore definébpenness competerdeethin the FFEa sthe @bility of a front
endteam to explore, gather and assimilate operant resources from external bgurces
means oftheoutse N and t he ¢ oSughtoenpeteqce roay kesngpertant o

for a team adopting more open approach to the fr@md of innovation.

Several empirical researstudies haveuggested a positive relationship between
inbound openness and innovation performance. For exaidpleh and Tidd (2012)
found thatamore closed approach to service innovation tends to reduce the development
time, while amore open approach produces a greater variety of innovationsgiret hi
levels of innovation novelty. In terms of external knowledge sesgrgreater search
depth and breadth enhance innovation perform@dben et al., 2011; Chiang & Hung,
2010) For innovation partnership§rdanini and Parasuraman (20X#&ported that
devel opment t eambs ability +to coll abor a
contributes to inavation volume and newness of the innovations, respectizehg et
al. (2010)discovered a positive relatiship between inteirm cooperation andhe

innovation performance of SMEs.

Nevertheless, others have reportedtradictoryresults Knudsen and Mortensen
(2011)suwveyed 110 Danish firms and discovered interesting findings. The study found
that firms employing singlirm innovation strategies overpowered ithenore open
counterpartsvho employcollaborative strategies with regard to innovation performance.
In addition, their findings suggestat higher openness in innovation leads to worst timing

to market, slower development, and higher development costs. In a similar way,
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according to L(2006)stdy,therais acurlmeat (an ingdJ)-shape)
relationship between searching deeply and widely, and innovation performance.
Therefore, the right balance between exploration and exploitagetdo be achieved in

order to be successful in innovatji@sMarch (1991, p. 71¢lescribed:

NfAdapt i ¢thatengagetineexploration to the exclusion of exploitation are likely
to find that they suffer the costs of experimentation without gaining many of its
benefits. They exhibit too many undeveloped new ideas and too little distinctive
competence. Convelge systems that engage in exploitation to the exclusion of

exploration are |ikely to find themselyv

Onepossible explanatiofor theseconflicting findingsmaybethat opennesisas
been studiedt a higher levedf analysis (e.g., at the firm or the irvation project levels).
Examining opennesst different phases of the innovation processild yield more
consistent result&Ve argue thatnlike in the later stages, a more open approach might
fare better in theearly stages of the innovation proceastivities in the information
intensive FFE phasare likely to lend themselves better to greater external openness,
which sometimes incurs higher costs and is tomesuming(Knudsen & Mortensen,

2011) The nextsectionthereforereviewsprior workson openness in the FFE phase.

While the entire process of new product or service development could benefit
from being more openye argue that openness may be most useful in the FFE tieere
majority of information acquisition and uncertainty reduction takes glsloenaert et
al., 1995) Openness to new ideas, inputs and sources of inspiration externale  f i r mé
boundary is consided crucial for innovation projects, especially inithearly stages

(Fagerberg, 2005)n theservice sector in particular, since formal R&D plays a much less
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importantrole thanitdoesinmau f act uri ng, ser vi c estranglyr ms o

depend on access to external information souiMedier & Zenker, 2001)

According to Luoma et al. (2008)although resources used in the F&ie
accounted for only 10% of the total cost of new product or service development, 70% of
the total costare committed at this phasehérefore, gathering and assimilating as much
knowledge and informatioas possibleegarding market situation, technical feasibility,
financial feasibility, etc. may be crucially important &ativities in theFFE.de Brentani
and Reid (2012, p. 7&onceptually studied the FFE of radical innovations amgtied
thatthe useof webs of external relationships allows the FFE team to draw on new and
different areas of knowledge and product application situations rathefatizsing on
current uses and markets. They also proposed that, during the FFE phase of radical
innovation projects, longer seartifmes, more processing time and additional information
might be necessary in order to improve the quality of information anidn making
(de Brentani & Reid, 2012, p. 7/ ven thoughhis may translate intthe slower speed
of FFE information movementLove et al. (2011¢mpiricallyhighlighted the importance
of external openneds the initial, exploratory phase of the innovation procedsle
internal openness (e.g. team working) is suggested as the more prominent mode of
innovationin the later stagesThese findingsridicate a need for frorgnd people to
expose themselves to the outside waonlokein order to achieve a higher level of frent

end performance

Prior studieshaveproposed several benefitsr a FFE teanthat possesses the
ability to open upeffectively duing the FFE phase. Firstlyhe FFE of innovation has
traditionally been characterised by a low level of formalisatiimurana & Rosenthal,
1997; 1998and often involves high levels of market aadhnicaluncertainty(Verworn,

2009; Verworn etal.,, 2008) To reduce fronend uncertainty various sources of
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knowl edge and information | ying outside
suggested by the literaturAlam (2006a)conducted a qualitative study involving 26
financial firms and reported th#te early involvement of customers in the FFE phase of
service innovation makebe FFEmuch less fuzzy. Similarly, demand uncertainties in

the FFE of new onlia service development can be mitigated by analysing data collected
from observing cust(@zer 2087)Coaperdtianavith ektegnala v i o
entities, suclas suppliers, intermediaries, government agencies and competitasaan

help reduce the level of fromind fuzzinesgKim & Wilemon, 2002) Based on a case

study of two innovation projects in a higlach companyStevens (2014indicated that,

to reduce uncertainty, thefreatn d t eam shoul d use the cust
for decisioamaking. The use of personal netwsik alsocrucial in the FFE phase due

to the limited amount of time and resources available in such an early peteergs,

2014). The use of both internal and external networks by boursi@apning individuals

in the FFE of discontinuous innovation indatégher quality information flow into the

innovating firm(de Brentani & Reid, 2012)

Secondly external knowledge seainly and interorganisational partnerships
provideinformation and knowledge that help inspire creative solutions and identify
problems earlyChesbrough and Crowther (20@6¥covered that early adopters of open
innovation usedhesepractices to adess possibly the most important issues of the FFE
phase, i.e., how to avoid ovemding incremental projects amw to adequately fund
higher potential, longer term ideal an experiment byagnusson (2009)early
involvement of lead users was found to facilitate the production of ideas that challenge
the prevding dominant logic of the innovating firsnConsistentlyBjork and Magnusson
(2009)empirically suggested that individuals with more network connectivity are likely

to provide a higher pragtion of highquality ideas in the idea generation phase.
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Finally, the risk of cooperation failuraa innovation can be reduced through
previous experiences in partnershiphuillery & Pfister, 2009) Therefore, early
involvement of innovation partners might help strengthen the partnerships before
venturing into the development phase, thus reduce the risk of cooperatior. fa
Similarly, a study bywerworn (2009highlighted the importance of reducing market and
technical uncertainty early in the FFE phase, since bothfaenel to help improve both

intra- and intercommunication between the participalat®r in the development phase.

As presentedn this section although scholars have recommended external
knowledge searching anthe establishment o&xternal partnershipgarly in the
innovation process, empirical studies that investigate opemoaggetence within the
FFE are yet limited.To address thisssue we haveestabliskeda conceptualramework
based on the informatigprocessing and open innovation theariese frameworkis

illustrated and explaineid the next section.

From the review oprevious researgbresented in this chapter, Wwave beemble
to construct an initial conceptual framewobRtgure2.3) thatwasused to frame our entire
investigation. The framework was formed waéthburpose to provide answers to the three

research questions mentioned in Chafpter

RQ1: What are the key dimensions of openness competence within the FFE of service

innovation?

RQ2: Does openness competence within the FFE contribute to service innovation

success?

RQ3: If yes, does openness competence contribute to service immogatcess

through the degree of market and technical uncertainty reduction during the FFE phase?
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With regard to RQ1, we argue that openness competence is multidimensional in
nature.However from the literature review, prior knowledge of openness competen
within the FFE of service innovation is limited. Concernimgktey construct of the modlel
we intend to unearth the key dimensions of openness competence within the FFE through

an SD logic analytical lens.

As discussed in Sectiadh9.], previous findings on the effect of openness on
innovation success are inconclusive. This study is an attempt to provide a possible
explanationfor these conflicting results byproviding answers t&RQ2 and RQ3The
conceptualframework was founded upotwo areas of the literatureFirstly, the
informationprocessing literature suggedise extent to which &FE team (or an
information processing team) can reduce uncertainty (e.g., by clasynigformation
gaps between the teaand the customers, competitors, technology, etc.) during the FFE
phase (where uncertainty is high) influences the success of the service innovation process
(i.e., a process of uncertainty reductid®condly, based on the open innovation theory,
the moal proposes thabpenness competencan be linked tanaket and technical

uncertainty reductioduringthe FFE.

Front-end Uncertainty

Market Uncertainty

/ Reduction \

Cpenness Service Innovation
Competence Success

| Technical Uncertainty |~

Reduction
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In this chapter, weeviewed the literature in the fields of service innovation, the
FFE of innovation, the informatieprocessing theory and open innovation. The extant
literature revea the prominent influence of service innovation the competitive
advantage of firms copeting in modern economies. There are three main streams of
research on service innovation, namely assimilation, demarcation, and synilines
current study takes synthesis approach amabks at openness competence within the
FFEthrough an D logic analytical lensesAlthough the FFE has been suggested as a
significant phasén the innovation process, little effort has beeadeto investigate the
role of openness in reducitiige uncertaintyelatedto such an early phase. Building on
the literature o informationprocessing theory and open innovation, we created an initial
theoretical frameworkshown in the previousection).The next chapter describes and
verifies the philosophical worldview and methodologies adopted by the reseditober.
currentstudy adoptsa mixed methods desighat includesan exploratory case study and
a confirmatory survey of Fbased service innovatisin Thailand. A detailed description

of thedesign of théwo phases is provided mextchapter.
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3. Research Design

According toCreswell (2009, p.5) t he stearmhiirdeesi gno r ef
or proposal to conduct research, involve[ing] the intersection of philosophy, strategies of
i nquiry, and specific methods. o0 The rese
mixed methods design with an exploratoture. Therefore, it consists of two distinct
phases: qualitative followed by quantitatig@reswell & Plano Clark, 2011)Ve first
performed a theorpuilding case study. The case datapbdlus to identify the key
dimensions of openness competence and to develop hypotheses, which, in the second
phase, were tested with data from a lasgele survey of project managers who

participated in the FFE phase oflbAsed service innovation projsct

There are several reasons why a mixed methods design is an appropriate approach
for solving the research questions under study. Firstly, mixed methods research enables
the researcher to answer questions that cannot be answered by qualitative @atigeantit
methods alonéCreswell & Plano Clark, 2011)n other words, both exploratory and
confirmatory research questions can be addressed simultan@adijie & Tashakkori,

2009, p.33). This allows us to explore openness within the FFE and its impact on service
innovation success through freemd uncertainty reduction as well as to verify the
findings discovered from the exploration. Secondly, the combination of qualitative and
guantitative methods offsets the weaknesses associated with purely qualitative or
guantitative researc{Bryman, 2006; Creswell & Plano Clark, 201 Ejnally, mixed
methods research provides stronger infere(ibeddlie & Tashakkori, 2009Rather than
choosing between qualitative and quantitative data collection method, we argue that using
in-depth interviews in conjunction with questionnaires can provide a greater depth and

breadth of understanding of the poorly understood phenomenon of the FFE of service
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innovation. First, we conducted an inductive multiple case study to build a theory
regardng the key dimensions of openness competence within the FFE and to initially
confirm its contribution on success through frentl uncertainty reduction. Then, a
deductive quantitative study was carried out to statistically verify the emergent
dimensions ad the proposed relationship between openness competence and service

innovation success.

Framed by a #@Afr ame wo rCkeswelb(20098Fegsré3d)n o pr
this chapter starts with a discussion on the general view of the world and the nature of
research that a research study holds, i.e., its philosophical worldview. Then, the strategies
of i nquiry considered sui t aekdareh gliestions arem s we
explained. Thirdly, the details of the data collection and analysis methods is delineated.

Finally, we provide a summary of the chapter.

Selected Strategies of Inquiry

Philosophical Worldviews
Qualitative strategies

Faostpositive o . (e.q. ethnography)
Social construction - " Quantitative strategies
Advocacy/participatory (e.g., experiments)
Pragmatic Research Designs Mixed methods strategies
(2.g., sequential}
CQualitative
Quantitative

Mixed methods

Research Methods

Questions
Data collection
Data analysis
Interpretation
Write-up
Walidation

Figure 3.1: A i Famework for Designoi the interconnection of worldviews, strategies of

inquiry, and research methods(source: Creswell, 2009, p. 5)

3.2. Philosophical Worldviews or Paradigms

ABoth qualitative and quantitative met

research paradigm. Questions of method are secondary of paradigmywetdetine
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as the basic belief system or world view that guides the investigation, not only in
choices of met hod but in ontologically

(Guba & Lincoln, 1994, p. 105)

Following this statement, the current section critically discusses on the
philosophical assumptions thatguideodarci ce of met hodol ogy. Tt&t
or ANparraediegms & o N sanptpraetioes thad ihfluence how eetearchers
select both the questions they s(Margary and
2007, p. 49) In social and behavioural sciences, there are three methodological

communities of researchefeddlie and Tashakkori (2009, p: 4)

1 Quantitatively oriented researcher§ who primarily work within the
Apostpositivist/positivisto paradi gm,

1 Qualitatively oriented researcheis who subscribe to a paradigm known as
Aconstructivismo and its variants, and

1 Mixed methodologiest hose who are phil osophiicarol y

or Atransformative perspectiveo paradig

Historically, quantitative approaches dominated social science research from the
late 19" century up until the mi@0" century. Interest in qualitative research increased
during the latter half of the $0century, which inevitably led to the paradigms debate
(Creswell, 2009; Teddlie & Tashakkori, 200%he beginning of mixed methods research
dated back to the late 198@Q€reswell, 2009) The use of triangulation strategies
eventually led to the continued emergence of mixed methods research. In addition, the
Ai ncompat i badlbaen griticisetd bysthe sanolars during the 18590 era
(Teddlie & Tashakkori, 2009, p. 75Yhese led to the institutionalisation of mixed

methods as a third methodological orientatibeddlie & Tashakkori, 2009)
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In this section, the ongoing debate on the two competing paradfgrositvism
and constructivism is firstly demonstrated. Then, the researcher explains and justifies the
current studydés worldview of pragmati sm

between the two polar approaches.

The Agqguantitative approacho dominated
until the | ate 1970s, when iq(Cedweli2809; ve
Morgan, 2007) Advocates of qualitative research often claimed that various issues
associated with quantitative search could possibly be solved by taking qualitative
approaches. The prominent work lahcoln and Guba (1985)roposed a system for
comparing different paradigms in sdcscience through the concepts of: ontology,
epistemology, and methodology. The main assumption of the paradigm debate is that
radically different beliefs concerning the nature of reality and knowledge, held in different
paradigms (e.g., positivism versaenstructivism), make it impossible to translate or
reinterpret research between the paradigMergan, 2007) A brief review ¢ the
ongoing par adi gms debat e bet ween Apos

Ainterpretivismd) is given bel ow.

In terms of ontology, positivist researchers hold an objective view of reality; hence
they believe that At her eld that eo notbdeperd ton v e
i nterpretation or ev e(Nonakd&Pelmkomis206cpe75)0 f a
Regardless of observers, the world can be conceived though causahselstween
entities; and there is such thing as universal knowléNigmaka & Peltokorpi, 2006)
The role of researchers is therefore to i
(Orlikowski & Baroudi, 1991, p. 9)In contrast, constructivism/integdivism asserts a

subjective view of the world and argues that there is no reality independent of human

87



perception(Lee & Lings, 2008) Furt her , constructivists
(that is, social relations, organizati on:
world is produced and reinforced by hun
(Orlikowski & Baroudi, 1991, p. 14) Therefore, unlike positivists, interpretive
researchers believe that social reality cannot be discovered, but can only be interpreted

(Orlikowski & Baroudi, 1991)

Epi stemol ogically, positivists bel i ev
reflects an objective, independent reality and that this reality provides the foundation for
human k n dWeber, 2004,0p. vi) Therefore, valid knowledge can only be
obtained through observation and measurendotden & Lynch, 2004) To support
such belief, researchers need to build a set of constructs and hypotheses based on existing
theories, and develop a set of instruments to measurg@wikowski & Baroudi, 1991)

These hypotheses will then be statistically tested and either confirmed or rejected, leading
to a new cycle of theory development and tes(Baunders et al., 200lote that the
objective view of positivists has been heavily criticised tleeir disregard of many
subjective decisions being made by the researchers themselves during the course of their
study(Johnson & Onwuegbuzie, 2004 few examples of subjectivism in quantitative
research include deciding what to study, idenidythe target constructs, developing
instruments to measure those constructs, choosing alpha levels, etc. In contrast,
constructivism suggests that social phenomena cannot be captured in a deductively
constructed model and by statistically testable hysas(©rlikowski & Baroudi, 1991)
Constructivists believeotihat &oosvl edgti ai
(Weber, 2004,p.vand Acannot be di scoveriewrythirgs it
I S r e (Haldem & é&ymch, 2004, p. 400)Therefore, when investigating social
phenomena, researchers need to get inside the world of those generating it and interpret

it through the researchés s et o f (Holden a&nliynthy 2004) Specifically,

88



constructivists focus on making sense of social phenomena through their stream of
consciousness and their interaction witicial actorSaunders et al., 20Q9nstead of

going to the field with a wellefined set of constructs built on a priori theory,
interpretative researchers try to derive their constructs from the field by condueting in
depth investigation into and expose themselves to the social phenomenon of interest

(Orlikowski & Baroudi, 1991)

The positivist paradigm has several strengths as well as weaknesses. The first
strength is that itassumptions support causality andd#e generalisation§Saunders
et al., 2009) In general, such laske generalisations are possible only when the
constructs of interest are operationalised and reduced to the simplest possible elements
(Holden & Lynch, 2004)Secondl vy, positivismds adher
methodology facilitates replication, which essentially increases the external validity of
the resultgSaunders et al., 2009h comparison, replicability is much more challenging
in interpretive studies because of the less-defined nature of their research methods
and the subjecte nature of their interpretatidiiVeber, 2004)In terms of weaknesses,
positivist studies tend to disregard the historical and contextual conditions of the
phenomena of interest; they mainly emphasise the statugQglikowski & Baroudi,
1991) This disregard may lead to an incomplete picture of the phenomena. Additionally,
positivism believes in a hypothesieductive approach to resear(@rlikowski &
Baroudi, 1991) Unlike the inductive approach of constructivism, such a deductive
procedure is not likely to lend itself to the discovery of new emerging themes or theories.
Finally, as the constructs of interest are usually operationalised and reduced to the
simplest elerants, the knowledge produced may be too abstract and general to be directly

applied to specific situations, contexts, and individydtshnson & Onwuegbuzie, 2004)
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The main strength of constructivist inquiry is that an interpretative perspective
enables researchers to capture the complexity and dynamics of social phenomena that are
both time and context dependé@tlikowski & Baroudi, 1991)In addition, an inductive
approach allows fresh themes, categories or theories to emerged from empirical evidences
(Holden & Lynch, 2004) Finally, although positivism focuses on causal relationships, it
tends to lack the ability to explain why those relationships happen in the first place
(Saunders et al., 20Q9By focusing on sense making and interactions in a particular
setting, interpretative researchers may be able to understand what is happening. However,
in addition to the issues of replicability, there are several additional flaws in the
philosophical assumptions of constructivism. Firstly, many positivists heavily criticise
constructivism for its concepts of relativism and incommensuraljitibyJden & Lynch,

