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Abstract
Open innovation is a paradigm that is based on the concept of availability of

abundant knowledge outside the boundaries of organizations. This study identified
the influence of degree of openness, strength of appropriability regime, and project
management maturity on the performance of open innovation projects.
Performance was measured based on reduction of technology transfer time from
research labs to business units, time to market innovations from the business units,
and degree of innovativeness of the outcome. Data from 92 open innovation IT
projects across India and Europe were used to test the proposed hypotheses using
multiple linear regression and binary logistic regression. We developed an index
termed Partner Collaboration Intensity (PCl) to measure degree of openness based
on number of partners, intensity of collaboration, and innovation funnel openness.
Results showed that specialized research or market partners reduced technology
transfer time from research labs to business units. Results also indicated higher
values of PCl index, higher strength of appropriability regime, and higher levels of
project management maturity positively influenced reduction of technology transfer
time from research labs to business units. Results of the logistic regression model
showed that all parameters except higher strength of appropriability regime had a
positive correlation with the occurrence of breakthrough innovations compared with
incremental innovations.

Keywords: Open innovation, Collaboration, Information Systedtsategy, Performance
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Degree of Openness and Project Performance: A Multi-Country Empirical
Assessment of Information Technology (IT) Innovation Projects

I ntroduction

Open innovation is a paradigm that is based onctirecept of availability of abundant
knowledge outside the boundaries of organizati@ysen innovation asserts that firms can
and should use external as well as internal idwas,internal and external paths to market, as
they look to advance their technology. Open Inniovastrategies enable organizations to
access external technology base outside its bosdand also enable the firms to share
internal technologies when outside agencies hagbehibusienss prospects (Chesbrough,
2003). By licensing-in, by buying Intellectual Pesty (IP) or by engaging in co-
development technology in-sourcing is made possiblee in-sourced technologies can
create new markets for the organization or cance¥ely address the needs of its existing
markets. A developed idea/technology not aligninth whe current strategies or for which
current capabilities of the organization do notmup commercialization prospects can be
licensed out to an outside agency. The IP ownedbealicensed out or sold to an external
partner, which will address the needs of the eslepartners’ current market. A spin-off
organization can also develop a new market. Tlopgn innovation strategies aim at
maximizing utility of developed technologies aimiaigcommercial success.

This study identified the influence of degree oénpess, strength of appropriability regime —
which refers to the resource owners’ ability toeige a return corresponding to the value
created by the resource, and project managementritpyabf the focal firm on the
performance of open innovation projects.

This manuscript is structured as follows: next isectdescribes current literature which
provides theoretical support and need for the otrstudy. The research questions,
hypotheses and research methodology for the stredgescribed in the following sections.
Results and contributions are described in the taetions.

Literature Review

Open innovation is defined as“paradigm that assumes that firms can and should us
external as well as internal ideas, and internatlaxternal paths to market, as they look to
advance their technologyChesbrough, 2003¥losed Innovatiorns the model of innovation
management that assumes - to generate ideas foessfigl innovation companies should
develop, build, market, distribute and support itheas, and this paradigm calls for self
reliant organizations having all the capabilitieshouse (Chesbrough, 2004). Under the
concept of open innovation research results are tbtraverse the firm's boundaries rather
than being held within the firm’s boundaries.

Majority of studies on open innovation, includinghé&brough’s work, have built
considerable conceptual knowledge in this emergneg. Current studies on open innovation
have looked at the principles of open innovatiowividual drivers, and benefits of open
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innovation. This section outlines the studies thave attempted to measure degree of
openness and performance parameters.

Measuring Degree of Openness

Existing studies have asserted that adoption oh apeovation principles reduces the time

and cost to develop and launch innovations, anddwgs the innovativeness of the end
solution and inter-organizational transfer of knedde (Chesbrough, Vanhaverbeke, & West,
2006; Gassmann & Enkel, 2006; Van de Vrande, Vamtieke, & Gassmann, 2010). The

measures of openness across current studies aeel loams parameters such as partner
characteristics, permeability of boundaries, anderx of usage of external sources of
knowledge (extent of exploitation of external sasrdy acquisitions and extent of internal
technology licensing) (Gianiodis, Ellis, & Seccl010). Most of the studies have

considered presence or absence of open innovdtateges as a binary categorical variable
while performing the analysis.

Lazzarotti, Manzini and Pellegrini (2010) use twarigbles for representing the degree of
openness: the number and type of partners (pavarasty), and the number and type of
phases of the innovation process open to extewrfibutions (innovation phase variety).

Laursen and Salter (2006) use an additional measitensity of collaboration to measure

openness. Intensity of collaboration is defined ths extent of usage of an external
knowledge source by the focal firm and is measurdédrms of the contributions provided by

that external source. They measure the ‘depthhefcollaboration intensity as perceived by
the focal firms.

Van der Meer (2007) explains adoption of differagenness mechanisms across the
conceptualization, development, and commerciabnasitages of projects. This classification
of project phases is in line with the study of Boeini, Chiaroni, Chiesa, and Frattini (2010)
which categorizes the stages of innovation projestsconceptualization, realization, and
transfer of results. The openness of the stagesised ‘innovation funnel openness’ in their
study. It can be seen that the other ways of catggg stages of open innovation include
acquisition of knowledge, transfer of knowledge,d afirm acquisition (Chesbrough,
2003;2006). The studies show it is essential tatileopenness across the different stages of
project execution.

It is at the project level that firms identify, asfate, and integrate external knowledge. In
order to measure openness of firms, firm levelymsishould be complemented with project
level analysis to measure the extent of externale&dge invioved. However, none of the
existing studies measure openness at a projedtviawen a firm. It is essential to incorporate
partner variety, number of partners, collaboraiimensity, and phase openness to measure
openness at the project level because the extaandfibution by an external source can only
be measured at project level. It is also essetwiainderstand contributions by all of the
partners through out the different stages of intiomgprocess.
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I mpact of Openness on I nnovation Performance

We study the influence of degree of openness onitwovation performance measures at
project level: the technology transfer time and type of innovation outcome. We used the
project level measures from New Product DevelopnidfD) and conceptual frameworks
developed in open innovation domain as no prioeassh at project level exists in the open
innovation research.

Technology Transfer Time

There are studies on innovation speed in the Nieature which have demonstrated that the
existence of accelerator firms consistently imptbwenovation speed and thus generated
early profits (Stalk Jr, 1988). Kesseler and Chla&raa (1996) studied innovation speed
across initial development phase and commerciadizatHowever, these studies do not
distinguish between the influence of internal orteexal sources of knowledge. NPD
literature details specific strategic, project, gass, and environmental characteristics that
lead to acceleration of technology transfer timex. €&ample, Droge, Jayaram and Vickery
(2004) show external strategic design integratiow @nternal process integration with
suppliers and customers improves the innovatione.tinihe conceptual frameworks
developed in open innovation literature (Chesbroug®06; Gassmann et al 2006) also
mention acceleration of technology transfer as ohdéhe main innovation performance
characteristics for open innovation. This study tdbotes by linking the concept of
innovation speed to open innovation, by empiricakyifying the influence of openness on
technology transfer time.

We disentagle technology transfer across two stigesalysis in this study
1. Time from the conceptualization of the projecthe tesearch lab to transfer to the
business unit
2. Time from the transfer to the business unit tofits¢ entry to the market

Degree of Innovativeness

Existing open innovation literature considers tmplioved innovativeness of the outcome of
collaboration as another performance characterdtmpen innovation adoption. According
to Christensen (1997), innovations may be claskifees disruptive, evolutionary, and
revolutionary. The classification is based on clesngn technology and markets that these
innovations create. Disruptive or breakthrough owations changes current technology and
in most of the cases creates a whole new markéstigx solutions may also exit from the
markets due to disruptive innovation. Evolutionaryincremental innovations are normally
modifications in current offerings and create pradduand services with slight modifications
in features. Revolutionary or platform innovatioagate new ways for providing same
products or services for existing markets and thay result in new markets. Gatignon,
Tushman, Smith and Anderson (2002), also classifiegvation outcomes as breakthrough
and incremental. The current study adopts two mdre€ases of innovation outcomes as

L —
W.P. No. 2013-06-03 Page No. 5



IIMA e INDIA
I Research and Publications

breakthrough and incremental innovations as thesorea for degree of innovativeness of the
developed solution to study how open innovationpéida influences the diverse outcomes.