2004) Extreme subjectivists argue that fAth
version of reality is personal and commurstyp e c (Hdéldert &Lynch, 2004, p. 405)
Therefore, each version of reality is incommensurable. This belief conflicts with the
concept of scientific progress. The setdimitation is that constructivist research fails

to explain Athe unintended consequences

that cannot be explained by the intentions of the g€idikowski & Baroudi, 1991)

The paradigms debate is the foundati or
Ait was 1 nappr opriiatwvd] ad QUAN fguartitatiye) mdthods due a |
to fundamental differences in underlying paradigms [i.e., constructivism versus
posi t i(leddéer&]Tashakkori, 2009, p. 7Z3However, according tdeddlie and
Tashakkori (2009)the paradigms debate was resolved for many ressarglith the
emergence of the AcompHowe (b9B3) Instegd of thedwni s 0
polar opposites,Teddlie and Tashakkori (2009roposed a QUAIMM-QUAN
continuum as portrayed iRigure 3.2. Zone A consists of totally qualitative (QUAL)

research, whereas zone E includes only quantitative (QUAN) oriented studies. Zone B
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and D consist of mixed methods (MM) research that focuses primarily on the qualitative
and quantitative components, pestively. Finally, zone C represents mixed methods
research that weights its qualitative and quantitative elements equally. Along this
continuum, Teddlie and Tashakkori (2009psitioned five distinct paradigms that are
associated with the three research communities, i.e., qualitatixed methods, and
quantitative. Their comprehensive summarisation of the important philosophical
assumptions and beliefs of each of the five paradigms related to the three research
communities is displayed ifiable 3.1. Since this is a mixed methods study, a brief
description of the researcherds pragmat.

worl dview is appropriate to this study©os

L 4

F

QUAL MIXED QUAN

Figure 3.2: The QUAN-MM -QUAL Continuum (source: Teddlie & Tashakkori, 2009, p.
28)
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Dimension of

Constructivism Transformative Pragmatism Postpositivism Positivism
Contrast
Methods Qualitative Both qualitative and Both qualitative and Primarily quantitative Quantitative
quantitative; community of | quantitative; researchers
practitioners involved in answer questions using
methods decisions best methods
Logic Inductive Both inductive and Both inductive and Hypothetico-deductive | Hypothetico-deductive

hypothetico-deductive

hypothetico-deductive

(originally inductive)

Epistemology
(researcher/par
ticipant
relationship)

Subjective point of
view; reality co-
constructed with
participants

Both objective and
interaction with participants
valued by researchers

Both objective and
subjective points of view,
depending on stage of
research cycle

Modified dualism

Obijective point of view
(dualism)

Axiology (role
of values)

Value-bound inquiry

All aspects of research
guided by social injustice

Values important in
interpreting results

Values in inquiry, but
their influence may be
controlled

Value-free inquiry

Ontology (the

Ontological relativism

Diverse viewpoints

Diverse viewpoints

Critical realism

Naive realism (an

nature of T multiple, constructed | regarding social realities; regarding social realities; | (external reality thatis | objective, external
reality) realities explanations that promote best explanations within | understood imperfectly | reality that can be
justice personal value systems | and probabilistically) comprehended)
Possibility of Impossible to Causal relations that Causal relations, but Causes identifiable in Real causes
causal distinguish causes should be understood they are transitory and a probabilistic sense temporally precedent
linkages from effects; credibility | within the framework of hard to identify; both that changes over to or simultaneous with
of descriptions social justice internal validity and time; internal validity effects
important credibility important important
Possibility of Only ideographic Ideographic statements Ideographic statements Modified nomothetic Nomothetic statements

generalisation

statements possible;
transferability issues
important

emphasised; results linked
to issues of social
inequality and justice

emphasised; both
external validity and
transferability issues
important

position; external
validity important

possible

92




Proponents of mixed methods suggest a shift from theldag approach of
ontological comparisons to a more pragmatic apprdaah, Bergman, 2008; Morgan,
2007) Morgan (2007 explained that the tedown approach imposes constraints on any
of a resear cher 6 gicalsassbngponsuTdesd asseimpptiond abautaHe o
nature of knowledge in turn restrict the range of methodological ch&eggman (2008,

p. 16)argued that:

AThe decision on whether the researche
single reality, a constructed reality, multiple realities, multiple constructed esaéti
co-constructed reality between the researcher and the researched, or no reality at all
IS unrelated to whether patterns in the data are detected via statistical analysis or

otherwise. o0

In addition, the claim that knowledge produced by research fereiift paradigms is
fincompatibl® cr eates major communication barri
combine or even compare results from studies taking different ontological beliefs
(Morgan, 2007) Specifically, rather than debating over which of the paradigms is better
and dismissing the othersdé work, researcl
for example, resachers in the qualitative camp pay more attention to exploring and/or
explaining the range of phenomena that researchers in the quantitative camp have sought
to define and test, and vice versa. Therefore, a pragmatic approach could be a viable

alternativeon this issuéMorgan, 2007)

The researcher believes that a pragmatic approach emphasises actual behaviour
(Aline of action), the beliefs that stand behind t
and the consequences that are likely to follow from difiert behavi our s ( fi\

(Morgan, 2007, p. 67¢ould be an interesting alternative. Rather than focusing on
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methods, pragmatism highlights the consequences of research, the research problems, and
the use of all tools available to inform the problem of intef@s¢swell & Plano Clark,

2011)

According toCherryholmes (1992 reswell (2009)Johnson and Onwuegbuzie

(2004) andMorgan (2007)the key features of pragmatism are:

1 Truth is what works at the time. Truth is not based in a duality between reality
independent of the mind or within the mig@reswell, 2009) Pragmatism views
current truth, meaning, and knowledge as tentative and as changing over time
(Johnson & Onwuegbuzie, 2004)

1 Knowledge is viewed as gy both constructed and based on the reality of the world
(Johnson & Onwuegbuzie, 200Hragmatists believe that asking questions about
reality and the law of nature must be stopf@derryholmes, 1992)

1 Theories are viewed instrumentally (the workability of a theory depends on its
predictabilityand applicabilityJohnson & Onwuegbuzie, 2004)

1 Pragmatism rejects the traditional dualism of subjective and objeflivenson &
Onwuegbuzie, 2004) Pragmatists employ an intersubjective approach to the
relationship between the researcaed the research procg$gorgan, 2007)

1T Pragmati smés | ogic of inquiry is abduct
induction and deductiofMorgan, 2007)

1 Pragmatists are free to choose the methods, procedures, and techniques that best

matchtheir research problems and objectiy€seswell, 2009)

Pragmatism therefore allows the use of, different assongpt different research
methodologies, and both qualitative and quantitative data collection and analysis
(Creswel, 2009) It offers an immediate middle ground philosophically and

methodologicallyJohnson & Onwuegbuzie, 2004)

94



On t he one hand,Whatlarethenkaytdimensions df openQess ( f
competence within the FFE of service innovatior)? xpleratogy, since, to our
knowledge, the core components of openness competence have yet to be suggested by the
|l iterature. On the ot her doesopknness dorapetenceh e r
within the FFE contribute to service innovation sucogssh d R @ ye8, :doedi
openness competence contribute to service innovation success through the degree of
market and technical uncertainty reduction during the FFE pbagse? ar e rat
confirmatory. Therefore, for the current study, we hold the worldwéwragmatism,
which allows us to tackle research questions with radically different natures without any
methodological limitations. Furthermore, we believe that knowledge generated from
qualitative and quantitative approaches complements each other, ahiichresult in

more practical answers to the research questions.

AStrategies of inquiryo or Aresearch 1
quantitative, and mixed methods designs or models tlaider specific direction for
procedures i n (Greswel 2009, p.clh)Sonhes examplesf research

methodologies are displayedTable3.2.

Strategies Associated

. . Strategies Associated With | Strategies Associated With
With Quantitative 9 9

Approach Qualitative Approach Mixed Methods Approach
1 Experiment 1 Narrative research 1 Sequential
1 Survey 1 Phenomenology 1 Embedded
1 Ethnography 1 Transformative
1 Grounded theory 1 Multiphase
1 Case study
9 Action research
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When selecting a research strategy, six conditions should be considered.
According toYin (2009, p. 8) three criterid (1) the type of research question, (2) the
extent of control over behaviouradnables, affecting internal validity and (3) the degree
of focus on contemporary everitsshould be taken into account when one makes a
research strategy choice. Furtlfecandura and Williams (2000, p. 1250pgest a trade
off between three additional important dimensior@) generalisability, relating to the
issue of external validity; (5) precision in measurement, affecting construct validity; and
(6) realism of context. With regard to these six dimemsjTable 3.3 compares and

contrasts the four predominant research strategies.

Action
Experiment Surve Case Stud
P y y Research
The type of research What, how, who,
question Why, how? where? Why, how? How?
Control of .
behavioural variables High Low Low Moderate
Focuses on
contemporary Yes Yes Yes Yes
events?
Generalisability .
Low High Low Low
Precision of .
measurement High Low Low Moderate
Realism of context .
Low Low High Moderate

A theorybuilding case study is considered as an appropriate strategy for the first
phase of this study for several reasons. Firstly, such an inductive appradsikueport
to this studyds attempt to answer the
identifying key dimensions of openness competence within the FFE and explaining why

those dimensions are important. Secondly, given the emerging trend osepgre
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innovation (Chesbrough, 2011xhe amount of prior research on openness in the FFE
phase of service innotian is very limited. Therefore, a case study is a suitable method

to identify patterns and new perspectives about the pheno(Egsenhardt, 1989)
Thirdly, the researcher proposes that the ferd of service innovation is typically fuzzy,
unstructured, and requiresulti-party involvement. Therefore, a case study strategy is
particularly suited to such a poorly understood social phenomé¥ion 2009)
Nevertheless, theories emerging from case studies has usually been challenged on their
generalisability (Eisenhardt & Graebner, 2007)Furthermore, the control over
behavioural variables and the prearsiof measurement are considered problematic in
case study researchable3.3). To counter these drawbacks, an additional data collection
and analysis phase was introduced. A survey strategy was employed in the later phase of

the study to improve generalisability as well as for triangulation purposes.

In the second phase, tarvey strategy was chosen for the following reasons.
Firstly, survey is considered as an appropriate strategy to verify the core components of
openness competence discovered from the case data. Furthermore, survey data can be
statistically analysed to cbrm the initial framework proposed in Chapter2gure2.3),
thus answering RQ2 and RQ3. Secondly, given that one of the main aims of the second
phase is to generalise the initial findings, the survey stratetipeisfore preferable to
other strategies. Survey is a more economical way to collect data from large samples
(Saunders et al., 2009hich leads to higher levels of generalisability (Scandura and

Williams, 2000).Figure3.3 presents an overview of the design of the current study.

Quakizive Data Cpllect|0|1 Cuantitative Data Collection
and Analysis —» Buildto and Analysis Interpretation
(A Theory-Building (A Sun.rej‘-" "
Case Study) ' v
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The next section describes, indetai t he f i nal c o (@AOB)nent

framework for research desigfir esear ch met hodso.

The third major component of the framework of desigigre3.1) concerns the
specific methods of data collection and analy€eeswell, 2009) This mixed methods
sequentl exploratory study consists of two main phases: an exploratory phase
employing a case study strategy, and a confirmatory phase involving-stalgesurvey.
In this design, the researcher first collected and analysed the qualitative data collected by
interviewing key participants in the FFE phase of 6 online service innovation projects.
The results obtained in the first phase were used to operationalise the openness
competence construct and to build 11 research hypotheses. These hypotheses were then
staistically tested by analysing the data gathered from a survey of project managers in

Thai IT service provider firms.

This section starts by explaining how the case study was conducted and how the
interview data were analysed. Next, the sampling methadyeg administration
procedure, and data analysis techniques adopted in the second quantitative phase are

described exhaustively.

Themain objective®f the first phase of thiesearctare twofold:to preliminarily
assessand developthe initial conceptual frameworkHgure 2.3) and to identify key
dimensions of the openness competence constiliectfulfil these objectives we
conductedan inductive multiple case study of online serviggovations in an emerging
economy context.e., ThailandIn this section, the design of the data collection process
and the data analysis procedurelétineated. The details of the executaam be found

in Chapted.

98



The case selection strat egqyisparficulaflypur po
appropriate for inductive theory developméaisenhardt, 1989; Eisenhardt & Graebner,
2007; Yn, 2009) The particular approach that we
researcher samples extreme (e.g., very high and very low performing) cases in order to
more easily observe c o(Risgenhardt® Graapbnep 2007t e r n s
27). The unit of analysis is online service innovation projects targeting two types of
project: projects with an Aopeno FFE and
open FFE are those that search for ideas andlealge from a wide variety of sources
and extensively cdevelop with external partners, while projects with a closed FFE

search more narrowly and have very few innovation ties, if any, with other organisations.

The choice of the online service industrgsinfluenced by a desire to investigate
service firms experiencing hypeompetition and exceptional turbulence in their
marketplacegVan Riel et al., 2004 Moreover, online services have increasinglyeth
a significant role in the global economy due to the availability ofdost ubiquitous
computing and higispeed connections. However, increasingly short product life cycles
are one of the main challenges that online service firms face. Therefaterafad more
effective way to innovate is requirédan Riel et al., 2004)These characteristics make
online services an interesting context for research that focuses on how openness affects

innovation sucess.

Despite the increasingly important role of the service sector in emerging Asian
economiegNoland et al., 2012Y¥elatively little attention has been given to research on
service innovation in less advanced Asian econsr(idakur & Hale, 2013) The
applicability of models and frameworks of service innovation developed in more

economicallydeveloped countries to the context of developing countries, such as
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Thailand, was found to be limitdtdchupalanan, 2000Moreover, according to a report

by TNSO (2013) online services play an increasingly significant role in the Thai
economy. For example, the value of the sales-cbramece businesses in Thailand
increased from 427,460 million THB (~7,890 million GBP) in 2008 to 608,587 million
THB (~11,240 million GBP) in 2011. Neverthele3shai | andds i ndex |
innovation capability (1.84) is still far behind its productamation capability (2.29)
(Wonglimpiyarat, 201Q)Thus, a study of how to improve innovation in the Thai service

sector should prove fruitfu

In terms of case selection, followingin (2009) we carried out several
prdiminary interviews to screen for possible candidates. A set of screening criteria was
used for the selection process. The criteria were: (1) the projects are an online service
innovation, (2) the projects fit into the open versus closed categories, )aiie (BFE
phase was completed. Initially, we contacted 9 firms developing 11 online service
innovations and asked to speak with the person who had participated in the FFE phase of
their most recent online service innovation project. The respondents wee tas
describe the project, the key activities in the FFE, and any external sources and partners
involved in the FFE. Data collected from the 11 projects were preliminarily analysed and
then the O6pol ardé projects nmoskcleaslyeopenande d,
the 3 projects that were most clearly closed (screening criterion 2). For the selected
projects, additional interviews were conducted with the informants who patrticipated in
the initial screening interviews. We asked the informémtefer us to their colleagues
who had also patrticipated in the FFE of their service innovation project. The main data

collection method was sefstructured irdepth interviews.

To fulfil the first objectivei i.e., toassess and develdbe initial corteptual

framework Figure2.3), our line ofquestioningocused on how openness competence of
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an innovation team affects market and technical uncertainty reduction in the FFE and
whether FFE outcomes (i.e., produce designs, project plans, etc.) with less uncertainty
lead to succss of service innovation projects. For the second objektive, to identify

key dimensions of openness competence within theiFKE& asked the interviewees of

the more open cases about what capabilities or operant resources are crucial for a more
openapproach to the FFE. Also, the reasons why teams in the more closed cases did not

open up their frornend process were explored.

The data analysis process followed recommendations delineatéideinhardt
(1989) and Miles et al. (2013) We first undertooka within-case analysis and then
searched for crossase patterns. The data analysis procedures were performed with the
hel p of QSR (2042) MMiva a0 Joftware. ITldessoftware enatbleéhe
researcher to identify, search, retrieve, group, and regroup meaningful data chunks.
Categories and codes could also be easily applied, changed and removed from the data
chunksFocusing on identifying key dimensions of openness competence witlkiREe
a within-case analysis was conducted with the aim of identifying emergent constructs.
Furthermore, a caseriented strategy was used for the croase analysiéMiles et al.,
2013) Case datavere comparednd contrastedcross cases in the same groupaordss
groups(i.e., open FFE wsus closed FFE) order toprovide support fothe emergent
key componentsof opennessompetence In addition, to confirm the relationships
proposed in the initial conceptual framewdrigure2.3), we made comparisons between
the two types of projects that share patterns (i.e., open and closed FFEs classified by the

number of external sources and partners of innovation used in the FFE phase)

To ensure internal validity, a multiple data ealion approach was taken to

achieve triangulation. In addition to the interview data, the data set also included a follow
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up survey, field notes, websites, online articles, and statistics available on the Internet,
Appl eds App St or e rerFdritheAnord, rthe itranéceptiosl ohthe St
interviews were sent back to the interviewees for verification. With an attempt to enhance
external validity of the case findings, rich, thick, detailed descriptions of the data
collection and analysis processesldhe findings are providad Chapter4. This may

allow anyone to repeat the procedures or the findings to be compared with similar studies.

To verify the key dimensions of operssecompetence within the FFE and the
research propositions suggest e-dcalefsureesn t h e
concerning openness in the FFE phase of service innovation was carried out in Thai IT
service provider firms. The second quantitapbhase started with a further review of the
|l iterature with the aim of forming the ¢
relevant measurement scales used in prior studies. The next step was to come up with an
appropriate sampling frame and meth&ubsequently, a sedfiministered survey was

conducted. The collected data were then analysed usinggEMEHair et al., 2014)

The main data collection tool was a questiaire. For the measurement scales of
the main constructs, whenever possible, we relied on existing operationalisation in the
literature for two reasons. First, questionnaires developed by novice researchers are
unlikely to have the same level of reliabjliand validity as those that have been
rigorously testedMarshall, 2005)Second, using validated scales also allows researchers
to save time and resources and to compare their findings with other {Bolyason &

Greenhalgh, 2004)

Prior to the survey, we performed an initial validation of the measurement scales.

The initial validation of theneasurement scales was conducted by interviewing 5 front
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end managers. These interviews were conducted in April 2014. The interviewees were
shown the measurement items and were asked to comment on the appropriateness of those
items. This step provided theesearcher some idea about the face validity of the
instrument, that involves whether the questions appeared to measure the target variables
(Creswell, 2014)In addition, it also helped the researcher to improve the content validity

of the survey instrument (e.g., structwseitability, jargon terms, translation issues, etc.).

As a result, several modifications were made to the initial questionnaire. For example,
one of the significant i ssuesndwaph asheeo . a
researcher therefore replacéed i wi t h t he term fApredevel opt
been used by the scholgesg., Atuahen&ima, 1995; Cooper, 1988; Langerak et al.,
2004) This term received more positive feedback from the intervieweesmparison

to the previous term. The final version of the questionnaire is displayed in Appendix B.