Strength of Appropriability Regime

Since new knowledge and know-how could be a sooffo®mpetitive advantage, protecting
it from the competitors is important. New knowledged know-how may spill over to
competitors when the markets are deregulated, @mpetworks are created, and/or with
improved channels for communication, creating apr@gpriability problem (Hurmelinna-
Laukkanen & Puumalainen, 2007). Innovators areahotiys vulnerable as companies have
various means of protection against the loss ofWledge assets, and by taking advantage of
these protection mechanisms, innovators can makangibles non-transferable, and
consequently profit from their knowledge asseteylimay also be able to earn rents for their
assets. Hurmelinna-Laukkanen & Puumalainen, (20@Tine appropriability regime as the
means by which the resource owners are guarantdee for their resources.

In the case of open innovation, use of internal @xtérnal paths to market and emphasis on
moving people from one organization to other maate complex networks that have access
to organizational knowledge (Chesbrough, 2003).th same time, these networks and
knowledge transfer processes are critical for ope@ovation management. Moreover, it is
found that protection of IP may hinder the collaimm process (Vonortas & Okamura,
2009). Therefore, rather than the maximization aiftgction, the major goal in an open
innovation network should be maximization of expéchet profit from the knowledge assets
(Shapiro & Varian, 1999). This objective is alignedth maximizing efficiency of
appropriability regime to benefit from their knowlge assets

However the role of appropriability regime, whichaynbe an important attribute at the
project level, is not explored in the context oenpnnovation. While doing a project level
analysis, the measurement of strength of appraptjakegime can be done based on scale
developed by Hurmelinna-Laukkanen and Puumalai@®f®), and Hurmelinna-Laukkanen,
Sainio, and Jauhiainen, (2008) the context of multiple sectors in FinlandThe scale
incorporates measures for mechanisms such asekttedl Property Rights (IPRs), contracts,
tacit nature of knowledge, Human Resource Manage(hthiM), lead time (ability to be the
first on market), and practical or technologicalam& of concealment (restricting usage
through passwords).

Project Management Maturity of Focal Firms

Proficient project management could avoid unnecgsgaggers in the innovation processes.
Some empirical findings show that increasing thggmt management maturity is positively
correlated to the innovation levels (Chen et @1®. The proficiency of launch activities
(Henard & Szymanski, 2001) and project monitoring eeview (Chen et al, 2010) positively
influence the outcomes. However, when the complexithe project management processes
increases, the increased task of co-ordination dmstwpartners may cause delays and
challenges (Das et al, 2006). Depending on the tfpproposed innovation outcomes, the
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management activities in a project are likely toyvdncremental innovations require fewer
changes in technology and are easier to managempated to breakthrough innovations
(Cooper & Klienschmidt, 1994). However, in the @t stream of studies, conducted in the
open innovation area, the role of project manageénmeaturity by the focal firm is
unexplored. While performing a project level anaysf openness, project management
maturity is an antecedent that may affect the iatiom performance in open innovation
projects, and therefore its influence on innovaperformance needs to be analysed.

Market Knowledge Strategies

Exploration and exploitation are the two market Wlemlge search strategies. March (1991)
introduced the concepts of exploration and expioitaas: Exploration includes things
captured by terms such as search, variation, riaking, experimentation, flexibility,
discovery, and innovation while Exploitation inchsdsuch things as refinement, choice,
production, efficiency, selection, implementatiand execution’ While exploration is
experimentation oriented, exploitation is variedyhucing and efficiency oriented (March,
1991). These two strategies require different stines, processes, strategies, capabilities and
cultures, and may have different impacts on anroegéion’s performance. Therefore, it is
necessary to understand which strategy has beepteadddoy focal firms in the open
innovation projects and study the processes aaugigdi

Li, Vanhaverbeke, and Schoenmakers (2008) buildManch (1991) and other studies on
categorization of projects and define exploitatsord exploration in terms of technological
innovation projects. According to the study, exyabon and exploratory strategies are
knowledge search strategies that enable technalogicovations to be translated to new and
commercially viable business models. The stratelgoegever differ in ways of building ties
and network configuration, and in risk taking catezption of organizations. Exploitation is
characterized by stronger ties by which firms toybroaden their existing technological
capabilities (Dittrich and Duysters, 2009).