The sampling frame of this study was a list of Thai IT service provider firms from
t he Depart ment of Business Devel opme
(http://datawarehouse.dbd.go.th). The database contains a list of firms that registered with
Thail andés Ministry of Commerce up to th
for firms operating in Thailand tous,egi s
the sampling frame could be considered exhaustive. The database was filtered by three
criteria: (1) the firmbés business descricrg
provider so, Awebsite design andtaetiwes &) |
t he f i rsmam@ snoreatham €,000,000 Baft40,000 GBP) and (3bhef i r md s

headquarterarein Bangkok. As a result, a list of 598 companies was obtained.

With respect to sample sizes, accordingdtor et al. (2014)G*Power software
(Faul et al., 2007; Fawt al., 2009)can be used to compute minimum sample size

requirementsG*Power analysis for a model with maximum predictors of 7 suggests a
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required sample size of 103 (Effect sife= 0.15, significance level of 0.05, and a
statistical power of 0.80A similar study that focused on innovation at a project level
(e.g., Van Riel et al., 2004) obtained a reasonable response rate of 16.7%. This response
rate was used to calculate the number of responses that we anticipated to $&vegve.

we planned toend 3 copies of the questionnaire to each of the sample firms, we randomly

selected a total &00 firms from the list (i.e., (16.7 * (200 * 3)) / 100 = 100.2).

To gain access, Human Resource (HR) managers from the selected firms were
contacted by phonetask for their participation. Those HR managers who were willing
to participate were requested to act as a gatekeeper, being responsible for the distribution
and collection of the questionnaires. The number of copies of the questionnaire that were
sent raged from 1 to 5 depending on the number of project managers in the firm. The
gatekeeper suggested the number of questionnaires. Both paper and online questionnaires
were delivered to the gatekeepers. Two weeks afterwards, the researcher contacted the
gatekeepers to ask for the return of completed questionnaires and to remind them about
the importance of the study and their contributions. Two more reminder calls, one week

apart, were made to those who had not yet returned the questionnaires.

The researcher performed data analysis procedures using SmartPLS software
version 3.1.3(Ringle et al., 2014)The particular method employed was a seeond
generation multivariate techniqiie.e., PLSSEM. Such a method is increasingly used
as a key multivaate analysis method in various research disciplines such as strategic
managemeniHair et al., 2012h) international marketingHenseler et al., 2009)
marketing(Hair et al., 2012a)management information systeifigingle et al., 2012)

and operations managemé¢Reng & Lai, 2012)
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In social science research, there are two main approaches to estimating the causal
relationships in a structuralquation model, namely PLSEM and fi-basedar i a
structur al e g u aSEM)qHair ehal.d2014) i Wogll®y4( $a82xnd
L o h m° [(U9RQYPBSSSEM is a causal modelling approach focusing on maximising
the explained variance of the dependent latent varidblas et al., 2011)In contrast,

CB-SEM focuses primarily on minimising the difference between the theoretical
covariance matrix and the estimated covariance matrix, withe@ing concerned about
explained variancéHair et al., 2011)The reasons why the current study prefers-PLS

SEM over CBSEM are provided in Sectidn4, Chaptel.

This chapter outlined the research di
philosophical worldview is pragmatism, thus incorporating both qusktaand
quantitative methods. The current research is a mixed methods study with an explanatory
sequential design consisting of two main phases. The first phase is a multiple case study
in the Thai online service industry. The interview data collectatarfirst phase were
analysed gqualitatively. The emergent constructs and relationships were later tested by a
largescale survey in the second data collection phasea8sifnistered questionnaires
were employed as the main data collection tool. Thestamspondents were project
managers in IT service provider firms in Thailand. The survey responses were
quantitatively analysed using the RE&EM technique. The findings of the first and the

second phases are presented in the next two chapters, re$pective
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4. Findings; AMultiple Case tdy of Online Service Innovations

This chapter presents the findings of the thdmryding case study. We
conducted the case study on the FFE phase of online service innovation with two purposes
in mind. Thefirst was to uncover the key components of openness competence. The other
was to provide an initial confirmation of the applicability of the conceptual framework
displayed in Chapte2 (Figure2.3) to service innovation in a developing economy. We
included 6 online service innovation projects from 5 IT service providers in Thailand.
The main data collection method wasd@pth interviews as we hoped that qualitative
data might be able to provide us with rich and deep understanding of a complex

phenomenon such as the FFE of service innovation.

The present chapter starts by describing how the case data were collected and
analysed. It then presents the witiagise analysi of each of thé service innovation
projects. Based on a cresase analysis, we identify the key dimensions of openness
competence within the FFE as well as provide empirstgdport for the proposed
conceptual frameworKn the final section, the castudy findings are discussed with the

literature and, as a result, 7 propositions are proposed.

In terms of data collection, sessiructured irdepth interviews were performed.
In 5 of the 6 cases, the informants came froffedint organisational levels, including
executives, project managers and senior developers, whereas access was more limited in
the other case. As suggestedHittie andPavlou (2006)access negotiation for radical

innovation studies might take as long as one year. This claim was proven to hold true for
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this study as it took almost two months just to gain access to the 9 firms in order to conduct
the 11 screening intelaws. As a result, at the end of the data collection period (i.e., from

May to September 2013), we were able to interview a total of 12 informants.

At the beginning of each interview the researcher explained the key terms
addressed in the questions (efgpnt-end phase, service innovation, uncertainty, etc.).
Each interviewee was asked the same set of questions focusing on the background of the
project, the role and i mportance of the
in the FFE, key adotities of the FFE phase, project performance assessment, how/whether
they opened up their fromind process, and any uncertainty associated with the FFE phase.
However, the order of the questions varied depending on the flow of the discussion.
Further, weavoided using academic language and encouraged the informants to express
their thoughts in their own words. The nature of the interviewing was open, which
allowed new ideas to be brought up. Whenever interesting ideas came up, they were
further explored ® improvised questions. The length of each interview was between one
and one and a half hours. The interviews were argtiorded and transcribed verbatim

in Thai. After the analysis, relevant quotes were translated into English.

In addition to interview gestions about how the informants evaluated the success
of their project, a followup survey was conducted by asking the project manager in each
case about whether the innovation project of interest achieved their initial success
objectives (Appendix A). i e survey results were wused

comments on project SUcCcCess.

The data analysis was undertaken first within each case and then across all cases.
The withincase analysis was conducted in a-tyole fashion as suggesl bySaldang|

(2009) In the firstcycle, the interview transcripts were read carefully, analytic memos
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were written, and codes were applied to the data chunks. As displayaioled.1, based

on code typologies suggested $aldang| (2009), structural, descriptive, in vivond

process codes were used and 86-brsier codes were derived. Clustering was undertaken,
based on the four a priori constructd=igure2.3, resulting in 21 secondrder codes. In

the second cycle, by applgra pattern coding technique, the secorder codes were
grouped into more meaningful and parsimonious constructs. This process laid the
groundwork for the crossase analysi@Miles et al., 2013)In the crossase analysis, we
compared and contrasted the projects with open FFE projects haid ctosed
counterparts. Consequently, several interesting patterns emerged. A-petteinmg
analytic technique was wused because such
pattern with a predicted orf¥in, 2009, p. 136) . I n this case, the ¢
compared with the initlaconceptual frameworkHgure2.3). In addition, to make sure

that the propositions fit with the case data, we also iteratively compared both the emergent

constructs and their inteelationships with evidencedm each casgEisenhardt, 1989)

No. of First- No. of Second-

Priori Constructs Order Codes Order Codes Emergent Constructs
Openness 50 11 | T Searching capability
Competence 1 Coordination capability

Mutual interest and
understandings

=

9 Prior related knowledge

1 IT Capability
Market 10 3| T Customer uncertainty
Uncertainty 1 Competitor uncertainty

1 Marketing strategy
Technical 11 2| 1 Project management
Uncertainty uncertainty

1 Technological uncertainty
Service 15 5| 1 Financial-based success
Innovation 1 Customer-based success
Success
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The 6 online service innovation projects and the 5 firms from which the former
were drawn are shown ifable4.2. The name of the projectaind the firms are fictitious
in order to preserve the anonymity of the participants. The informants were those who
participated in the FFE of the projects. The development time of the cases ranged from 3
to 24 months. The online service innovations ¢ériest are in the form of either mobile
or web applications or both. The first three cases (Case-r8).\ere classified as being
more Aopeno, while -bhewerkecl abséeéi @edasas
The former are those that sdafor ideas and knowledge from a wide variety of sources
and extensively caevelop with external partners, while the latter are those who search

more narrowly and have very few innovation ties, if any, with other organisations. In this

section, the withircase analysis of each case is described in detail.

Name Development Time
. R . Informants (Years of
Case (Developing Firm i (Year the Project Exp.)
Firm Size) Started) '
Case 1l SmartEdu 7 months (2012) - Project manager (2)
(Open FFE) (Firm A - medium) - Senior developer (4)
Case 2 AppCreator 6 months (2012) - Project manager (4)
(Open FFE) (Firm A - medium) - Business development
manager (4)
Case 3 MobileShopApp 3 months (2012) - Senior designer (3)
(Open FFE) (Firm B - small) - Marketing director and
co-founder (4)
- Chief technology officer
(CTO) and co-founder (5)
Case 4 OnlineShopCreator 24 months (2009) - Chief executive officer
(Closed FFE) | (Firm C - small) (CEO) (4)
- Managing director (4)
Case 5 PriceCompare 12 months (2009) - System architect and co-
(Closed FFE) | (Firm D - small) founder (7)
Case 6 OnlineStockTrade 3-4 months (2012) - Project manager (4)
(Closed FFE) | (Firm E - medium) - Senior marketing
executive (2)
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Founded in 2012, SmartEdu is afhearning system incorporating a web and a
tablet application. The system provides an online classroom exercise service involving
three types of users, namely teachers, students, and parents. Timecsyste explained
as a simple process initiated by the teachers. Teachers create exercises or exam papers on
the SmartEdudés website. Students compl et
their tablet. Finally, on the tablet, parents can monitore i r chi | dés scor e

well as feedbacks from the teachers.

The SmartEdu system is the first to provide online classroom exercise services in
Thailand. Although there are several similar systems in other countries, one of its unique
functionalities is that, in addition to the ability to provide the correct answers and results
for an exercise instantly, it is able to give detailed explanations as to why those answers
are correct. Moreover, in cases where a teacher wants to modify a quesaticexercise,
he/she can do it anytime, even in class, on the website and the question will be updated

promptly on studentsdéd tablets.

The firm who developed this project (Firm A) focuses on providing innovative
services incorporating online and wirelessmenunication technologies. The firm
providesservices, such agortal sites, online social media campaigns, custtade
websites, innovative mobile applications, and games. Their target customers are both

private and public organisations.

In terms of inspr at i on, the firm | ooked into
educational campaigns and came up with the ideas that gave birth to this particular project.
The first campaign is ASmart Thail ando,
support several iportant strategic areas including education. The second campaign

called AOne Table Per Childo (OTPC). Ear
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first step by providing tablets to all first level primary school students in Thailand. The
next phase othis campaign will be to give all first level secondary school students a
tablet as well. This particular service innovation project aimed to support this phase by
providing an online classroom exercise platform. In addition, according to the informants,

the company planned to build many new educational services on this platform.

The key activities in the FFE phase of SmartEdu included opportunity
identification, idea generation, idea evaluation, feasibility analysis, concept development,
project planning, and piloting. Initially, the firm wanted to venture into education business.
They saw an opportunity to do so with anlegrning system that supported the
government 6s OTPC campaign. The devel opme
competitors, and attended educational seminars and events in order to gather information
and ideas for the new service. Two of the team members used to work as teachers. Their
past experience was beneficial to the project with respect to the knowledgthelzasgic

requirements of oneiie,fteachdise systemds key |

A When consi degathened rvwhm cbho tihd € aosc a | and f
productsare interesting | used my past experience [the interviewee used to work as
a teacher ira secondary school] when | taught in the classroom to think about what
teachers really waritased on my direct experiencé ( Pr oj & €dse Ndalnager

SmartEdu)

In addition, the team built a workable prototype that was later piloted in a
classroom. Maz specifically, the team collaborated with a pilot school and a government
agency who provided tablets that were used in the pilot. During the pilot, they intended
to observe the behaviour of both teachers and students in order to improve the system and

to uncover any hidden requirements.
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AWe interviewed the student, parent s, a
observed the classroom when the teachers and students used the application. We
observed the studentso6 acprovides oour wdyoaf e x &€
answering a question, i.e., muttnoice, yes/no, short text and long text. We wanted to
know how the students answered the questions and their typing habits in order to make
modifications, such as what changes should be made tththe [ us er I nt e

(Project Manager Case No. 1: SmartEdu)

The external sources and partners involved in the FFE phase of the project are

summarised iMable4.3. Additional relevant quotes are displayed ipapdix C.

While some uncertainties reported by the informants were uncontrollable, the
majority of them seemed to be manageable. For the former, one of the informants worried
t hat radi cal c h a n g ecg wolld renten #he pgoducteoutdatecean t 6 s

diminish its attractiveness.

ARiIi ght now, Thailand is preparing to g
Community]. In the current situation, there are 8 subject areas in total. Initially, we
planned to build onepp for each subject area. However, the recent news say that the
subject areas may be reduced to only 6. Which will be included to those 6 subject areas?

We cannot precisely iRaseNoilcSmartEdu) Pr oj ect

The latter however included urta&inty about user acceptance, product specifications,
potential technical problems and the timeline. Accordingly, several measures were used
to reduce those controllable uncertainties. They are external knowledge searching,

piloting with prospective userand attending educational seminars and events.
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AAsSs mentioned earlier, we wanted to f oc
detail about the OTPC (On Tablet Per Child) campaign. Is this really practical? How
can the tablets be used, etc.? Then, wayard the information. Additionally, we

studied our competitors. And, if there were any seminars and events about education,

we w ¢gRrdject Manageir Case No. 1: SmartEdu)

Personnel who had past experience in education and who had a relevant technical

background were recruited.

AAl so, [ we concerned about] the screen
Android devices have different screen resolutions], which is a general problem. Our
development team had a lot of experience from previous projéetg.knew how the

screen should be placed to support all devices. Moreover, early in the development

process, we tested with V@aseNousSmartkadue | s .

More quotes regarding froind uncertainties can be found in Appendix

Both the informants were very satisfied with the feedback from the management

and teachers of the pilot school as described by the project manager:

AnWhen we were trying to pilot our syste
we conacted seemed to be happy and verpperative. Initially, we wanted to pilot

in only 2 subject areas. It turned out that more teachers than we expected were
interested and wanted to try [using the system]. Consequently, we piloted in 4 subject

ar e éPjecbManagei Case No. 1: SmartEdu)

Nevertheless, since the project was still in the middle of the piloting process when

the interviews took place, it was not possible to obtain objective performance measures
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(e.g., sales, downloads, etc.). Therefdne, dnly success measure that was used by the

interviewees was the positive feedback from those who participated in the pilot sessions.

Started in 2012, AppCreator is a web application that empowers ordinary users to
create their own mole applications on the major mobile platforms (i.e., iOS and
Androi d) . This service innovationods di st
management o0, since it evolved from a pre
focused on storing i@lty cards on smartphones or, in other words, on using a smartphone
as a virtual wal |l et . Since mobile device
lifestyle, the informants suggested that loyalty programme in mobile devices could be a

perfect rplacement for traditional loyalty cards.

fiWhen businesses or shops want to implement a loyalty programme, club card or
discount voucher, they usually use paper or plastic cards. If you are a regular at 10
shops, you will end up with 1020 cards in youwallet. Some women have to have a

purse of cards, right? But if you are a man, you might just throw them away. So, we
thought: why does it have to be this way? Mobil&hones or BB$ and the Internet

have increasingly been playing an importantroleinr | i ves. We t hou
app can handle this! o, so this pradoject

Case No. 2AppCreator)

The interviewees also highlighted that this particular service innovation is their flagship
service and is expected poovide a sustainable revenue stream. They commented that
this mobile app creator platform will eventually replace their current siadeder

services.

ARBefore AppCreator, we were | ooking for

and allows us to h&@ a sustainable business. Instead of selling project after project,

114



[we wanted] a product that sells itself via an online market. As a result, AppCreator
emerged from the idea that we wanted to

Managern Case M. 2: AppCreator)

AppCreator was developed by the same company (Firm A) that developed the
SmartEdu project. The target customers of AppCreator are individuals and small shops
who want to have their very own mobile application. In addition, the firm atsades
a tailormade service targeting large organisations that want to add very specific features
to their mobile application. Nevertheless, the taif@de applications are built on the
same platform used by typical customers. Such a concept consydadites the costs

and time needed to develop a maok®rder mobile application.

In terms of innovativeness, AppCreator was the first to provide mobile app creator

services in Thailand. The service provides a distinctive functionality. e . , Nl oy
pr ogr amme management 0. Th e-edgegexrhmology irkoathei n c c
Il nnovation. The systemobs redempti on me

implementation of NFC technology is in the near future. An interesting technique that
combines webge element§ WebView i1 with native app elements was also adopted.
They called it a fAhybrid applicationo. T
more flexible since its design and features can be changed anytime without publishing a

new versiorof the app on a publication platform.

AA O6hybrid applicationd is an applicati
OWebViewd and a native application. Es:
flexibility and customisability of awebsiteahdh e r esponsi veness of
We saw some [similar products] use the technology [the hybrid application]. However,

the majority of similar products on the market are actually mobile site baliltieey

createl a mobile site and a mobile applicat that can only show the mobile site in
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the middl e. [ é] I't might have the fl exi
republ i shed [to the mobile application n

(Project Manager Case No. 2AppCreato)

There were seven key activities in the FFE of the project: opportunity
identification, idea generation, idea evaluation, idea screening, feasibility analysis,
concept development and project planning. As mentioned earlier, this neweservic
evolved from a previous project involving a loyalty card storage application. The team
decided to make fundamental changes that resulted in the emergence of AppCreator
because of comments from prospective customers that they received when they attended

events trying to promote the previous project.

AWhen we participated at 6Communi cAsi ab
customer comments saying that &é6This | oy:
this is the right feature but Iwanttooh® it wi th my shopds nam
transformed to becoming an application creator specialised in the loyalty programme

f e at BusinesstDevelopment Manage€Case No. 2AppCreatoy

The most interesting features of the FFE phase of thiscplatiproject were,

firstly, their extensive market research, as mentioned by one of the interviewees:

AWe also did things |ike marketing rese
i.e., females aged 185. They are carrying a card holder bag foirtlcards [e.g.,

|l oyalty cards or paper voucher] and the
users are businesses or merchants. They use the system to create a mobile application
or create a |l oyalty progr ammésizedibusinessbi | e

owners, e.g., coffee shops, restaurants or tailor shops whom our team members know
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i n person. We interviewed and Busnessd t h

Development ManagédrCase No. 2AppCreator)

Secondly, they developed a workalprototype which was used to pilot with small
businesses in order to gain important i nf
attitudes and requirements, the marketability of the new service, and an appropriate

pricing strategy.

Interviewee: Wealked to stationary shop owners, cloth shop owners, restaurant
owners, cake shop owners, car showroom owners and resort owners. We asked them
6do they want an app?6 They said they v
about what the acceptable pri@nge is and what kind of features that they want to

have on their app [€]60

InterviewerA Coul d you give me some examples o

and eventually applied to the product?0

Intervieween Th ey want ed t o b e pplicatiorecreated franeourl t h
system. They wanted the application to make money for them. For example, the cloth
shop suggested that the customer should be able to create purchase orders on the app.
We took that comment and came up with a requirement to th@ercommerce

plugin attached to the app created from our system. We also topped up that idea by
planning to allow the shops to create products on our system that will be published on
their mobile account. At the same time, the data will be synced tovibetory [data]

of their cashier [ p Manadei Oake No.2AppCreatgfs t e m]

The external sources exploited in the FFE phase of this project are summarised in

Table4.3. Quotes that are relevant to activities in the FFE are shown in Appendix C.
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Since the service concept of this project was quite new to the Thai market, the
informants seemed to be concerned with the uncertainty assosisitehe market more
than the technical side of the project. During the FFE, the team tried primarily to address
uncertainties about customers and to find the right marketing strategy. In terms of
customer uncertainty, the team tried to reduce this wsingriety of methods, such as
customer involvement, market research and piloting. For the latter, they consulted a

professor in marketing and studied similar products marketing in other countries.

AWe consulted a mar ket i nigyin@hatahdg Actually, f r o
he did not involve in the idea generation stage. We went to him for his advice after we
finished thinking. He gave us his opinions concerning the feasibility of this project
based on his experience. He also gave advice on Whaldsbe included in order to

meet customer needs. 0 ( BQaseiNo. 2ApsCreBta) el op

The informants also mentioned their concerns about whether the concept was
technologically viable. The team attempted to mitigate this uncertaynsyuolying the
technology that foreign products were using as well as encouraging the developers to

search for information and to thoroughly analyse the technical feasibility of the concept.

A We were concerned about] veltpmentobthidhh nol c
product. If the senior engineer who took responsibility for researching the issue
suggested that it was not possible to develop such a product, the project would have

been terminated. TrbjecsMavagesCaseNe. 2ApECieatoy r i s k .

Additional quotes regarding the uncertainties associated with the FFE of this

project can be found in Appendix D.
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When the interviews took place, the project was still in the initial stages of the
commercialisation phase. Any\altising campaign had yet to materialise. Therefore,
when being asked about project success, the informants commented that it was too soon
to talk about measuring success. However, they provided two reasons why they thought
that the results of the projectet their expectations. Firstly, the positive feedback that
they had received from prospective customers when they participated in technology
exhibitions to promote the new service. Secondly, in addition to the provision of an

application creation servia#rect to customers, they did come up with a business model

call ed o6reseller model 6.
AfFor the resell er model , we can assess
resell ers bought our product because th

the process of signing a contract with TELE Corp (one of top telecommunication
service providers in Thailand) to becom

think this project iisCase Ns QAppCesat®). 0 ( Pr o]

The main prinple of this business model is that the firm sells a bulk of credits (i.e., each
credit can be used to create one application) to an organisation that, for example, may
want to provide an application creation service to its existing customers as a bitindle w

its other services.

In sum, concerning the outcomes of the project, at the time of the interviews, the
service innovation hateceived a lot of positive feedback from prospective customers.
The firm had also sold several secnistommade projects wher organisational
customers had commissioned them to create a mobile application for them on the
AppCreator platform. In addition, as mentioned in the quote ablosdéeam were in the

process of signing a contract involving a large amount of credits. theless, the sales
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targets regarding individuals or small businesses who subscribe to the service and create
their very own mobile application by themselves have not yet been met. One of the
informants (the project manager) argued that, after they olfi¢ainch their marketing

campaigns, the figures should start to pick up.

MobileShopApp is a mobile shopping application that allows buyers and sellers
to meet. In only 3 quick steps, sellers can start selling their items. Whdaransgit to
sell a product, he/she starts with taking some photos of the product. The second step is to
apply some tags to help buyers find it when they search. The final step is to post the
product s phoe.g,sa slon descdptgon,ahie s and the preferred
payment methods. The whole process can take less than one minute. Buyers can casually
scroll through the virtually endless list of merchandise on their smartphone. When a buyer
find the product that he/she wants to buy, he/she carhalge a private conversation with
the seller through Mobil eShopAppdbés messac
which allows the buyer to make a more informed decision. However, the application does
not provide any tools that facilitate onlimadingi e.g., online payment systems, tracking
systems, etc. It only provides the private messaging system that allows sellers and buyers

to negotiate prices and discuss how and where the exchange will take place.

The MobileShopApp application is the fiia Thailand that provides this kind of
services. The application differs from its competitors because its focus is entirely on m
commerce. Most competitors focus primarily cecenmerce, although some of them

provide mcommerce as a supplementary setrvice

AFol | owi n g-toaonsanen (€2CNmadel, [MobileShopApp] works like
Al i babads Taobao do-w@ssverynmuchla mobegist typeuof t hi

c o mp a(Wege, 2013)
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The company (Firm B) is a stawrp company who has only one product, the
MobileShopApp application. The company was originally a team of seven people,
entered thigparticular service concept in a stag competition and were runreps. As
a consequence, the team had the opportunity to attend -day08eed accelerator
programme in Singapore organised by an intermediary firm. The aim of the programme
was to help strtup firms successfully develop their product concept by providing
training sessions and mentors to guide them. At the end of the programme, the
participating teams had to pitch their product concept and a workable prototype to a group
of investors. Inhe case of MobileShopApp, the product attracted considerable interest

from investors and, as a result, received an investment fund of more than 500,000 USD.

The main idea is to make the process of selling and buying goods online as hassle
free as possibl®One of the informants commented ¢t}
easier and cheaper to open an online shop on a website or a mobile app than to open a
physical shop at a prime shopping location in Bangkok. However, one of the problems of
e-commere is that adding new products to ancanmerce website (Amazon for example)
sometimes takes a lot of effort. Therefore, this app gives sellers the ability to list a new

item so that buyers can see it in less than one minute.

ANowadays, | pingbecokesmnoré andnmre mdinosipeam. If you have
one million, will you open a shop at Chatuchak weekend market? That money may not
be enough. Selling on the Interneti firs

Case No. 3: MobileShopApp)

The informants reported that their FFE phase involved idea generation, idea
evaluation, feasibility analysis and prototyping. They stressed the importance of having

a prototype (which could be as simple as a series of screenshots) as earlybées ipossi
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the FFE process and testing it with users. They suggested that this was a vital tool for

mitigating risks and uncertainty related to users.

AAt the very beginning, we just devel op
on our website where pelepcan register for updates. With this, we can prove that
there was a need for this kind of service, that we could build traction. After we knew
that this concept was ok, we then developed a prototype, which was used to test with
users again. uhéegr tRaisrktsy amaelr e gradually

(Marketing Director and G&oundefi Case No. 3: MobileShopApp

In addition to opening up to the users, the team also searched the Internet, studied
similar foreign products and consulted with mentorse Tatter were particularly
important to the development of the service concept. The mentors wstaxs who
had created successful products before, and thus had a lot of experience and expertise in

their respective fields.

ARA ment or a dshduld design the markat@ace streen with 3 pictures per

row not 4. | was choosing between 3 or 4 pictures per row. He strongly suggested that
| should do 3 columns. He told me that he did 3 columns and his transaction figures
went up. Since then | havever changed thethreeo | umn desi gn. 0 ( Sce

i Case No. 3: MobileShopApp

The external sources used in the FFE phase of this project are summaresad in

4.3. Relevant quotes are displayed in Appendix C.

The interviewees highlighted the need to attract as many people as possible to use
their mobile shopping platform, thus focusing on reducing the uncertainty related to the

maket. Users and mentors were heavily involved during the FFE process. More
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specifically, users were the main source of ideas for new features and were used to
identify potential problems, while mentors were consulted regarding marketing strategy

(e.g., pronotional channels and methods, and ways to attract more users).

AThe most i mportant concern was whether
solve really exists. Even though we asked the useérgut of 10 users said yes, | was

still worried that tle product may only serve [the needs of] a small group of people
which may not be enough to build a bus
conducted a survey and uploaded a series of screenshots to a mock website saying a
new mobile application was abioto launch. We asked those who were interested in

the product t o rFeudes CasaNo.®B: MoltldStopApp d Co

AThe main concern was that the service
worried that the number of people who registery not reach the target. This was the

most important factor affecting the attractiveness of our application. Attractive to
investors and others. Also, if we publish the app to the app stores and nobody
downl oads, it woul d be tahef amel nutroer.s 6 églu i W
guided wus on promoti onal channel s, ways

Director and Cd~ounderi Case No. 3: MobileShopApp

With regard to the technical side of the project, the technologies incorporated in
the appliat i on were not very new since most

taking pictures, sending messages, etc.) have long been incorporated in other products.

Al Technol ogically,] OQur product was not
someof the functionalities had been proved by others already. The uniqueness of
MobileShopAppwas essentially its ability to bring sellers and buyers together. The

other functions were similar to others [similar applications]; and thus had been proved

123



bytheda her s . For example, taking photos by

(Senior Designeir Case No. 3: MobileShopApp)

Technical concerns raised in the FFE phase were therefore mainly related to resources
and timeline. Interestingly, instead of s&ftthe priority of each task themselves, they

reached out to suggestions from users.

AThere was also uncertainty regarding r
not possible to implement without prerequisite features. For example, based on the
uses who told us that they wanted a credit card payment system we wanted to
implement a payment system. However, after some research, we found that it was a
requirement that merchants had to provide us with some kind of identification. Trust
and security is®s were the main concern. Consequently, we concluded that this
feature was not viable since too many
assume that there were 5 prerequisite functions. In this case, we asked tlie users
Owhich of tke fiimperitantiPé We then prior

(CTO and CeFounderi Case No. 3: MobileShopApp)

Nevertheless, a lack of attention to the technological aspects of the project could be the
cause of a performance problem (i.e., delay due to hagfic) that occurred soon after

the service was launched.

Quotes that are relevant to both market and technical uncertainty during the FFE

phase of this case can be found in Appendix D.

With respect to the FFE, the participants were vensfsadi with its outcomes
because the service concept that they had developed attracted investment funding. The

funding allowed them to found the firm and further develop the innovation. To clarify, as

124



mentioned earlier, this team of seven people submitieid initial product concept to a
startup competition in Thailand and the team were ruiups. Consequently, they
participated ina boot camp in Singapore organised by an intermediary firm. At the end
of the boot camp, they pitched their idea and athen investment fund of more than

500,000 USD from two venture capital firms.

AWe think the project is a suuapeéssrmintg
Like most starups, we started with no money. If you have an idea but no money, you
will not have a product. Our early success as agpaid due to the fact that we had

the idea, we had the product, and we were able to raise an investment fund. This money
allowed us to run our company and to learn more about our product for a couple of

years Marketing Director and G&oundeli Case No. 3: MobileShopApp)

In terms of overall project success, the informants highlighted the importance of
attracting as many users as possible to use the application. Therefore, downloads were
used as the key germance indicator in the initial stages of commercialisation. One of
the interviewees also commented that an ideal measure would be the conversion rate (i.e.,
number of paying customers / number of visitors) which might be collected in later major
updatesof the application. At the time of the interviews, there were more than 70,000
downloads and 800 new items were being listed by the sellers every day. According to
the productods website, the firm cl ai med
products on the application. However, in terms of financial success, at the time of the
interviews, the team were still trying to find an appropriate business model. They had yet
to generate any revenue from the application. However, the informants argugntitha
main priority was to attract as many sellers and buyers as possible, and further suggested

that, when they have sizeable traction, a way to make money will appear.
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This project involves a web application that allows pedplcreate their own-e
commerce website without having any computer programming knowledge. The website
provides website creation tools with drag and drop features, shopping cart, online
payment, and shop administration systems. Even though the coneegibsife creator
was not new, some of the functionalities provided by the website were highly advanced
and new to the Thai market at the time that the project began in 2009. Some examples are

its high levels of customisability and its mixable website tetepla

Founded in 2009, Firm C is a small staptfirm focusing on providing webased
online services. OnlineShopCreator was tF
to develop. At the time when the team started this project, there were orthjgtplayers
in the market and they though-tatetd Alefirmt he i
wanted to be the third player. In addition, this service was a platform for the development
of other services that they planned to implement later (gaisite design services and
an online marketplace like Amazon.com). At the moment, the firm has a total of 8 online
service products, for instance, an online marketplace website, a photo storage and sharing
site, a blog site, etc. Thesew serviceswereedv el oped around the f

I i.e.,OnlineShopCreatdr as valuable supplements.

The FFE phase of the OnlineShopCreator project involved three main activities:
opportunity identification, idea generation and concept developifieat-FE phase was

very short and the team did not pay much attention to evaluating their ideas.

AActually, we did not spend much time [ ¢

we | ust roughly wvisualised the pewasiuct
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very short. We started developing some of the parts and then went back to discuss how

we can i mpr o VCEOItCas N@ 4: OndineShopCreator)

During the FFE phase, the team searched the Internet in order to study their direct
competitorsand similar products in foreign markets. This helped the team to generate

ideas for the new service.

Al n t keed phasepindid not come up with many features myself. Many ideas
actually came from similar foreign products. They were way more advanbed n  u s . «

(Managing Directoi Case No. 4: OnlineShopCreator

However, the decision about which ideas are important seemed to be based solely on past
experience because the CEO of the firm used to rurcamenerce website before. This
leaded to the neglance of an important source of idéase., the customers. The CEO

explained why he did not involve the customers:

Al't [this type of services] was not som
by studying the competitors. | did not think that custmweould be able to provide
more advanced requirements. We had to
customers usuallypbecome attached to the concepts of the old systems [their

competitor so i€3ssNoedrnBnlineShopCréao)d

The externbknowledge sources used in the FFE of this project are summarised

in Table4.3. Relevant quotes can also be found in Appendix C.

With regard to market uncertainty, they attended training sessions provided by a
government agency in order to improve their knowledge about théerbnical side of
theproject. However, this was the only thing that had been done to address the issue. One

of the interviewees commented that:
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AnWe were not concerned about traction.
good and people will like it. If things were red we expected, we would just have to
find another way to make it work. We were not really worried during the idea

generati on phasei @selNM4d: rOaligeSmopCreBtorr ect or

The devel opment teamds overconfdrdethcreeadd
seemed to backfire when the service innovation was first introduced because it struggled

to make money.

AOne of the problems [that might happen
the user base might struggle because we were new toatet. We countered the

problem by not charging for the basic p

To reduce technical uncertainty, COl
competitords servers were overloaded and

up with several prevente&vmeasures, as reported by one of the interviewees:

AfBecause we saw how the competitords s
measures at the very beginning of the development process. The main problem of this
particular competitor was that their sesvarent down quite often and for a long period

of time which put off thecustomers. The cause [of the problem] was that they only
hadone set of servers to serve sever al k
stores]. So, the failures were unavoidakle therefore split up our system into many

subsystems [ é&] t o QROitGage#No. é: Online8hopCregtdr s . 0 (

More quotes that are relevant to uncertainty reduction within the FFE of this

project are provided in Appendix D.
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With regard to the outcomes of the project, the informants mentioned four main
success measures: traction, market share, transaction volume through the system, and
profitability. At the time of the interviews, there were more than 100,000 shops in the
system. Interms of market share, the firm is now number 3 in the market. Thirdly,
transactions through the system were worth more than 8 million GBP in 2012. However,
the firm only started making a profit from the new service just a few months before the
interviews.The informants commented that the system was only able to generate around

400- 600 GBP in the first month after it launched.

The informants also commented on the unusually long;yeer development
process, which cost them both time and money. ThisaMasge deviation from their

initial two-month plan. The CEO commented on what caused the delay:

i E a c ksystem dctually took B5 months. This was because we were not satisfied

with the outcomes. Both the Ul and the development teams would not allow an
unfinished product to be seen by customers. So, from the beginning to the launch, we
hadtoredoitagainandagaind t i mes [until everybody w:

(CEOT Case No. 4: OnlineShopCregtor

It seemed to us that one of the reasomsrokthe huge delay could be the short FFE phase

and the lack of openness to external sources of ideas and knowledge.

To conclude, although the figures of traction, market share and transaction volume
may look satisfactory, theame cannot be said forettprofitability figures and the
unusually long development time of the new service. We argue that if the team were to
spend more time in the FFE phase and had opened it up, and to pay more attention to
reducing uncertainty related to the customers and ehagituations, these negative

outcomes could be mitigated.
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PriceCompare is a price comparison website that compares the prices of
merchandises being sold on That@mmerce websites. The website is the number one
price comparison welis in Thailand. At the time when this project started, there were
no other price comparison websites and online shopping in Thailand was still in its
infancy. Due to its firstmover advantage, the website now has the largest variety of
merchandise as welk the largest user base. The company who developed PriceCompare
(Firm D) is a small stastip firm. The project was started in late 2009 by a team of three
software engineer s. The firmods cor e bu
merchandise sellingrmothe Internet. Therefore, it focuses primarily on improving the
quality of its service and expanding its market. In 2013, the firm expanded their market

from Thailand to Indonesia.

In terms of technology, the informant commented that his main goal weseto
technology to reduce human intervention as much as possible. The method was to use an
engine crawler or Aspidero to crawl and
The team also developed an algorithm to analyse text on those websites, anandietec
gather key information, such as product name, product description, price, etc. However,
the process is not entirely automatic. Humans are still needed for the validation of the

collected information.

The main objective of the PriceCompare websit®e igttract as much traction as
possible and to help@mmerce websites sell more. The business model of the website
is that merchants have to pay in order to list their products on the website. In return, the
merchants obtain traffic through the PriceCamgpwebsite. This model was inspired by
Google AdWords i.e., a website owner has to outbid his/her competitors in order to

have his/ her website |isted at the top of
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The FFE phase of the project included four main vdiEs: opportunity
identification, idea generation, idea evaluation and project planning. The FFE team
searched for ideas and knowledge from two sources, namely similar products and the

Internet. The informant mentioned the main external source thatsedsluring the idea

generation:
AWe studied [similar] websites operatin
provide? What features does it have? [ &

websites and chose the parts that we thought maywaork h T h a iSystere op | e

Architect and CeFoundeli Case No. 5PriceComparge

The informant also suggested that dueatiack of skills regarding the Ul design of
websites in the development team, they had to commission an external expert in website

desgn to cedevelop the Ul of the website with them.

AWe knew that we were unskilful i n some
We hired a website designer to design the user interface. However, we controlled the
mai n concept Sgsbnd Ardhitec tand rCésunderi Case No. 5:

PriceCompare

The external sources used in the FFE of the project are summed aipléa.3.

Relevant quotes can be found in Appendix C.