Li, Vanhaverbeke, and Schoenmakers (2008) recoegikting studies and show a positive
relationship between exploration strategy and outedeing breakthrough innovation, and
exploitation strategy leading to incremental innewa  However, exploration and
exploitation are ex-ante strategies of firms wigplesuing innovations while breakthrough
and incremental innovations are outcomes of thega®es. Hence the relationship need not
hold in every innovation process. The relationsamq influence in the context of open
innovation projects needs further investigation.

Literature Gaps

Studies on open innovation, including Chesbrougherk, have built considerable
conceptual knowledge in this emerging area. Thexe Haoked at the principles of open
innovation, individual drivers, and particular béte Lazzarotti & Manzini (2009) have
developed a conceptual framework to analyze thacimles of open innovation while
Boscherini, Chiaroni, Chiesa, & Frattini (2010) afdang, Kim, & Kim (2009) have studied
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a particular aspect of open innovation such a®faéhfluencing adoption of open innovation
principles in pilot projects and open source tedbgy projects respectively.

No constructs have been developed to measure tpreal®f openness of projects, open
innovation project performance, and to identify tinluence of various factors on the
performance of open innovation projects. Theretsxasneed to evaluate degree of openness
and analyse how factors such as type of netwotksngth of appropriability regime, and
project management maturity in open innovationiatiites influence the performance of
projects. From the current studies we may alscheeecollaboration with different types of
partners helps firms differently. However, no sfiecesearch on benefits of specific external
sources of knowledge has been developed yet.

Firms adopt open innovation practices to accelemt®mvation activities and enhance
efficiency of innovations; however limited scholartesearch has explored underlying
facilitating factors (Chesbrough et al, 2006; Gamsm & Enkel, 2004). No research has
empirically tested whether open innovation can cag innovation process (Chesbrough,
Vanhaverbeke, & West, 2006). Kessler and Bierly0@0suggests if open innovation can
accelerate transfer of technology, firms may gaimitable competitive advantage over
competitors. However, empirical evidence on thedotpf open innovation on technology
transfer time is to yet to be developed.

Current studies show conflicting findings on partrobaracteristics and open innovation
performance. Based on samples from ten US based 6perating in advanced scientific and
chemical materials, industrial equipments, and gores goods, Kessler, Bierly and
Gopalakrishnan (2000) found collaboration with exéé partners can delay projects.
However, studies like that of Droge, Jayaram anck&fiy (2004) and Langerak and Hultink
(2005) found that transfer time reduces with imga\collaboration. Droge, Jayaram and
Vickery (2004) were looking at firm performance anfluence of technology transfer time
in automotive sector while Langerak and Hultink@@plooked at how supplier involvement
influenced firm performance in the manufacturingtese These studies however did not
differentiate contributions of internal and extdrsaurces of knowledge and assumed the
focal firm takes the solution to market. Moreovarthe study of project phases were limited
to research and commercialization stages. A gramualysis on the type of partners, phases
of projects, and classification of contribution®gld address this conflicting finding.

Research has not explored what specific factorsiente inter-organizational transfer of
knowledge across different stages of the projecis lalso important to analyse partner
influence on technology transfer time as open iatiom aims at commercial success of
projects. The influence of appropriability regimedats effect on knowledge sharing and the
related factors that lead to better collaboratenmg the direct influence on open innovation
project performance also need to be explored.

Existing open innovation studies have been maintypdacted in the Manufacturing,
Pharmaceutical, and Electronics sector. Studié¢iserinformation Technology (IT) sector, an
area which has high scope for open innovation andsesector performance influence, are
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inadequate. Moreover, most of the empirical studieslimited to single cases of firms or a
small aspect of open innovation such as licensingridetails of spin-off organizations. The
unit of analysis has remained at the firm levallirthe existing empirical studies.

This study tries to address some of these gapgifidenin the current studies by careful
disaggregation of data and analysis at multiplelkev

Resear ch Objectives

This study explored how openness of projects imiteés the innovation performance.
Innovation performance was measured based on redusf technology transfer time from
research labs to business units and from business @o market, and degree of
innovativeness of the end result.