The front-end process of this project is informal and unstructured because the
three cefounders of the company only developed this project when they were free from
their full-time jobs. Therefore, they did not pay much attention to uncertainty reduction

during such an early phase, as the informant commented:
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AnAt that time [1.e., the -tilhé&ddthis prgesteWe, we
just wanted to break even and the websit
We were not really worried abbanything. If it did not work and we had to shut it

down, it (Systers Ardhitect and GBounderi Case No. 5PriceCompare

The FFE team were only concerned about the uncertainty associated with
competition and business model. For the formertghe did a SWOT analysis in order
to understand the competition. Also, they did some research on the Internet in order to try

to reduce the business model uncertainty during the-é&noat

ifWe were concerned about h ow mbodel wasatkk € mc
generate revenue from advertisiSyssemso w

Architect and CeFounderi Case No. 5PriceComparge

However, the initial business model did not work very well. So, they kept searching for
the right business modekinally, in 2012, they found the best fiti.e., the current

business model of receiving payment from the merchants.

Quotes that are relevant to uncertainties considered during the FFE of this project

can be found in Appendix D.

After the project was launched, the informant reported that they faced both

technical and market problems:

AThere were a | ot of problems [after tF
C0ome. However, the reality was vuvbemy f ew
kept coming actually. Sometimes, we added new features and no one even used those

features; or we could not make as much money as we thought we should have, so we
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added more features which slowed down the website. We had to keep fixing the

problemso (System Architect and CBoundeli Case No. 5PriceCompare

Due to the technical problems and lack of traffic coming through the site, the team
decided to rebrand and redesign the whole website with respect to the experience of
running the website in éhfirst year and feedback from the users. The website was
relaunched in 2010 and this time the performance of the project was impiidwed.
informant mentioned about two key performance measuresique IP address and
profitability. For the former, at thigme of the interview, the website was visited by more
than 100,000 unique IP addresses every day. Nevertheless, in terms of profitability, the
website has been online in 2009 and relaunched in 2010 but it just started making profit

in early 2013 after #business model was changed.

OnlineStockTrade is a mobile application for Android devices that supplies stock
market information and allows users to trade stock anywhere, anytime on their mobile.
Firm E who developed OnlineStotkade is a subsidiary of the Stock Exchange of
Thail and. The companyds core business i
system and providing channels for investors to complete stock trade transactions and
obtain stock details and information. Then developed this project with the aim of
providing a new channel for investors who use Android devices to access stock
information and trade in the stock exchange market of Thailand. This was because of the
increasing market share of Android deviceshia Thai smartphone market. Prior to this
project, the firm has already been providing online stock trading services through various

channels, e.g., the Internet, PDAs, Symbian phones, iPhones and iPads, etc.

In terms of competition, at the time that fiven started the project, there were

only two players in the Thai market that provided this kind of services for Android users.
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The firm was a bigger player in terms of market share but was new to Android market.
While the service concept was identicale., online stock trading, the difference between

the two of them lies within the technologies that they adopted. Unlike the competitor who
developed a native Android application, the particular technique that the
OnlineStockTrade tebmembHegdgtied i 8 appbedT
two main parts of the application: a website and a native mobile app. However, the latter
is essentially a small web browser that shows only one wébtsieeformer. The former,

which is obviously the more impant part, displays the information and interacts with

users and the companyds core stock tradi.

Regarding the business model, since the application is free to download and use
for stock traders (i.e., the enders), revenue is generated fromoKerage firms with
which those traders have an account (i . e

a fee for every transaction that was made through their application.

The FFE phase of this project consisted of idea generatiea,edaluation and
concept development. The team studied similar products from other countries and their
competitords product to help them make d
unearth any potential i ssues,ontphee iltnotredrsn e
were also taken into account. In addition, since the development team lack the skills and
experience required to develop an Android application, the members were sent to attend
training courses outside of the firm. Experts (i.e.,niile with some experience of the

technology that was used in this project) were also consulted.

AnWe sent our people to training focused
related to 6web embedded in appd.ionThere

from the Internet finding out about components that can be used to help us code
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easier, faster and tidier. Moreover, we asked experts outside of the firm for their
opinions and advi ce, actually, from my

Manageri Case No. 60nlineStockTrade

However, the team did not involve customers (i.e., brokerage firms) early in the
innovation process. Rather, customers were invited to participate later in the testing phase.

The senior marketing executive provided teasons:

il f weweeto askfor their [the customers] comments in the early stages, the
development process would have been more difficult. Because it would be chaotic if
someone were to direct us Oyou should p
|l i ke this or thatdé or Ol want this <col
bel ongs to our company, [é] we shoul d he
should be so that the final product will have the scent of our company or have our

signature on it. o (i¥ase No6OnliStockTeads ng Ex e

The external sources used in the FFE of the new service are summaifiabtein

4.3. Additional relevant quotes can be found in Appendix C.

Regarding market uncertainty, the informants identified concerns about user
satisfaction and revenues. Since the FFE team anticipated that the revenue generated by
the new channel might be considerably lower than their other channels, they did not seem
to care much about providing a good user experience. Initially, they were considering two
development options, namely to develop the service innovation as a nativeidAnd
application which is more costly or to e
which is considerably cheaper and less tooasuming. The team ultimately decided to
go with the cheaper option as they were much more worried about cost than gravidin

good quality service.
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ARThe most I mportant concern was the <co
application [because Android devices vary in terms of screen size]. From what | knew,
there were five different screen ratios. If we were to developative Android
application and wanted it to look great on all devices, we would have five different
versions of the app. This was t Seniomai n

Marketing Executivé Case No. 60nlineStockTrade

On the contrary hte team were much more worried about their lack of knowledge

and experience of the technology being employed, as the project manager commented:

AThe first concern was the | ack of know
Oweb embeddedlydidnotknmow Wwhat thé/eesults evauld ba success

or a failure. Al we could do was |l earr
study and under stand t he (Ptopd Managéir Casy a s

No. 6:OnlineStockTrade)

The team mmbers were sent to several training sessions. Experts and the Internet
were consulted about any potential technical issues. Quotes that are relevantdndront

uncertainty can be found in Appendix D.

Two measures of success were mentidnethe informants, namely the volume
of transactions going through the system and development costs. They commented that,
while the low development time and costs were satisfactory, the more important success

measuré trade volumé did not meet their exgetations.

AThe performance of this project was oKk
If we compare with the iOS versions, in terms of trade volume, there was some

growth é from 1% of the i OS06s tradts vol
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However, since the development costs were quite low when compared to development
costs of t he (Sen®@S Marketimgs Execuntisei Case No. 6:

OnlineStockTrade

In addition, according to the Google Play Store (accessed 'bdatfuary 2014) here

have been more than 100,000 downloads. Although this number was high, the application
has received quite a |l ow rating (2.7 st
dissatisfaction regarding the quality of the service that they received. Sothe o
comments from the Google Play Store wer e,
my (fine GPS) location? £ The program took too |l ong to
i mprove much more. The interfacematchardt aj

outdo 1 OS version. 0)

However, since then, the number of Android users in Thailand has significantly
increased. The firm is now considering redeveloping the application entirely as a native
Android application, which theoretically should providbeiter response time and user
experience. The new application may, consequently, achieve a higher level of user
satisfaction as well as an increased market share. In our opinion, the FFE team may be
overconfident in their knowledge of the market whichdketo inaccurate forecasts of the
smartphone market. If they had paid more attention to the marketing side of the project,
they might have decided to go with the more expensive option, thus avoiding having to
redo the whole thing. Considering the facttttiee firm is thinking about redeveloping

the application, the project could be seen as a failure.
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The cases were categorised into two groups (i.e., open FFE and closbd FFE
based on the patterns found framanalysis of thendividual cases. In terms tiekey
dimensions of openness competenceje focused on sharing characteristics and
similarities of the more open cas€antrasting evidence found in tieosedgroup was
also includedto strengthen the internal validity dfid findings. For the relationships
proposedin the initial conceptual frameworkFigure 2.3), we developedseveral
complementary word tables containing the data from the individual cases with regard to
openness, uncertainties within the FFE andall/project success. The contents in these
tableswere analysed in ordéw probe whether cas in the different gups share similar

patterns.

Throughout all cases, the informants mentioned various activitieswitiat
employed to promotepennessluringthe FFE phaselhose activitiecan be grouped
into four categories: exteal searchs inter-firm partnerships, prior related knowledge,

and use of IT.

In all cases, searching for knowledge and ideas from external sawasesed to
someextent. The innovation sources that were used are reporfabie4.3. The more
open cases sourced ideas and knowledge more widely than their closed counterparts. The
former alsoengagedmore actively in external knowledge searching activities, as the

project manager dmartEduwlescibed:

4 For the defhitions of the two categoriési o pen FFEO a ni¢lealecrdfen to Bedti@R.E E O
Chapter3
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AWherever there were events or conferen
education, we would definitely participate. We wanted to listen to the senior officers

[in the Ministry of Education] for their vision about the direction of Thdueation.

They often mentioned about what [kind of services] they want to sé®eimhali
education system, which no omasproviding. In addition, in this kind of event, we

also met other firms whavere developing educational applications as well as
govanment agencies, such as SIPA [Software InguBftomotion Agency]. This
allowed us to know what kind of applicatiert h a t ot her sProjeetr e d

Manageii CaseNo. 1: SmartEdy

On the other handh the closed cases, the FFE tesdended to benoreinwardlooking.
The senior marketing executive in Case 6 explained why they did not involve customers

in the frontend phase of the project:

il f weweeto askfor their [the customers] comments in the early stages, the
development process would have bemre difficult. Because it would be chaotic if
someone were to direct us Oyou should p
|l i ke this or thaté or ol want this <col
bel ongs to our c dhauptleecontraffio® fhe design @ hsability d
should be so that the final product will have the scent of our company or have our

s i gnat u(Beniorarketing Executivei CaseNo. 6: OnlineStockTradge

Furthermore, the interviewer also found tfians whose top managemeate open
minded and outwardooking are likely to encourage tiFEt eam t o fAge't o]

buil di ngo r at heormftohratrasziggesanyby aninfotmaneé i r ¢

AActuall vy, i ni tially mdheitconfdrt zames Howévera m p
our visionary CEO told us that he adheres to the principle that you have to get out of

the building in order to ask others for
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to find the Marketng Directorgad Cod-aumderd CaéeNo. 3:

MobileShopApp

Activities/Structural Open FFE Closed FFE
Factors Casel | Case2 | Case3 | Case4 | Case5 | Caseb

External search

Events and seminars 0 0

Academics 0 0

Similar and/ or . . o o o .
products © © © © © ©
The internet 0 0 0 o] o] 0
Customers 0

End-users 0 0 0 0
Government agencies 0

Inter-firm partnerships

Pilot organisations o} o}

Government agencies 0

Intermediaries 0

Consultants o

Suppliers o}

Customer involvement 0 0 0

The presence of a

workable_prototy!oe for 5 5 5

early testing or piloting

Prior related knowledge

Team with knowledge about . o .
the market © © ©
Team with knowledge about . . o o o

the technology © © © © ©

Use of IT

Knowledge management 5 5

and sharing systems

Collaborative work systems 0 0 o] o]
Project management N . o o .
systems © © © © ©
6006 represents that innovati on s eftmosccelymnwasr t ner ,

involved during the FFE phase.
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The closed cases involvéewer or no external partners in the FFE phase when
compared with the open cas@sakle4.3). In the open casethe respondents reported
that they had put in a lot of effort to ensure smooth communication and collaboration with
their partners by, for instance, having a dedicated contact person, constantly updating the
partners on the pr djoedtebdasr np rt chogeastpsgeojechaenr d 6

manager of Cas2 suggests:

AWe assigned one marketing staff to sup|
This one persoii his job was to closely take care of the partners whdes@loped
their (moble) application with us. What are theigets? Does our system capabilities

mat c h t h eFroject Nheagal £&seNo.@: AppCreatoy

In addition, he informants reported that when all parties heweutual interesn
achieving the project goals amthderstandheir roles andthe rolesof others, they are
likely to contribute more and try to interrelate their actions witters This is important
for strengthening working relationships not only with external partners but also within

the team:

i T h enefitbo&d us joining the boot camp in Singapore was that all parties
[intermediaries, investors and mentors] thought that this project was their work as well.
Since they thought that our project was theork, they were willing to helpno

hol di n gSeroalesigned CaseNo. 3: MobileAppShop

Aln this project,theatmdstimpatanosonmmenmbnanteestsp | a ¢
Theywereready to work hard so that the whole projemtild gosmoothly. This may
be due to our working relationshjpghichare familylike. We always help each other.

| never assign work to my staff without explaining the rationale behind it. This is
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because if they know what the work is for and how it affects the others, they will

perform t hei randged €aseNo.2: AgpCreajoe ct M

However, in one of the closed cases (Qdse4: OnlineShopCreator), one of the
interviewes commented that, during the FFE of the project, roles and responsibilities of

some of the team members overlapped.

AEach of t he wasrespansible domrbudtiplestasks which sometimes
overlapped. Somsimilar tasks were taken care of by two people with overlapping

responsi bi |l it (Managing DirsctokGseNoo2f OniineShapCreatdr

In all cases, thnformants suggested that, by having past experience and prior
related knowledge, thegould acquire new knowledge more easily and in a less-time

consuming way, as pointed out by the senior designer of MobileShopApp:

AActuall vy, my  baa agkaghic degigner. | was & fumitire designer
before. [é] Since | have an undergrad d
foundation knowledge of design. I just had to do some additional study in the Internet

on the basic rules of [mobile] appdic i on or we lrgor Desiggned €Easei gn . 0

No. 3: MobileShopApp)

One of the informants stressed the importance of past experience when acquiring new
knowledge. While past experience enables learning at a sophisticated level, only basic

knowledge cold be obtained in the situation when past experience is lacking:

n We had a problem with t he [ had mevel e ] e
implemented before. Basically, we can develop it. We can make it work. However, we
did not know how to make it work wddecause weid not haveany backgroundh it

bef or e. 0anégPirGCageNocot OniMeStockTrade)
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In a similar way, limitegbrior related knowledge hinders smooth communication

among the parties involved in the-creation process:

ASi nce essumvere moim thenlT business, they sometimes did not know what
they really wanted. So, our marketing team had to interpret their requirements, their
problems. Occasionally, this led to confusion orimissg t he mai n poi

Manageii Case 2AppCreatoy

Interestingly, in two of the closed cases (Cases 4 and 5), the participants
articulated that the presence of members with related knowledge reduces the need for

external knowledge:

il did not ask for i deas o sed toadvgop-Er om
commerce websites arfthve also beeninvolved in almost every stage die e
commerce process [ é] T hhénk I&krfowwha&t a [ecbmmerce] website wants.

[ é] I and anot her hasrelated Umevledge aboutcgmmarece] al s
understood the wuserdés perspective to s

from t he o il €CaseNa 4 OnlineXh@pErGatdr

In all cases, generic ITools were used to facilitate external seaesh

communication, and collaborativeorking (Table4.4). For knowledge management, IT

systems such as Wikis, content management systems, and Facebook group pages were

used to store and share ideas and knowledge gathered from outside of thedisrautlo
as email, VoIP and instant messaging software facilitated communication among the team

members. In addition, a variety of software, ranging from sophisticated project

n

C

0]

management software to shared spreadsheets, was used to manage and facilitate

coordination among different functions in the firm:
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fiWhen we started the company, we only knew how to develop products, so we tried
to set up an initiation encouraging the staff to search for interesting topics and share
them in weekl y méeestheidegssonaweleboard/ffeostad baalty]r

[ ] We did that for a few months and t
required attention. We kind of forgot a

i CaseNo. 4: OnlineShopCreatdr

However for external partners, the mdstquentlyused communication channels
were faceto-face meetings, telephone and emails. Unsurprisingly, the informants

consistentlyhighlightedthe importance of physical presence:

Al When testing theherobhoeyperewet hhadet e
face at all times. Must read what they [the users] anticipate when pressing a button.

When they say something |likes 6it is ok
up. If it is really ok, they will not sa They wi I | j ust ~cesigneri nue.

CaseNo. 3: MobileShopApp

Table 4.3 summarises the external sources and partnerships, activities and
structural factors associatedth opennessluring the FFE that werementioned by the
interviewees. The data shown in the table are consistent with the preliminary
classification of thdipol ar 0 cases into ffiopeno FFE al
screening interviews. Comparing and contrasting these two categories helped the

researcheto identify interesting patterns in the data presented in the following sections.
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Knowledge Management and Sharing
Systems

Collaborative Work Systems

Project Management Systems

fiWhen | wanted to have

AWe used a share doogem

Case 1 Calendar. It allowed me to just send the others an | Spreadsheets). We share the broad timeline to
(Open) invitation asking for their participation. If they click | all members, so all can see it. However, the
0yesd6, then it i s a c on]|engineertimeline(the more detailed one)was
if | am the one being invited, it will notify me like shared only among the
10 minutes before the meeting. This helped me a
lot. o AAfter a nteearketingteami It h
usually listed the requirements in a Google
iSince the company has share document. The one that is similar to
about using Gmail in place, we use G-Talk to Excel. It contained the estimated man-day of
communicate. Therefore, we can use the log and each feature in terms
history features. We can keep record of our
di scussion, contact num
Case 2 i Project management supported by IT (Google
Spreadsheets). IT was used in sharing the
(Open) requirements, project planning and tracking

project status i if someone change the status of
a task in the shared document the other will be
able to see.

ifGoogl e Doc was wused b
record and share the project timeline, feature
lists, bug tests and reports. We used the
spreadsheet in Google Docs. It was convenient
since everyone can edit the worksheet in real-
time.0
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Case 3 AFor knowledge sharin(fFac e broup,knessengers and Skype were A[ Dur i n g-ent phase fWeased [Google]
(Open) articles in our Facebook group and blogs. We | used for communication among the team calendar to schedule m
also had a shared folder dedicated to e-books. | me mber s . 0o used a [Google] spreadsheet to create a task list
In cases of idea sharing, when somebody and priorities. Trello was used in the production
came up with an idea, the idea would be phase for assigning tasks to the team members.
stored in Trello [a web-based collaborative For strategic tasks, we mainly used
project management application]. Then, spreadsheets and documents. 0
people who should be involved were assigned
to work on that idea. (
Case 4 i We r e dnterestimgddeas on a web - iWe usedetnineuse R
(Closed) board [hosted | ocally] [htttp://www.redmine.org] for a period of time.
few months and then quit because we had But we stopped using it because it is too
other things that required attention. We kind of complicated. [é] Too m
forgot and we did not see the significance of specified. [é] Finally
it. o
AiWe have our own Wi Kki
interesting knowledge related to the project
shared their discovery
Case 5 i fiWe met on a weekly basis via Skype. We i
discussed the project and kept track of the
(Closed) progress. [ é] We esaehgeraandu
recorded minutes of meetings which were shared
by email.0
Case 6 i Al nstead of forwardinigh |[AThe requirements were
causes confusion, centralising the task status, Every team member sees the requirements and
(Closed) issues and contents of each team members into is able to track the progress of each task. | used

this system [ SharePoint

it to support project management, i.e. status
tracking. €é We carsindhkes
system and track the status of each task.o
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The crosscase analysis suggests that one of the main objectives of opening up the
front-end is to reduce undainty. As suggested in prior studiesvo main types of
uncertainty related to the FFE can be identified from the case data, namely, market and

technical uncertainties. For the former, the participants reported their concerns about risks

anduncertainte r el ated to competitors, customer
traction.
A T her erisksvabousvhatthe customersyhos hop i n the mer cha

would think about the features. Will they like it? Will they have any bad feelings, if
we come up wi a feature that the merchantshp use the website createrdahosting
services provided by the firnlike, but the customers hate. We had to balande the

needs. i0CagebEANlineShopCreatdr

Regarding technical uncertaintize informants mentioneskeveral issues, such as,

compatibility, maintenance, development timeline, and technology adoption

i Wh amew technology comdse the market, we have to trad# either being a first
mover or playing it safe. If we are fast to react the technology never reaches the
mai nstream, we may r i sk \Bassdss @vgloprhentt h t

Manageii CaseNo. 2: AppCreatoy

The data suggest that, in the open cases, a more external approach was adopted in
order to reduce both marketdtechnical uncertainties. On the other hand, the infasman
from the closed cases were moncerned much about uncertainty during the feord
processandthusputless effortinto copingwith uncertainty {able4.6). With regard to
uncertainty related tthe market and customers, the open cases stressed the importance

of conducting market research amavingcustomer involvemerduringthe FFE:
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AMost i mportantly, we must uadtlteeustsnieesn d t
we conducted market research by asking taggaips business customers, and end
users. Thishegdus t o know the needs ofalsehalgd t yp
reduce uncertainties related to customers, in the case of sellipgptheet to business

cust omer s iBuosingsal@evelopmanManageidCaseNo. 2: AppCreatoy

AWhenever the mentors suggested new ide
the users [a group of 5 to 10 useis]seewhether they should be ilgled in the

product o CasaNo.3: BobileEhopdpp

For technical uncertaip reduction, searching in thenternet and studying
competitors were used during the FFE phase. Moreover, uncertainty can also be reduced
by colleborating with externapartnerssuch as suppliers, pilot organisations, and

intermediaries:

AThat [consulting with mentor s] i's very
they |l earned when they were working on
when | was decidig whether to go with 3 or 4 rows of pictures in the feed page, they
told us with confidence that we must have only 3 rows. They told us that when they
used 3 rows their transactewe nt up si gni feasignainQaselyo.30 ( Se

MobileShopApp

In sum, vinile the open cases reached out to the outside world in order to improve
their ability to reduce market and technical uncertainties during the FFE phase, their
closed counterparts did not perceive the need to open up and did not focus on early

uncetainty reduction.
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Project Success/Failure

Survey
Rating**

Casel
(Open)

(+) Positive feedback from prospective customers: A When we were tryi ng theteagher$ afthe pibotischoad
that we contacted seem to be happy and very co-operative. Initially, we wanted to pilot in only 2 subject areas. It turned out that more
teachers than we expected were interested and wanted to try as well. Consequently, wepi | ot ed i n 4 subject

6.5

Case 2
(Open)

(+) Positive feedback from prospective customers: A Si nce we | aunched, wékexhbion®lnpvaryt i ci

exhibition, we had received a lot of interests from prospective customers. Some contactedusandarenow i n the nego

(+) Custom-made Sales: Several mobile application development projects have been sold to organisational customers. The
applications were built with the AppCreator system which significantly reduced development time and costs.

(+) Reseller model: The firm was in the process of signing a contract with a large communication firm to sell a bulk of credits for
using the application creator service.

5.33

Case 3
(Open)

(+) Traction: More than 70,000 downloads (25-30% are active users) and 800 new items are listed by merchants every day.

(+) The ability to attract investment funds: The firm received funding of more than 500,000 USD from two venture capital firms to
support the development of the service innovation.

(-) Profitability: The application has yet to make money because the firm has yet to find an appropriate business model.

5.83

Case 4
(Closed)

(+) Traction:Mor e than 100, 000 shops in the firmds system.

(+) Market share:il n t er ms of c ust oberthree mthe marketvCarremtly, the biguhree are market.com, shop.com

and us. |In the past, who was the number three was not very ¢

(+) Transaction value: Transactions running on the site are worth more than 8 million GBP in 2012.

(-) Profitability:Aa The i ncome target that we thought we would achieve
we got only 20,000 7 30,000 Baht (~ 4007 600 GBP) inthatmonthd (i . e. , t hey 3gpuoktin Mar¢th2013).ed mak

(-) Development time: almost 2 years.

V]

4.83
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Case 5 (+) Traction: More than 100,000 unique IP addresses per day.

(Closed) (+) Market share: Number one price comparison website in Thailand.

(-) Profitability: The website has been online since 2010 but it only started making profit in 2013. 2.17

(-) Failure of the initial launch: When the website was first launched in 2009, it suffered from many technical problems and was not
able to build traction. The website was therefore relaunched in 2010 with a new design based on what the team had learned from the
first website.

Case 6 (+) Traction*: More than 100,000 downloads

(Closed) (()Negati ve us et aerade eatind &f 2. ¢ stars from 860 users. Some of the comments from the Google Play Store were,

f or examp lisaipdatéivit §o krtoa my (fine GPS) location? :(--The program took too | ong tdgyg3
i mprove much mor e. The interface isnét appealing, l ooks kind

(-) The plan to revamp the application: The firm is now considering redeveloping the application entirely as a native Android
application which theoretically should improve the performance and user experience.

* The information was gathered from the Google Play Store (access on 19th January 2014).

** The informantsd perceptions of the projectbds success ef, moalandmax=g/pnesti onnaire
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When asked abouproject sucess, the informants reported various success
measures theyad used, such as customer feedback, sales, profitability, number of
downloads, transaction volume, website stats,Tetble 4.5 displaysa summary of the
outcomef the service innovatioprojectsand theollow-up survey gesults (Appendix
A). Table 4.6 shows links between openness, early uncertainty reduction and service
innovaton success. The information in both tables suggests that, unlike the closed cases,
the open cases put a considerable amount of effort into reducing uncertainty early in the
process and, as a result, tis®emed tdhe moresuccessfulNote that he successatings
in Table4.6 are based othe synthesi®f the interview data and the survey results in

Table4.5.

Early reduction of market uncertainty is likely to result in a more robust service
concept. For example, in Cadio. 3, the team had an opportunity to attend a-da9
seed accelerator programme organised by an intermediary firm. At the end of the
programme, the team pitched their product to a group of investors. Finally, they got an
investment fund of more than 500,000 USIhe frontend process of this project was

described by the marketing director andfeonder:

ARAt the begi nni ng,wejwstdesignad dcregnshidts ahd puttherh h i
on a website for people who were interested in using our service to regtatelet

us know that the concept was needed and traction can be built. We then brought the
concept forward and developed a protot
uncertainties were gr aWarleting Rirectoeahd Goe d i |

Founderi CaseNo. 3: MobileShopApp
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Openness Activities

Related Uncertainty

Success

Rating*
Case 1l They actively participated in seminars and events related to education and Market and competition uncertainty (e.g.,
(Open) technology. education policy, competitors, etc.)
Similar domestic and foreign products were studied.
Education professionals were consulted User uncertainty (functionality and usability) U U U U
They collaborated with a school in piloting the prototype.
People with a previous background in education were recruited for concept Technical uncertainty (product specification
development and IU design in the front-end phase. and product design)
People who had experience of developing Android applications were also recruited.
Case 2 Since the product concept was very new in Thailand, they did a lot of market Competitor and market uncertainty (e.g.,
(Open) research and studied similar foreign products. marketing strategy, pricing, etc.)
A marketing professor was also consulted regarding the marketing strategy of the T
new service. Uuuuu
They involved prospective customers (pilot shops) early to test the prototype. User uncertainty (functionality and usability)
People with the strongest technical background in the firm were teamed up to study | Technical uncertainty (project timeline and
the technological feasibility of the new service concept. technical specification)
Case 3 The informants stressed the importance of having the simplest version of the new Market and user uncertainty (target group, P
(Open) service concept (a workable prototype) and customer involvement. A first iteration of | functionality and usability) Uuuu
the product with only core functions. Minimum effort and time was used to learn U U

about the customers and the market.
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The opportunity to participate in the 100-day boot camp and co-develop with an
intermediary was pointed out as very important. A number of mentors were
consulted regarding technological, design and methodological issues.

Technical uncertainty (development
framework, technology and design)

Case 4
(Closed)

The informants suggested that asking users was time-wasting. So, they made all
decisions concerning the websited functionalities by themselves because some in

the team had had experience developing and running e-commerce websites before.

The team studied technical mistakes made by the competitors. This resulted in
several preventive measures.

Technical uncertainty (technical
specification, maintenance plans)

Case 5

(Closed)

C o mp e s pradocts @ere studied; and friends were consulted regarding usability
issues. Also, a consultant was hired to design the website.

User uncertainty (usability)

They were not concerned much about technical uncertainty during the front-end
phase since they were confident in their technical knowledge.

Case 6

(Closed)

The informants said that very little was done to reduce market uncertainty since the
main objective was to provide another channel to the existing stock trading services
with minimum effort.

Lack of experience in mobile application development was mentioned as a main
issue. Therefore, they tried to improve that by sending the developers to training,
searching the internet and consulting experts.

Technical uncertainty (technology issues)

*The ratings were given by the researcher (ranging from 1 star to 5 stars). They are based on a compilation of the information in Table 4.5.
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Early reduction of technological uncertainty was also found to be crucial in
narrowing technologyelated knowledge gaps. One informant described how studying

mistakes made by competitors was helpful:

AfBecause we saw how t htedowo,owspd tprievierdived s ¢
measures at the very beginning of the development process. The main problem of this
particular competitor was that their servers went down quite often and for a long period

of time which put off the customers. The cause [of ttablem] was that they only

had one set of servers to serveverl hundred thousand stores [merchantso n| i n e
stores]. So, the failuragereunavoidable. We therefore split up our system into many

subs y st ems t[iéglatteo tnmidg Case Mok AOnlineSHo@ Eeax)r

In contrastalack of uncertainty reduction activities in the FFE phase can lead to
considerable hardship in the following phases. For exampléase No. 5there were

several marketelated and technical issues in the commerciatisgihase:

i Tere were a lot of problems [after the launch]. We thought that the tnadtitd
come. However, the reality was very few
coming actually. Sometimes, we added new features and no one even used those
features; or we could not make muchmoney as we thought we should have, so we
added more features which slowed down the website. We had tofikegpthe

probl ems. 0 ( Sy s tFeundefACaseNd. S RriceCompaned Co

To sum up, the findingsuggest that external seaeshinterfirm partnerships,
prior related knowledge and use of IT are key drivérgpenness in thEFE phaseof
online service innovatioprojects Moreover, it is also found that being more open early
in the innovation procescan lead to positive outcomes later, as it helps reduce innovation
uncertainty. In the next sectiowge discuss the findings with the literature and introduce

7 researclpropositions concerning openness in the FFE of service innovation.
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In this sectionwe look at the findings of the case stutlyough the & logic
analytical lensand compare and contrdkesefindings with the extant literaturéds a
result, we propose a total of 7 research propositioms.clirrensectionstartswith the5
core dimensions of openness competence, namely searching capability, coordination
capability, collective mind, absorptive capacignd IT capability. Each dimensias
discussed individually with regard to its impact on openness congeeldéext, the role
of openness competence within the FFE of service innovasiartiool that helps reduce
front-end uncertaintys explained. Finally, arOSI model incorporating the research

propositions is presented.

AstheSDI| o g FR4 indicatesi oper ant resources are t
of compet it iVargo &ldseha 2008a @ &)bhe current studyherefore
focuses on openness competenadee., the ability of an innovation team to gather and
apply operant resources from external sourcescarttevelop with other organisations
possessing complementary operant resoui¢ceshich may be important for a team
adopting a more open approach to the FFE phase. By looking at the interview data through
theanalytical lens o6-D logic, we wereable toidentify 5 core dimensions of openness
competence: searching capability, coordination capability, collective mind, absorptive
capacity and IT capabilityIn the case study, the more open cases, wdreHikely to
possess relatively high levels of thesgpabilities were found to put more effomto

reducing uncertainties related &otivitiesin the FFE phase

The first di mension concerns the devel

and sources of innovation (i.e., operargogrces) with external and wider orientation,
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whi ch i s sleaabreclhliendg. Tdsdinubagb of the dase 8tudy suggest that a
front-end team with opeminded and outwartboking characteristics is likely to actively
engagamore widely and frequ#ly in external knowledge searching, which leads to more
successful outcomg€hang et al., 2012; Chiang & Hung, 201Tphe case datalso
suggest that top managem@&rg o mmi t ment t o openneaklingnur t
capability, since such support is essential in creating an organisational setting that
facilitates and encourages learning behavi{Blazevic & Lievens, 2004)Scholars have
suggestethe important role of gathering knowledge from outside sources (e.g., suppliers,
intermediaries, competitors, casters, etc.playsin reducing the fuzziness of the front

end phaséAlam, 2006a; Kim & Wilemon, 2002; Zhang & Doll, 200T)hus, the first

proposition is

Proposition 1 Openness competence within the FFE phas@porates searching

capability, which can be nurtured by top
Vargo and Lusch 2008, p. 7F P6 (i . e. , At he -aeatsrbfo mer
valueo) and FP9 (i.e., #AAlIl social and e

the significant role of customer and innovation network8I8D. The current anthe

next dimensions of openness competence are proposed to be the fatkaroé
customer integration and intérm partnerships. Scholamaveidentifiedthe importance

of communication in stimulating creative thinking and idea generation in the early stages
of service innovatior(Blazevic & Lievens, 2004)as well as highlighting the role of
innovation networkgde Vries, 2006)personal netwosk(Stevens, 2014anda firmé

ability to cocreate \vith other organisation€Chen et al., 2009a; Ettlie & Pavlou, 2006)

as essential for innovation success. As suggested by the case data and the Merature,

proposehat, for innovation partnerships to be sucadssfffort and resources should be
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made available to ensure smooth communication and coordination among internal team

members as well as between the teamitsrekternal partners.

Proposition 2 Openness competence within the FFE phase incorporates a
coadination capability, which requires the innovating firms to commit effort and

resources to allow seamless collaboration.

Whereas thgooddominantiogic considers the customer and the firm separately
in value creation, FP8 of the[3 logic emphasises a servicentred view arguing that
Aval ue <creation is an interactive proce
considered in a relational contexto and
or i e fvargodkd usch, 2008, p. 8)Therefore, the third dimension concemBFE
t e a mo s to hebcustomepriented and relationalhis studyhowever interpretthe
termfi ¢ u s t asma onfy the end customers who actually pay for the sehtitall
partners who derive a benefit from the value created by new service provisions. Therefore,
to be successful in innovation, instead of focusing on benefiting only oneself, one should

rather create value that benefits all parties involved.

From our case studythe informantsin the more open cases suggested the
importance of mutual interesin achievzing project goals andf goodunderstandingn
the roles of oneself and thales ofothers which leadto high levels of contribution and
harmonious work flows. High levels of commitment lead to better performance
(Eisingerich et al., 2009and partnership succeg8lohr & Spekman, 1994)This is
consistent with the conceptéfc ol | ecwwhvehmi sdéonceptualis
heedful interrelations of actions in a so@aly s t (&/emk & Roberts, 1993, p. 357)
According toWeick and Roberts (1993, p.35Members of a system withhigh level

of col | ect i uteiradtionsl(cofitcbotionsiindenstanding that the system
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consists of connected actions by themselves and others (representation), and interrelate
their actions within the wegpostdamthal, sou b or d
successfully calevelop with innovation partners, the presence of strong collective mind

IS necessary.

Proposition 3 If the participants share mutual inteseesind understandings,
openness competence within the FFE phase is likelg improved since the participants

are willing to contribute more and interrelate their actions with others better.

FP1 and FP4 of the-B logic argue that the application of operant resources
(knowledge and skills) is the fundamentasisaf exchange artiesource of competitive
advantaggVargo & Lusch, 2008)Consistentlythe case studylataindicated that the
possession of sufficient prior related knowledge (a type of operant resources) by all
participants improves external search activitiess well as collaboration and
communication among the parties involved. The fourth dimensioaftitercaptures the
vital role of operant resources possessed by the development team. Prior related
knowledge is often suggested as an antecedent of innovation performance by the literature
onbabsor pt i (Celoghiraupetiat,i2@04; €hen et al., 2009b; Fosfuri & Tribo,
2008; Zahra & George, 2002According to a seminal study conducted®yhen and
Levinthal (1990, p. 1282 bsor pti ve <capaci ty cfarfirmbdoe def
recognise the value of new, external information, assimilate it and apply it to commercial
ends. 0 Prior related Kk nossdviegsgils anel oréaavityc e s
(Cohen & Levinthal, 1990)Furthermore, it allows the team to comprehend the external
environmet of important trends and knetwow (Lusch et al., 2007)Accordingly, we

propose that
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Proposition 4a Openness competence within thEB-phase is likely to be
improved when the participants possess prior related knowledigeh allows effective

knowledge sear@sand coordination with external partners.

Interestingly, wediscoveredthat, in the closed cases (s&able 4.6), the
participants did not actively engage in external knowledge sourcing anefirimter
partnerships because they were confident in their knowledge of the market and the
technology. One of the explanations may be that, since the service caitbptslosed
cases were not very new, the degree of uncertaiatynot be as high as thasesn the
other groupand thus a team with strong related knowledge may be suffigiemilar
relationship between innovation novelty and intensity of knowledgaring and

communication has also been foundHsieh and Tidd (2012)

Proposition 4b In projects with low to moderate innovativeness, a high level of
prior related knowddge could be used to substitute external knowledge sourcing and

innovation partnerships.

According to the interview data, the use of IT does not directly influence the
quality of the new service conceptreated in the FFE phasearoughoutall cases, IT
(e.g., ICTs,knowledge management softwaend project managemesoftwarg was
used to facilitate the FFE team in opening up the femat proces¢Table 4.4). The
literature propounds the bendditthe use of IT in the FFE of innovation (Gordon et al.,
2008; Kim and Wilemon, 2002). Furthermore, it is suggested that ICTs, such as
computers, internet, communication devices, etc., help enable the exchange of distributed
sources of information and pgpiort the shift towards more open and collaborative
innovation practicegDodgson et al., 2006J-or some empirical examples, Reoutine

technology was found to predict task performamckigh informatiorprocessing tasks
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(e.g, the FFE of innovation(Keller, 1994) Moreover, based on an experimental study
by Schmidt et al. (2001peographically and temporally dispersedisien-making teams
supporéd by ICTs make more effective go/sgp decisions than both fate-face

decision making teams and individual$ierefore the fifth proposition:

Proposition 5 A high level of IT capability enables systematic and effective
extanal knowledge searely collection and sharing, as well as enabling collaboration

amongthe parties involvedhereby facilitating a more open approach to innovation.