Specific objectives of the study in the quantitatphase were to identify the influence of the
following factors on open innovation project penf@nce measured in terms of technology
transfer time reduction and degree of innovativereéthe outcome:

e partner variety — differentiated as collaboratioithwresearch (research labs,
government run institutions, and academic partneasii market partners
(customers, suppliers, start-ups, strategic aldanand other value chain partners)

* number of partners — number of research and mpdcéters

* the phases of the project at which the project ggesn (innovation funnel
openness)

* intensity of collaboration with the partners asgeéred by the focal firm

» strength of appropriability regime — strength ofamres that guarantee value for
resource owners in each of the project

* project management maturity by the focal firm

This study refined the dependent variables: teduywltransfer time and degree of
innovativeness as described below in order to iffespecific influence of these independent
factors.

Technology transfer time was measured as:

1. Time from the conceptualization of the projecthe tesearch lab to transfer to the
business unit
2. Time from the transfer to the business unit td frgry to the market

Degree of innovativeness was classified as:
1. Incremental
2. Breakthrough

The developed hypotheses are:

1. Increasing the partner variety in an open innovatigetwork accelerates the speed of
the innovation process
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2. Increasing the number of partners in the open imtion network will increase the
time of the innovation process

3. Increasing the openness of project phases accelertte speed of the innovation
process

4. Increasing the intensity of collaboration with tipartners in an open innovation
network accelerates the speed of the innovatioogs®

5. Increasing the openness of projects increases dgre@ of innovativeness of the
technology solutions

6. Making the appropriability regime stronger improvélse success rate of open
innovation projects

7. Effective project management (control) improvesdhecess rate of open innovation
projects.

The overall conceptual framework and predictedtiatahips are shown in Figure 1.

Openness measures

Partner variety

Success measures

Technology transfer time:
Partner size 4 research units to business
units

Innovation funnel

openness Technology transfer time:

A business units to market

Intensity of collaboration |

4 Degree of innovativeness

Strength of appropriability
regime [

Project management
maturity

Figure 1: Conceptual model for the study (green lines show possible positiverelations
and red lines show possible negative relations)

Qualitative Analysis

Even though the quantitative empirical assessnrethis study looks at projects as the unit
of analysis, it was difficult to separate the filewel context from the projects while studying
the process aspect;2s of implementing open innmvatMoreover, the existing body of
literature was not extensive enough to pose caesehrch problems. Hence, we conducted
qualitative phase prior to the survey based aralylsiventy four semi-structured interviews
were conducted to develop and validate the scaleptad. Two case studies at SAP Co-
Innovation Labs (COIL) and IBM India Research Lalsre used to explain how open
innovation principles were practiced in the indydby documenting and analysing open
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innovation projects across their complete life eydlhe cases were also used to augment the
quantitaive analysis.

Details of Data and Methodology

To test the developed hypotheses, we used a datas¢ed from project data collected from
firms across India and Europe. The studied firmduighe both specialized IT firms and

organizations that had executed IT projects. Thasgd used for analysis consists of 92
research projects that were executed in these filumisg the time period 2006-2012. 57 of
the projects were collected from the firms basetlajuindia and 35 from Europe. Even

though the independent data set size across ImdicEarope was inadequate to perform a
differential analysis, we controlled for the regitactor throughout our analysis in all the

developed models.

Three of the observations were found to be outfiens the analysis and was removed from
the sample for further analysis. 89 projects wesedufor the final analysis of which 56 are
from India and 33 from Europe. Details were cokelcbased on responses from multiple
sources including the top management and managetsarge of the projects. The statistical
methods used in the current study were Ordinarysti8guared (OLS) Multiple Regression
and Logistic Regression. Multiple Regression wasdu® identify the influence of multiple
independent variables on the Technology TransfereTihile Logistic Regression was used
to predict the Degree of Innovativeness of the auie.

Findings

The model fit is provided in Table 1 for multiplegression models for technology transfer
time stage 1 and stage 2 and for the logistic esgpea model to predict outcome as
breakthrough innovations.

The results of the analysis are given below in &&hl3 and 4.

Table1: Modd Fit

Regression Model Adjusted R-Square | Regression Fit (F Value)
Technology Transfer Time Stage | 0.629 15931
Technology Transfer Time Stage 2 0.315 5.038
Degree of Innovativeness (Logistic 0.626 (Nagelkerke R- 93.3% (Prediction)
Regression) square)
- T——
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Technology Transfer Time Stage |

Variable Beta | Significance | VIF
Number of Academic Partners * Average Intensity of -0.469 0.031 2.872
Collaboration

Number of Market Partners * Average Intensity of -0.368 0.033 2.042
Collaboration

Partner Variety Dummy 2.482 0.256 2.591
Strength of Appropriation Regime -1.864 0.031 1.283
Project Management Maturity -1.692 0.076 1.518
Project Complexity -0.799 0.348 1.701
Region -3.627 0.0l6 1.797
InnovationType 16.383 | 0.000 1.561
Prior Experience — Dummy | -2.142 0.091 1.328
Prior Experience — Dummy 2 -4.508 0.033 1.258

Table 3: Resultsfor Technology Transfer Time Stage 2

Technology Transfer Time Stage 2

Variable Beta | Significance | VIF
Number of Academic Partners * Average Intensity of 0.959 0.032 2.790
Collaboration

Number of Market Partners * Average Intensity of -0.009 0.951 1.466
Collaboration

Partner Variety Dummy -7.157 0.008 2.887
Strength of Appropriation Regime -2.555 0.007 1.259
Project Management Maturity 1.433 0.145 1.346
Project Complexity 1.985 0.032 1.620
Region 2.503 0.113 1.681
InnovationType 4.896 0014 1.636
Prior Experience — Dummy | 1.007 0.464 1.322
Prior Experience — Dummy 2 -1.234 0.586 1:233
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Table 4: Resultsfor Degree of Innovativeness

Degree of Innovativeness - Logistic Regression

Variable B Exp(B) | Significance
Partner Variety - Dummy -2.699 | 0.067 0.140
Number of Academic Partners * Average Intensity of 0.143 1.153 0.364
Collaboration
Number of Market Partners * Average Intensity of 0316 1.371 0.030
Collaboration
Strength of Appropriation Regime -1.336 | 0.263 0.036
Project Management Maturity 2.104 8.196 0.021
Project Complexity 2.248 9.466 0.001
Region 3.287 26.759 | 0.056
Prior Experience — Dummy | 1.872 6.499 0.124
Prior Experience — Dummy 2 2014 7491 0.235
Discussion

In the initials models developed for analysis wa sae the two dummy variables created to
analyse partner variety (dummy 1 corresponding tmadamic/research or market
collaboration and dummy 2 corresponding to onlydaaaic/research collaboration or both
types of collaboration) had high correlation and\atso correlated to the number of partners
and intensity of collaboration. Hence, for the finaodel developed for analysis, the variety
aspect was studied from the single dummy variabkeesponding to having one form of
partnership, either with market partners or reseaartners (value 0) and having both types
of partnership (value 1).

Partner Variety Dummy for Stage 1 has a co-effica2.482 (with significance level 0.256)
showing Technology Transfer Time increases in Sfagden both the types of partners are
present, even though significance level is not highsults show having both the type of
partners has no significant influence on the radocof technology transfer time from
research labs to business units. Thus, it is bedteave either Academic Partners or Market
Partners as specialized partners according toti@vation objective.

In the similar model developed for Technology Tfangime Stage 2, we can see Partner
Variety Dummy has significant influence on the Tfam Time in Stage 2 (-7.157 with
significance level p < 0.008) showing having bogpes partners in the commercialization
phase reduce the time to market innovations frarbtksiness units.

The insights gained from the qualitative stage Ighih the importance to analyse the extent
of contributions from external sources to determtine degree of openness at the project
level. The cases also show increasing number dh@&; phase openness, or intensity of
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collaboration independent of other factors needinotease the openness of the projects.
When we statistically analyse Number of ReseareinBis in Stage 1 and Average Intensity
of Collaboration with Research Partners acrosddbation and Development stages it was
found to be significantly correlated (0.752) andnsere Number of Market Partners in Stage
1 and Average Intensity of Collaboration with Markeartners across the Ideation and
Development stages (0.613). Hence, for the analysitis study to measure degree of
openness, we used the composite index termed thitaePaCollaboration Intensity (PCI
index) measured as follows:

Research PCI Index Stage 1. Average number of n@sgaartners across ideation and
development stages * average intensity of collaibmravith research partners across ideation
and development stages

Research PCI Index Stage 2: Number of researchgrarin the commercialization stage *
average intensity of collaboration with researctirgas in the commercialization stage

Market PCIl Index Stage 1: Average number of marpattners across ideation and
development stages * average intensity of collaimravith market partners across ideation
and development stages

Market PCI Index Stage 2: Number of market partnershe commercialization stage *
average intensity of collaboration with market pars in the commercialization stage

We analyse Hypotheses 2, 3 and 4 together as wasarg this composite index. For the
analysis for Hypotheses 2, 3 and 4 we modifiedhyy@otheses into a single hypothesis (and
sub-problems) as given below:

Improving the PCI index of project reduce the testbgy transfer time from research labs to
market.