By comparing and contrasting the cases in the two categories (i.e., open vs. closed),
we were able to identify an interesting pattern. Unlike the closed &g, more effort
had been made to manage uncertamthe open FFE casesie totheir positive attitude
towards early uncertainty reductiowhich leads to successful innovation outcomes
(Table4.6). The results are consistent with scholars taking the informptiocessing
view (e.g., Frishammar et al., 2011; Lievens & Moenaert, 2000; Moenaert et al., 1995;
Verworn, 2009; Verworn et al., 2008 pecifcally, the findings suggest a link between
early uncertainty reduction and innovation success. This highlights the significance of
i ncreasi ng f-processiig capacity awmemexecutiogrighly uncertairsiask
such as the FFE phase of serviceowation. An explaation for this may be that the more
open teams tried to increase their informajwacessing capacity by exploring and
assimilating information and knowledge externghang et al., 2012; ChiaggHung,
2010; Laursen & Salter, 20Q&ndthroughsharingthe informatiorprocessing burden

by co-developing with external partne(isttlie & Paviou, 2006)

Furthermore,the SD | ogi c6s FP4 indicates that

fundamental sour ce Eargo&ausghe00B,p.i7w kne with v a nt
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this argument, the literature on dynamic capabilities and open innovation also lends
support to openness competence (i.e., an operant resource that is supposedly important to
the FFE process of service innovation) as one of the key antecedents of innovation success
(please refer to Sectidh9, Chapter2). Therefore, this study proposestia high level

of the FFE teamb6s openness offrankepdeuncermty e | e ¢
reduction activities. B virtue oftheless fuzzy froneend a successful service innovation

can becreated

Proposition 6 A front-end team with a higlevel ofopenness is likely to engage
in uncertainty reduction activities that involve information gathering and cooperation
with others. As a result, the team is likelydfiectively reducefront-end uncertainty

which in turn leads to successful inntwa outcomes.

It should be noted thatre donot claim to have discovered the relationship
between fronend uncertainty reduction and innovation success stiuglardakingthe
informationprocessing view has lorguggestedguch a link(Frishammar et al., 2011;
Moenaert et al., 1995; Verworn, 2009; Verworn et al., 2008)s study is rather an
attempt to conceptualise the openness competence construct as well as to explain how
openness competena@hin the FFEphasesnhances service innovation success through

early uncertainty reduction.
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Figure4.1 visualises the proposed research proppbs ons i n a fAboxe
fashion. The researchbas namedhe resultant modélanfiopen ser vi ce i |
(OSI) model. The OSI model suggests how a firm can nurture openness competence in
the FFE of service innovation by developing its 5 coreedisions as well asthe
importance of openness competence as a tool that can be used to mnitagatainties

early in the innovation process.

This chapter reported the findings of a case study of six online service innovation
projects. Both within and crosscase analys results were presented. By synthesisiteg
casedata and the extant literatumee were able to identify key dimensions of openness
competencewithin the FFE They are:searching capability, coordination capatyji)
collective mind, absorptive capacityand IT capability. In addition,the crosscase
analysis also helped confirm the relationships suggested in our initial conceptual model
(Figure2.3). Based on these findings, we proposed an OSI model incorporating 7 research
propositions. These propositionshelped the research@perationalise # openness

competence construct, apdtablishthisst udy 6 s r e s eaawell The detgilsot h e
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of how the qualitative findingbenefit the second part of this stualy described in the
next section. In addition, the next section demonstraiesthe measurement scales were
developed andow the survey was executasl well aproviding ananalysisof theresults

of thesurvey data
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5. Findings; A Survewfthe FFE of IBased Service Innovation

In the second phase, a largmale survey was conducted Tiai IT service
provider firms.The main purpose of this phas@asto statisticallyverify the initial OSI
model Figure4.1) proposed in the previous chapter. To ménom aconceptual model
to a model that can be tested with empirical quantitative data, we further reviewed the
literature relevat to the key constructs of throposedOSI model. We were able to
establish a more quantitatively testable version of the m@dglire 5.1) which was
founded uporthe evidencefrom the case study antthe additonal literature review

process.

The currentchapter starts withhe updated OSI modeFigure 5.1) and the
formation d the research hypothesdisat areincorporated in the modeNext, the
operationalisation othe key constructs and their measurement scales are described.
Finally, details of the data analysis procedwaes presenteds well as descriptive and

inferential statistical results.

In this sectionthe researcher furtheeviewsthe relevant literaturand discusss
it with the findings obtained from the case study. The aim ig$tablisha modeland
researclnypotheseshat carbe testedvith survey dataThe formation obn updated OSI

model and #otal of 11 research hypothes@corporatedn the models discussetielow.

The conceptual model shown frigure 5.1 was founded upon the current
knowledge in the literature as well as the research propositions prowi&edtion4.5,

Chapted. Essentially, the model iRigure5.1is an update of the OSI mod€&igure4.1)
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presented at the end of the previous chaptee. right side of the mod@l Figure5.1 is
inspired by the evidence found in the findings of the case study (i.e., Propositlbn 6).
concerns the contribution of openness competence to service innovation success through
market and technical uncertainty retdan during the FFEThe more successful cases
were more open and used openness to help reducesfrdnincertaintiesyhereaghe

less successfidaseswvere less open anderenot asconcerred about early uncertainty
reduction.This is consistent with the initial theoretical framework proposed in Section
2.10 Chapter2 (Figure 2.3), which wasfounded upon the informatigprocessing and
open innovation theorie3he left side of the updated modelkigure 5.1 featuresthe

key dimensions of openness competence within the Hidsedimensions emerged from
the analysis of the case dafRropositionl to Proposition4). While 4 of the 5 key
dimensions are hypothesised as {foster constructs that form openness competence, the
other (i.e., IT capability) wasather considered as an anteced@nbposition 5) The

reasons behind this decisiaredescribed in detail in Sectidn2.5

Searching Capability

(SEARCH) H4A, H4B

Market Uncertainty
Reduction
(MKT_UNCER_RED)

Coordination Capability
(COOR)

H1A . "
Financial Success

‘ (FIN_sUC)

H1B

Openness Competence
(OPENNESS)

Absorptive Capacity
(AB_CAP)

Collective Mind
(CMIND)

Non-financial
Success
(NONFIN_SUC)

Technical Uncertainty
Reduction
(TECH_UNCER_RED)

IT Capability
(IT_CAP)

H5A, H5B

The updated OSI model Figure5.1 suggests how a firm can nurture openness
competence within the FFE by encouradgmomt-endteam members to delop the 4 key
dimensions as well as their IT capability. Further, it highlighesimportant role of

opennes$ service innovation successs a tool that can be used to diminish frend
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uncertainties. By statistically estimating paths in the mdded, study aims to provide
answerdsot he r esear ch ¢ whasateithe key dimefsomms ofRhness
competence within the FFE of service innovatmn?, t he openness com
was conceptualised as a secander latent construct fored by the four key dimensions

(i.e., searching capability, coordination capability, collective mind, and absorptive
capacityyand was statically evalwuated doest h t
openness competence within the FFE contribute to semitavation success?) and

R Q 3 if yedidoes openness competence contribute to service innovation success through
the degree of market and technical uncertainty reduction during the FFE@bhase? t h e
proposed mediating effects of market and technical weiogyt reductionon the
relationships between openness competence and the two service innovation success

measuresvere assessiusing PLSSEM techniques.

Based upon the current knowledge in t
we propose 11 researblipothese the following subsections. The proposed research

hypothesearethe foundations of the updated OSI moddFigure5.1.

The analysis of the case study suggests a significantribution of early
uncertainty reduction to the overall project success. This is consistent with the
information processing theo(albraith, 1974and scholarsvho havestudied the FFE
from the informatiorprocessing perspectiy€hang et al., 2007; Frishammar et al., 2011,
Lievens & Moenaert, 2000; Moenaert et al., 1995; Verworn, 2009; Verworn et al., 2008;
Zhang & Doll, 2001)(please refer to SectioR.7.1 for a cetailed discussion on the
literature listed here). Consistent with prior studige,wereable to identify two main
types of frordend uncertaintyfrom the case datanamely market and technical

uncertainty.The dfective reduction of these two types ofaentainty has been identified
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as one of the important antecedents of innovation success in previous @Wlatasert
et al., 1995; Perkins & Rao, 1990; Verworn, 2009; Verworn et al., 2B08) hypotheses
are prgposedsuggesting the effects of market and technical uncertainty reduction during

the FFE orthesuccess of service innovation projects.

Hypothesis 1A (H1A)The degree aiharket uncertainty reduction during the

FFE positively influencethefinancial successof service innovation projects.

Hypothesis 1B (H1B)The degree afechnical uncertainty reduction during the

FFE positively influencethefinancial succesf service innovation projects.

Hypothesis 2A (H2A)The degree omarket uncertainty reduction during the
FFE positively influencethenon-financial succesf service innovation

projects.

Hypothesis 2B (H2B)The degree diechnical uncertainty reduction during the
FFE positively influencethe non-financial succesof service innovation

projeds.

By looking at the case data throutje analytical lens d&-D logic, we wereable
to identify four core dimensions of openness competence, namely searching capability,
coordination capability, collective mind, and absorptive cdpato clarify, the reasons
why IT capability was hypothesised as an antecedent, ratherntiféim dimensionof
openness competence provided later in Sectidn2.5 In the second phase of this
study, openess competence was conceptualised as a secoad latent construct
formed by a set of four firstirder factors i.e., a formative hierarchical model. This

depicts the multidimensional nature of openness competeititi@ the FFE ofservice
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innovaton. In this sectionye reviewrelevant previous research and discuss how each of

the proposed key dimensions could contribute to service innovation success.

The first di mension i s(20@9yostsidein @rdcessl wi t
The findings of the case study suggest that a feodt team with opeminded and
outwardlooking characteristics is likely to actively engage in external knowledge
searching more widely and frequenflyh e cur r ent searchimgtc wpadé&f i né
ashedevel opment t e a noblnowetge and soyrces af innovateom ¢ h

(i .e., operant resources) with external

Scholars havesuggested the importancé knowledgegathering from outside
sources (e.g., suppliers, intermediar competitors, customers, etc.) in reducing the
fuzziness of the frorend phas€Alam, 2006a; Kim & Wilemon, 2002; Zhang & Doll,
2001) Furthermore, the ability to search for external knowledge and ideasshdseah
identified as a key factdor success in innovation. For example, from a survey of 112
Taiwanese top manufacturing firn@@hang et al. (2012)nearthed thpositive impact of
openness capability on radical innovation performance. Simil@fyang and Hung
(2010) posited that acquiring knowledge from a broad range of external channels can
improve radically newproduct performance. In service innovaticontexs, Lee et al.
(2010)conducted a large scale survey in Korea and foundtéatfective and broad use
of external informatioms associted with the number of service innovatio@hen et al.
(2011)also empirically proposed a positive relationship between innovation performance
andthe diversity of knowledge sources in firms usiagi d oi n g, using and
(DUI) mode of innovation favoed in service firms(Jensen et al., 2007Moreover,
external knowledge obtained from customers and competitors was found to be related to

profitability andthe sales of service innovatioflseiponen, 2005)
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Nevertheless, based on data frarK innovation surveylaursen and Salter
(2006) found thata f iimnowdétisn performance is a curvilinear (inverteeshhpe)
function of At he number a firm draws fupom @ s s e
i nnovative acQneépossiblée expanatign for tHes £onflicbng findings is
that these research studies did not investigate the FFE phase detdltpmenphase
separately. Since the FFE phase is different tft@execution phase in many dimensions,
such ashenature othework (Koen et al., 2001)ts characteristic€Zhang & Doll, 2001)
its key success factors and activiti@hurana & Rosenthal, 1997; 199%&)dthe role of
managemer(Poskela & Martinsuo, 2009)e argue thagearching activities in these two

distinct phaes shouldbe studied separately.

The current and the negdtmensionf openness competence are proposed to be
the fundamentals of the coupled proc@sskel et al., 2009)Effective communication
flows among members of a project teasnwell as between members of fireject team
and outside sources were found to have an impact on project success through the degree
of uncertainty reductiofLievens & Moemert, 2000) FurthermoreCheng et al. (2008)
conducted a survey of 218 Chinese organisations and reported that coordination (defined
astherwillingness of a partner to pursue mutually compatible interests rather than to act
opportunisticallp (p. 801) has a positivémpact on process innovatiam e-commerce.
More recently, for intefirm NSD projects,Hsieh and Tidd (2012jound that higher
levels of project innovativeness requaehigher intensity of knowledge sharing and
communication. These recommendations are consistent with the inforrpaticessing
theory, which argues that, in order to effectively deal with complex thskaformation
processing burden of decision makersowdtl be shared with others possessing
complementary knowledge and skil{&albraith, 1974) In this study, the seod

dimension of openness competeiiéec o or di nat ifTdm odegdmieldi tayso
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st a k e h bothdneema énd éxternal tbhe firm) ability to synchronise knowledge,
resources and tasks to create superior nevs ofagxecuting activities in thEFE phase

of ser vi c ¢adaptadrfronvEtlie & ®aviou, 2006, p. 122)

The findngs of the case study indicatlee significance of mutual interest in
achieving the project goals aimunderstanding ad n e 0 goles amahe rolef others
leadng to high levels of contribution and harmonious work flows. Theoissistent with
the conceptob c o | | e c {(Weieke& Robierts,dl®93)Based on a study of two FFE
teams developing large, complex réate systemsCrowston and Kammerer (1998)
suggested that strong collective hicould be a possible remedy for problems in software
requirements analysis. Similarlyjlargadon and Bechky (200&uggested that an
innovation team witta high level otollective mind has the capacity to generate creative
solutions by drawing from the past experiences of participants in ways that lead to n
and valuable insights. On the other hathe, lack of collective mind leads to a loss of
intelligence that is reflected in missed targets and slow ch@dgek & Roberts, 1993,

p. 369) Therefore,we postulate that the presence of collective mind is necessary to

successful innovation partnershipghe FFE

Absorptive capacity has been proposed as-@@néition for organising inbound
open innovation activitiegSpithoven et al., 2011According to a survey study by
Lichtenthaler (2009a)in environments where market and technological tacgy is
high, absorptive capacity was found to have a strong positive impact on innovation
performance. On the contrary, in légdulentsettings, the effects of absorptive capacity
on performance were limite@aloghirou et al. (2004j)iscovered the positive effects of

R&D capability,theintersity of R&D efforts, and highlgualified personnel (traditional
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measures of absorptive capacity) on innovation performance. Furtheibabe, and
George (2002)conceptualisedhat absorptive capacitys compried of two main
components: potential absorptive capacity and realised absorptive capacity. The former
involvesthe acquisition and assination of knowledge obtained from external sources
which seem to be very important to the FFE, while the later inclindgsansformation

and exploitation of newly acquired and assimilated knowledge. Based on this
conceptualisationf-osfuri and Tribo (2008posited that firms with superior potential
absorptive capacity obtain larger shares of their sales from new or significantly improved

products.

Based upon the findings of the case studyamediew of the literatug, the current
study hypothesises that the level of openness competence being formed by the four core
components (i.e., searching capability, coordination capability, collective mind and
absorptive capacity) is positively related to the degree of-Bndtincertainty reduction.
The later in turn positively influences service innovation success. The existing literature
provides empirical suppofor this position For example, a qualitative field research of
26 financial services firms bjlam (2006afound that frorend fuzziness can be reduced
by involving customers early in the innovation procéssigerak et al. (2004tudied
relationships between market orientation, proficiency in FFE activities, new product
performanceand organizational performance based on data collected from a survey of
126 firms in the Netherlands. They found that market orientation, whasltefined as
Afa culture that creates an environment t
markets, 6ér sharing information among functions in the organization that allows common
i nterpretation, and for taking cooradi nat
proficiency in predevelopment activities (i.e., strategic planning, idea generation, and

idea screening). Based on a case study of two innovation projects intathgtompany,

Stevens (2014)osited thathe frontend team should uskeir customer8knowledge as
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a basis for decisiemakingin order to reduce uncertaintde also found that the use of
personal netwoikis crucial in the FFE phase due to the limi@aounttime and

resources available in suah earlystage of development

Hypothesis 3A (H3A)Openness competenoeithin the FFEpositively influences

the degree ofnarket uncertainty reduction during the FFE.

Hypothesis 3B (H3B)Openness competenoeithin the FFEpositively influences

the degre oftechnical uncertainty reduction during the FFE.

The FFE phase of innovation has traditionally been cleriaed by itdow level
of formdisation andits lack of structurdKhurana & Rosenthal, 1997; 1998) often
involves high levels of market and/or technical uncertaigrworn, 2009; Verworn et
al., 2008) As mentioned in Chapter 2, scholars taking the informairogessing/iew
have suggested a link between the degree of uncertainty reduction during the FFE and
innovation performanc@-rishammar et al., 2011; Moenaert et al., 1995; Verworn, 2009;

Verworn et al., 2008)

In the FFE pase in particular, several types of information from both internal and
external sources are requitededuce uncertainfjAlam, 2006a; Kim & Wilemon, 2002;
Zhang & Doll, 2001) Opening up the innovation procelsg searching for external
innovation sources and -@®&veloping with other organisations can be highly rewarding
(Chesbrough, 2003PDpenness to new ideas, inputs andaeaiof inspiratiorxternal to
the firmdébs boundary is considered crucia
stageqFagerberg, 2005)n the service sector in particular, sincartal R&D plays a

much | ess I mportant role than it does i
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capacitiesstronglydepend on access to external information souidedler & Zenker,

2001)

As discussed earlier, both the case study data and théulieetaiformly suggest
thatahighlevelchFFE t eamds openness competence |
end uncertainty reduction tadties (H3A and H3B). Byvirtue of these improved
outcomes, a successful service innovation can be produced (HBAH2A, and H2B).

Thus, the following four hypotheses:

Hypothesis 4A (H4A) The degree amarket uncertainty reduction during the
FFE mediates the impact openness competenagithin the FFEonthe

financial succes®f service innovations.

Hypothesis 4BH4B): The degree diechnical uncertainty reduction during the
FFE mediates the impaef openness competenagithin the FFEonthe

financial succesf service innovations.

Hypothesis 5A (H5A) The degree amarket uncertainty reduction during the
FFE nediates the impact @ipenness competenagithin the FFEonthenon-

financial succes®f service innovations.

Hypothesis 5B (H5B) The degree diechnical uncertainty reduction during the
FFE mediates the impact openness competenagithin the FFEonthenon-

financial succes®f service innovations.