In Stage 1, we can see from the results ResearthnB&x Stage 1 and Market PCI Index
Stage 1 both have significant negative correlatgth Technology Transfer Time (-0.469
with p<0.031 and -0.368 with p<0.033). While in gd&2, we see can the variable Research
PCI Index Stage 2 has a positive correlation widthhology Transfer Time (0.959 with
p<0.032) and Market PCI Index Stage 2 has no sogmif influence.

Hypothesis 5 was developed to test the influencenwhber of partners, intensity of
collaboration, and openness of project phaseseddlree of innovativeness of the outcome.
The model for analysis used the PCI index devel@methence the hypothesis was modified
accordingly as given below.

Increasing the openness of projects increases digee@ of innovativeness of the technology
solutions

Hypothesis 5 was tested using the binary logigtgression model. The classification model
predicts overall 93.3% of the observed values. iBetd the model are given above in the
binary logistic regression model outputs. In thediection model all variables apart from the
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Strength of Appropriability Regime and Partner ¥gyiDummy have a positive influence on
breakthrough innovations.

Hypothesis 6 was developed to test Strength of émpability Regime — Reduction of

Technology Transfer Time and Degree of Innovatigsneelationship. From the binary
logistic model we can see Degree of Innovativenetsationship is not supported and
contrary to our assumption stricter policies on #ecrecy control etc show negative
relationship with outcomes resulting as breakthhougnovations. The result shows that
freedom in operations may actually improve the Begof Innovativeness of the outcomes.
From Model 4 developed for Stage 1, we can see@tieof Appropriability Regime has a

negative correlation with the Technology Transfem& Stage 1 with high level of

significance ( -1.864 with p<0.031). Similarly fdechnology Transfer Time Stage 2, the
negative correlation is stronger (-2.555 with p€JF.)0

Hypothesis 7 explores the relationship betweeneptonanagement maturity of the focal
firm and innovation performance of the projects.Siiage 1, Project Management Maturity
has a negative correlation with the technologydfantime (-1.692 with p<0.076). However,
in Stage 2, the opposite relationship is exhibitbdt with a weaker support. Project
Management Maturity has a positive correlation 33.4vith p<0.145 which was moderately
significant, showing the transfer time processestaking more time, when the focal firm’'s
influence on partners is stronger and when the ortvihas more formal processes for
activities like closure and reviews. Hence, we ngayeralize stricter and formal control
processes may create additional overhead on thefératime (However, with very weak

support p<0.145). The binary logistic model alsmveh positive influence of project

management maturity on the innovation outcome.

Comparative Analysis across the Regions

In the models shown for the Transfer Time in stadgend stage 2, and for the Degree of
Innovativeness, we had controlled for the regiaridia 56 projects in the final analysis were
from focal firms based out of India and the remagn83 were from Europe (from the final

sample after outlier analysis).

For Technology Transfer Time Stage 1, Region fattas a distinct negative correlation
(-3.627 with significance 0.016), showing clearuetibn in technology transfer time in the
European projects. In Stage 2, the Region facterahpositive correlation with the Transfer
Time (commercialization stage) as shown in theltedar stage 2 (2.503 with p<0.113), a
moderately significant relationship. This shows ttithe Indian projects had lower
commercialization time as compared to the Europeajects. The region factor also shows a
positive influence on breakthrough innovation ire thinary logistic regression analysis
(Exp(B) = 26.579), showing that the European op®@rovation projects resulted more in
breakthrough outputsThe results show that the conceptualization and dewvedop in the
research phase are quicker in the European op@vatian projects while Indian projects
aimed at faster commercialization with improved rmopess. Further, the degree of
innovativeness of the end results is found to lebéor European projects.
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Influence of Prior Partner Experience

We formulated two dummy variables to analyse tlili@mce of prior partner experience on
transfer time and degree of innovativeness of thieame. Prior partner experience was
mentioned as a significant success factor duriregdhalitative stage of analysis and this
factor was controlled during the quantitative aseyThe first dummy variable had value 0
when there were no prior experience and value Inwdrdy one of the partners had prior
experience showing moderate level of prior pargrerience. The second dummy variable
had value 0 when there were no prior experiencevaige 1 when all of the partners had
prior experience in the network showing completel®f previous experience.

Both the prior experience dummy variables show matdéy significant influence on the
reduction of technology transfer time in stage 2.142 and -4.508 with p<0.091 and
p<0.033), showing prior experience of anyone of thetners itself will reduce the
technology transfer time from research labs to rmss units (Ideation and Development
stages) and innovation performance improves whénpaiftners has prior experience.
However, in stage 2 the relationship is not sigaifit for both the scenarios, a single partner
having prior experience or even all partners havprgpr experiences, showing the
commercialization phase involves a set of proceasdsactivities that cannot be influenced
even by the partners who have prior experience.iifhevation outcome is also positively
influenced by the prior experience factor. Exp(&) $ingle partner having prior experience is
6.499 favouring breakthrough innovations and mldtipartners’ prior experience have
positive influence of 7.491, showing previous dotieation, when repeated will actually lead
to more effective collaborations resulting in momeovative outcomes.

Contributions

Firms need to accelerate the innovation process kpewnith competition and make sure the
research results reach market in a faster pacedifteeent components of opening up the
boundaries and its influence on transfer time weeatified from the project data. Results
suggest organizations may decide on how to deulelp open innovation strategies based
on the expected outcomes. However, we have noturesthBow open innovation will impact
the possibility of generating revenue or how fastate in revenue generation can be
achieved. Results show adopting open innovaticategjres decreases the time to market of
R&D projects.

All previous attempts to analyse partner contrimutand influence of external collaboration
considered all types of partners together and ienomnovation studies adoption of the
strategies by a focal firm to open up boundarieseve@nsidered as indicators for openness.
However, we analysed the phenomenon in a more gnamvay and differentiated the
influence of openness based on each of the paressné&egree of openness may be defined
from our analysis as cumulative effect of all tleeiables analysed.

Degree of openness = F(partner variety, PCI indexiber of partners, phase openness,
intensity of collaboration))
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The results show how to structure the open innomatietworks according to the innovation
objectives. The granular analysis across diffestages for technology transfer shows the
need to structure the network differently acrogsdifferent stages. In stage 1, partner variety
was not preferred. However, increasing the numbeadners, phase openness and intensity
of collaboration with specialized partners showagbrioved technology transfer time across
the ideation and development phases. In stagee? #hough PCI index was not showing
significant influence, improving the variety wasoghng significant influence. The measures
for strength of appropriability regime and proj@ecanagement maturity were also found to
improve technology transfer time across both thges.

All measures of openness and project managementritgahad positive influence on the
degree of innovativeness of the outcome while gtferof appropriation regime was
hindering breakthrough innovation. The resultshef study will help in understanding how
to modify different aspects of open innovation whke innovation objective is to develop
breakthrough innovations. In case the objectivedude both reduction of technology
transfer time and degree of innovativeness, streditappropriability regime should be
minimized. However, other factors will contributeogttively to both the innovation
objectives. The results also show how granularyamalof different aspects of openness
influences performance and why earlier studiesfbadd conflicting results. Earlier studies
had considered open innovation as a single pramestidied one aspect of partnering such
as taking adoption of one open innovation strai@gya proxy for openness and considering
number of external partners as a measure of openfidss study was successful in
addressing such gaps.

Limitations

One of the limitations of this study is the samgiee. The study attempted to study open
innovation at project level and required complatestances of open innovation IT projects.
Most of the IT firms are yet to adopt open prinegphnd the projects for which data can be
provided from the studied firms were limited. Theemll sample size was good enough for
analysis but was not sufficient for a region wis#edential analysis. Even though data
collected was cross checked using project repants whenever possible with multiple
respondents who had handled the same project, ieeyebe response bias for variables such
as intensity of collaboration and project comphexBy using additional questions to all
respondents the scale was made clearer in the mttienreduce responses biases across
different firms.
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