Several important issues in the innovation process, such as process management,
project management, knowledge management, and collaboration and communication,
could be addressed by drawing frortaat|S theories and mode(Nambisan, 2003)T

can actively and diregtlsupport innovation activitidsecausehe effective use of IT can
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improve, for example, the efficiency of data analysis, communicatioh problem
solving (Nambisan, 2003) In addition, ICB, such as computershe ternet,
communication devices, etc., enable the exchange of distributed sources of information
and support the shift towards moggen and collaborative innovation practi¢Bedgson

et al., 2006)

Although the FFE seems to be the stage of innovation least suited to the use of IT,
due to its fuzziness and unstructured nafGardon et al., 2008}here are however many
areas ofthe FFE that could be enhanced by the adoption of particular IT systems.
Cooperative work systems can help a tedgnmnovators collaborate and communicate
with one another. Such systems help innovation teams to work collaboratively with
external partners, such as customers and supplension et al., 2008)Di Benedetto
and colleague§2008) empirically discovered that IWhich facilitates crosgunctional
information flows is positively related to the number of radical innovations introduced by
firms in theUnited States. This finding implicitly indicates that the use of IT to facilitate
collaboration and communication may help innovation teams reduce development cycle
time and increase productivitlyiedler et al. (1996&)ported that IT utilisation improves
information processing and coordination activities in situations where uncertainty is high.
In addition, the use of knowledge managenamd sharingystems can systematically
reduce uncertainty in the early phase of innovation prdégss & Wilemon, 2002) In
the public setor, Kim and Lee (2006)lso found a positive relationship between

empl oyeesd usage of | T ashapnhdcapgahiliieasons and

Some researchers have suggested that IT capability can only indingadgtion

1

anew product/servites uccess through the Paviourm@d€l i nn

Sawy (2006)surveyed 18INPD managers and discovered thia¢ effective use of IT

positively influences dynamic capabilities NPD. Similarly, Ettlie and Pavlou (2006)
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empirically posited that superior IT support for the innovation process leadstb i r mo s
superior ability to codevelop with its innovdion partners (i.e., intefirm NPD
partnership dynamic capabilities). These two dynamic capabilities influence innovation
succesgEttlie & Pavlou, 2006; Pavlou & EI Sawy, 200&) a similar veinTarafdar and

Gordon (2007) suggested that six IS competeagii knowledge management,
collaboration, project management, ambidexterity, IT/innovation governance, business
IS linkagei affect the conception, development and implementg@i@se®f two service

process innovation projects in a healthcare firm irlthiged States. More recentiMoos

et al. (2013Yiscovered that the availability khowledge managemesystems in a firm
indirectly impa¢ s t he firmdés innovation perfor ma
capacity. Specificallytheusage oknowledge managemesystems is associatedth a
firmds pot ent i awhichaibtgropogtively impacts thepeveat of tarket

and techical knowledge possessed by the innovating firm. Further, higher levels of

market and technical knowledge lead to more successful innovations.

On the other hand, others propose direct contributions. Based on data collected
from 174 Taiwanese IT firm§hen and Tsou (2018)rectlyr el at ed a f i r mé s
to how often the firm is able tdevelop new process innovatioms. Benedetto et al.
(2008)also found a positive relationship between the number of radical innovations and
IT capability measured in terms tie possession of IT systems for NPD and cross
functional integrationln a similar way, the introduction of service delivery innovations
has been found to be positively Ehehetct ed
al., 2009a) Finally, Froehle et al. (20003urveyed service organisations in the United
States and reported that the more sophisticae T systems used in NSD, the fadties

speed of the NSD process and there effective he f i rmés service ir
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Although the analysis of the case study data identified IT capability as one of the
key dimensions of openness competeacsgdditional review of the literature changed
t he aut hor 0 soflVdamabilityoTheretate ®vo mainireasons wigdecided
not to model IT capability aanotherdimensionof openness competence. Firstly, as
presented above, prior studies often viewed IT capability as a distinct cap&ihiitg.
some scholars haveqposed thesupportive role of IT capabilitiEttlie & Pavlou, 2006;
Pavlou & El Sawy, 2006)othershave eversuggested a more prominent impact of the
ability to use IT on innovation performan@@eg., Chen et al., 2009a; Di Benedetto et al.,
2008; Froehle et al., 2000 econdlywe arguehat the inclusion of IT capability would

change the underlying meaning of the openness competence construct.

The currentstudydefinesé | T ¢ a @psatheiektentt toy vbhich FFE teamis
aware of what generic IT tools have to offer and effectively usilisese tools to open
up the frontend phas¢adapted from Pavlou & EI Sawy, 2008)ccordingly, t views IT
capabilityas a support capabilifacilitatingt he FFE t eamds olhiennes.
is consistent with the extant literatuBambamurthy et al. (2008)eorised hat a f i r
I T competence indirectly affect sitsabilitg f i rr
to detect and seize opportunities for innovation. Prior studies on the use of IT in the FFE
also podeed that IT (e.g., ICTknowledge managemeot collaborative systems) should
be used ttelp aFFE teanopenup itsfront-endprocess more efficiently and effectively
(Dodgson et al., 2006; Gordon et al., 2008nk& Wilemon, 2002) Therefore, the final

hypothesis is:

Hypothesis 6 (H6)IT capability of the frontend team positively influencdise

t e a apénmess competence
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In the next section, we describeet operationalisation of akey constructs
incorporatedn the research hypotheses and in the updated OSI nkoglet€5.1). Scales

that wereused to measure them aiso provided

The key constructs of this study were operationalised following recommendations
suggested biPeter (1979andJarvis et al. (2003Wefirst developed a conceptuabdel
incorporating 11 research hypotheseBidure 5.1) based ona compilation of our
qualitative findings and aextensive reviewof the literature. After that, the domaiof
the constructs were specified; and a sample of items that could be used for measurement
purposes were gathered. Whenever possible, the researcher relied on egesm
prior works For the openness competence construct in particuls, verified the
appropriateness of the assumed direction of caudalitg., whether the construct is
formative or reflectivd in accordancevith the decision rules proposed barvis et al.

(2003, p. 203)The measurement items of all constructs can be foufidhie5.1 and

Tableb.2.

This study proposes that service innovation success should bareteaegarding
two main aspectspnamely financial success and miimancial success. Items from
Av Il oni t (2801)reeasurarhent@cale on new service performance were employed.
Respondents were asked about their perception of whether the new service achieves initial
financial and noffinancial success objectives, on a sepemt scale, anchored at 1 =
Astrongly di sagr e ewthnodl/A dption A fbtal bfrloitengsiwgre a g r ¢
used to measure this construmt which six of them concern financial succemssd the

otherfive items measure nefinancial elements of success.
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This construct was measured by008)cal e:
measurem@ of innovative uncertainty. Five items were employed to assess the extent to
which the FFE team possesses important
needs and the market. Measured on a spoamt scale, this semantic differentigpe
scale as&dthe respondents to evaluate how well they and other project members were
informed about market information by the end of B phase. The value 1 equalled

Ano knowledfdgre telkxatstsubject o, whereas the

everythingwehad t o knowo.

Similar to the previous construct, six measurenitrns from Lievens and
Moenaert (2000)vereused to measure howmell the frontend team was informed about
information on technology and available resources. This semantic differiypiascale
had seven choices ranging from 1 edfoi ch w

t hat subjecto to &vevhytchi nmme awmd Havee tka elkwn c

The current studyconceptualisedopenness competend®©PENNESS) as a
reflectiveformative type hierarchical component mo@dhir et al., 2014)seeFigure
52) . Ther ef or(2003)fduaconeceptaal ceiteria adre.empoytdietermine
whether a construct should be modelled as formative or reflective. The first criterion
involves the direction of causality between the foster construstand the secondrder
construct. In order to identify core processes that constitute aheenof openness
competence in thEFE of innovation, the researchezferred tathe findings of the case
study and the relevant literature. The four key dimensions of openness competence are

searching capabilitf SEARCH), coordination capability(COOR), collective mind
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(CMIND) andabsorptive capacitgAB CAP). We arguehat openness competence is a
composite of these foucomponentsand changes in the components would lead to
changes in the underlying meaning of the constivet.also believehat it woud make
more sense to hypothesise that if a frentl tean possesses the four componentss it
likely to have higherdvels of openness competenagher than saying that the team has

the four components because it possesses openness competence.

The secad criterion relates to the interchangeability of the-finster constructs.
The four components are not interchangeable since they do not share a common theme.
Each of the four cabilities represents distinetspects of openness competence, thus
droppirg one of these components is likely to alter the conceptual domain of the-second
order construct. Searching and coordination capabilities may be crucial for external
knowledge searching and interganisation partnership during the FFE phase,
respectively.Further, collective mind and absorptive capacity are posited as structural
antecedents of t he devel opmentendtpeoeessd s a

efficiently and effectively.

Thirdly, according to Jarvist alGs (2003)criteria, questions about -a@riation
among the firsorder constructs should bensideredWe arguedhat tre four components
of openness competence do not necessarilsacp with each other. To give an example,
a frontend team may improve its coordination capability by putting in a lot of effort and
resources, such as a ndW or a designated contact persdao, facilitate seamless
communication and collalpation with their partners. ddvever, this does not necessarily
mean that the teamdébs ability to radgtogni s

assimilate and apply it (i.e., absorptive capacity) belimproved as well.

Finally, the fourth criterion concerns whether the loweter components are

expected to have the same antecedents@mskquences not. Although the four lower
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order components may share similar antecedents and consequenwesd argue that

this is not always the case. For example, investment in knowledge management systems

may help i mprove the development teambds
Thi s, however, does not necessxabiltytp | ea

coordinate and share a collective mind.

searchi
search3

Searching Capability
(SEARCH)

.JCoordination Capability
? (COOR)

lf Openness Competence \I

\ (OPENNESS) )

Absorptive Capacity
(AB_CAP)

Collective Mind
{CMIND)

In terms of measuremerexisting reflectiveype scalesvere adopted for all four
first-order constructs. For each of the four dimensions of openness competence, the
selected items all shared common thsieued were interchangeable, but not across the
four first-order components. Every single item measuring fthe dimensions was
measured using severpoint Likert scalevith no N/A option. The optionfor all of the

itemswereanchoredromlequalsist r ongl yo7diabadgst eeonagl i ag

The measure of searching capability was developed lmas#ie organizational

learning capability (OLC) measurement scales frdlegre and Chiva (2008A three
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item Likertscalemeasuringthefii nt er acti on with the extern
the OLC was adoptedThe respondentwere asked about the extent to which the
development team engaged in external knowledge searching during the FREe and
sharing procedures or actieis that took place during the FFE phase. Coordination
capabilitywasmeasured by a fivéem Likert scale fromEttlie and Pavlou (2006 he
itemscapturel how well thefront-end team members managkeeirknowledge, expertise

and resourcg synchronised tasks with, and allocated information, time, and resources to
their innovation partnersthe dsorptive capacity dimension was captured with three
items fromChen et al. (2009b)lhe questions focesonadev el opment t ea mo
to effectively acquire and utilize exterraidinternal knowledgéhataffects its ability to

develop and commercialise new services. The final dimension, collective wesd
measuredisingthree items frontettlie and Paviou (2006 he measurement scalesre
based on Wei 1093phaodeticRl descgiptian ®f@ddlective mind consisting

of three core elements, namely cdmition, representation and subordination.

The measurement scalies the IT capability construct focusd on assessing the
extent to which generic IT tools and functionalities were effectively used by the
development team to facilitate exterrsearcles communication, and collaborative
working in the FFE phase. Specifically, how well they perfedtheir tasks with the help
of IT. However, it must be stressed that the scales focused only on the effectiveness of
the use of the IT ithe actualexecution of specific openness activities, and not on the
guality of the IT tooldn general IT capability was measured by five items frivhienor
and Roth (2007onaseveipoi nt Li kert scale, anchyored

to7l abell ed as Astrongly agreeo.
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To improve the internal validityf this study, several factors ttibe literature has
been previously suggested to affect innovation success were included in this study. The
first control variable ishe6 y e ar s o f of thexrgsgondent. Neottged e X per i e n c
of t he prwag neasuredtinetermsdtfe frontend t ea m avemageber s
number of years oéxperience in IT developmenthe first two were included since it
wassuggested that decisionakers who have experience with the subject matter are more
effective when makig relatively unprogrammed decisiofRRerkins & Rao, 1990)The
next factor concerngd i n n o v a tag prier nstudies 6havesuggestedthat the
development ohnovations with different level of innovativenesgjuiresdifferent front
end approdues (Reid & De Brentani, 2004; Verworn, 2009; Verworn et al., 2008)
Further, studies that do not concern the different degrees of newness of innovations may
be biagd(Menor et al., 2002)This variable was measured by two items fideBrentani
(2001) on market and technological newness. Respondents were asked tberate
questions by using a sevpoint Likert scale. The options ranged from 1 to 7, where 1
equal s Astrongly disagreeodo and yWineogateal s |
is even more vital to successarurbulent environmeniPaviou & El Sawy, 2006; Van
Riel et al., 2004)The modelthus includes c o mp et i t iwkiah isimeasueed imi t y O
terms of the number of Beus competitors as perceived by the responfiente et al.,
2011) The final factor is6 f i r mwhich B eften citedas beng associated with
innovation performancéCamisénZornoza et al., 2004; Damanpour, 1998)ym size
was neasuredn terms of theaumber ofthe nnovat i ng f Howevérsluee mp | c
to the high skewness value of the variable, we usddgarithm of the number of

employeesn PLSSEM estimations.

The next section provides an-depth description of the exgtion of the data

collection and analysis ofiesecond phase.
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Construct Indicator Description
Openness 2nd order construct, measured using repeated items of searching capability,
Competence coordination capability, collective mind and absorptive capacity.
(OPENNESS)
Searching searchl - It was part of the work in the predevelopment phase to collect, bring
Capability back, and report information about what is going on outside the company.
(SEARCH)

search2 - There were systems and procedures for receiving, collating and
sharing information from outside the company.

search3 - In the predevelopment phase, the team members were encouraged
to interact with the environment: competitors, customers, technological
institutes, universities, suppliers, etc.

Coordination
Capability
(COOR)

I n the predevel opment phase of this

coorl - We ensured that the output of our work (knowledge, expertise,
resources) is of a form useful to our partners.

coor2 - We ensured that the output of our work is available to our external
partners when needed (at the right time).

coor3 - We ensured that the output of our work is synchronised with the work
of our external partners.

coor4 - We ensured that the output of our work is available to our partners
where it is needed (at the right place).

coor5 - We ensured an appropriate allocation of resources (e.g., information,
time, reports) with our external partner.

Collective
Mind (CMIND)

I n the predevel opment phase of this

cmindl1 - Members from both inside and outside of the firm make their
contributions to the joint outcome with attention and care.

cmind2 - Members from both inside and outside of the firm have a global

perspective of each otherds tasks an

cmind3 - Members from both inside and outside of the firm carefully interrelate
actions to each other to maximize joint performance.

Absorptive
Capacity
(AB_CAP)

I n the predevel opment phase of this

ab_capl - We were able to apply new external knowledge commercially and
invent new service product or process.

ab_cap2 - We were able to understand, analyse and interpret information from
external sources.

ab_cap3 - We could successfully combine existing knowledge with the newly
acquired and assimilated knowledge.
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Construct Indicator Description
IT Capability IT capl - IT was used to speed up the process of developing the new service
(IT_CAP) concept.
IT _cap? - IT was used to identify and diagnose customer needs in the
predevelopment phase.
IT cap3 - IT was used to share information that coordinates activities in the
predevelopment phase.
IT _cap4 - Communication flow within the new service development project
groups was facilitated through IT-based channels.
IT _cap5 - Our predevelopment team utilised technology to facilitate the flow of
information to people participating in the new service development process.
Market Shown below are some items concerning market information available during
Uncertainty the predevelopment phase. Indicate for each item how well you and other
Reduction project members were informed by the end of the predevelopment phase.
(MKT .
- mkt_uncerl-The customer 6s needs ser re
UNCER_RED) -4 ! (u
mkt_uncer2 - The potential market
mkt_uncer3 - The buyer behaviour of the potential customer
mkt_uncer4 - The marketing strategy of the competition
mkt_uncer5 - The technological strategy of the competition
Technical Shown below are some items concerning technical information available during
Uncertainty the predevelopment phase. Indicate for each item how well you and other
Reduction project members were informed by the end of the predevelopment phase.
EJTI\IIE(S:RT RED) tech_uncgrl - The quality of the applied technologies (e.g., information
- technologies)
tech_uncer2 - The user-friendliness of the technologies
tech_uncer3 - The cost-efficiency of the technologies
tech_uncer4 - The required R&D strategy for this project
tech_uncer5 - The required technological support for this project
tech_uncer6 - The required personnel for this project
Financial fin_sucl - The new service was profitable.
Success . . .
fin_suc?2 - Total sales of the service were high.
(FIN_SUC) - g

fin_suc3 - The new service had a large market share.
fin_suc4 - The new service exceeded its profit objectives.
fin_such5 - The new service exceeded its sales objectives.

fin_suc6 - The new service exceeded its market share objectives.
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Non-financial nonfin_sucl-The new service had a positiyv
Success perceived image.

(NONFIN_SUC) nonfin_suc2-The new service improved the |

customers.

nonfin_suc3 - The introduction of the new service enhanced the profitability of
other company products.

nonfin_suc4 - The new service attracted a significant number of new
customers to the company.

nonfin_such - The new service gave to the company an important competitive
advantage.

The main data collection method of the current phase is adaraie surveyf
project managers in Thai IT service pret firms The sampling frame of this study was
a list of IT service providefrom the Department of Business Developn@ithailand s
business data warehouse. The database was filtered by three critetlze {1) r moé s
business description (i.e., thertg e t businesses were fdAsoft
Awebsite design and net wsonsullanciedy) ,shefrav)i m&s 0
asses aremore than 2,000,00Baht(~40,000 GBP) and (3pef i r m6 s hsar@d qu a
in Bangkok. As a consequence, algtained a list of 598 companies from the database.
From this list, we randomly selected 200 firms as our samples. However, we were unable
to reach 56 firms due to cof-date contact informatiotdR managers of 144 firms were
contacted by phone asking fiheir participation. A total of 83 firms agreeutake part

in this study. Therocess of gaining access took approximately one month.

The target respondents tife surveyare project managers who had recently
participated in the FFE of an ddased setice innovation projectWhile data from
different perspectives (e.g., executivpsoject managers and senior developesuld

produce aicherpicture of the FFEcollectingmultiple resposesfrom the same project
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would provevery challenginggiven theintention to test the model through quantitative
analysis Furthermorgin the interviewsin the case study phasee perceivedthat
executives tended to focusainly on the marketing side of the projeotsg.,marketing
strategy, commercialisatiosales, etc.), while senior developens likelyto possess only
information associated witlthe technical side of the proje.g.,technologies being
employed, performance specifications, timelines, etc.). Projects managers, however,
seemed to be in the nabkk of hesetwo constituenciesProject managerknow about

both the market and technical sides of tprojectsand arethus, arguably the most
appropriatesource of information regarding market and technical uncertainty reduction
during the FFE. Moreove concerning the two successeasureswe observed that
executivesseemed tdoe concermed aboutthe performance of a portio of projects,
whereaglevelopers focuseoh the performance of a particular phasa pfoject while

project managerseemed t@ossess knowledge abdbé outcomest a project level

The HR managers who were willing to participate were requested to act as a
gatekeeper, being responsible for the distribution and collection of the questionnaires.
The number of copies of the quesinaire that were sent ranged from 1 to 5 depending
on the number of project managers the firm had. The number was suggested by the
gatekeeperA total of 294 paper questionnaires were delivered to 64 participating
gatekeepers. The other 19 firragher asked for the link to the online version of the
guestionnaire ofor an electronic copy of the questionnaire to be sent via email. Two
weeks after the questionnaires were delivered, we contacted the gatekeepers in order to
ask for the return of completed egtionnairesas well as to remind them about the
importance of the study and their contributions. Two more reminder calls, one week apart,
were made to those who had yet to return the questionnaires. The process started in May

2014 and ended in August 201
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