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Abstract. Topicality/Problem. ldea management systems (IMS) are manageable, systematic
tools, tool kits or complex systems that helps to generate and evaluate ideas and are an
important element of organizational development. Many well-known organizations (e.g.
Volkswagen, Microsoft, GE Healthcare, Procter and Gamble, Boeing, Siemens, etc) are
successfully applying web-based IMS. But there is no research that explores the impact of web-
based IMS on intellectual resources development.

Research aim — to research the impact of IMS on intellectual resources development and to
provide recommendations to practitioners for its broader assistance in enterprises to ensure
innovation acceleration.

Methodological approach. The empirical research was based on 447 enterprise survey
applying.

The research results show the following results: IMS application has resulted in a new
intellectual resource, in a patents and improved innovation acceleration.

Research limitations. Survey research may limit the generalisability of the result, because the
survey target group is commercially available web-based IMS applied enterprises.
Originality/value. The research based on the empirical data analysis contributes to
understanding the directions and significance of IMS impact on intellectual resources
development.

Keywords: idea management systems, innovation acceleration, intellectual resources, patents,
survey research.

Introduction
The development of intellectual resources for delivering innovations

attracted research interests from many scholars (Chesbrough, 2006; Dahlander &
Gann, 2010; Gassmann, Enkel & Chesbrough, 2010; West & Bogers, 2014,
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Chesbrough, Lettl, & Ritter, 2018; Luyu, Zhu, Han, He, & Bao, 2020;
Guertlerab & Sick, 2020; Zhilenkova, Budanova, Bulkhov, & Rodionov, 2019).

IMS are manageable, systematic tools, tool kits or complex systems that
helps to generate and evaluate ideas and are an important element of
organizational development. Many well-known organizations (e.g. Volkswagen,
Microsoft, GE Healthcare, Procter and Gamble, Boeing, Siemens, etc) are
successfully applying web-based IMS. But there is no research that explores the
impact of web-based IMS on intellectual resources development.

There is a gap in literature to identify the role of Idea management system
(IMS) to develop intellectual resources and specifically generate patents, as well
to deliver innovations. Research aim — to research the impact of IMS on
intellectual resources development and to provide recommendations to
practitioners for its broader assistance in enterprises to ensure innovation
acceleration.

To reach the aim was conducted the survey about IMS and it’s application.
It should be noted that in order to reach the target audience more accurately, the
authors asked IMS developers to distribute the survey to their clients. The
empirical research was based on 447 enterprise survey applying.

Characteristics of Idea Management and Idea Management Systems

To explore concept of IMS it is important to study also idea management,
because reveals social elements of these systems (Selart & Johansen, 2011),
structural process elements (Deichmann, 2012; Westerski, 2013). IM studies
mainly explores these elements based on the real case studies and existing
commercially available IMS has (Westerski, Dalamagas, & Iglesias, 2013;
Bertetta, 2015), but also a lot of studies tries to explotre these elements by creating
new IMS (Bothos, Apostoulou, & Mantzas, 2012; Lowe & Heller, 2014).

Table 1 IM and IMS Main Characteristics (Mikelsone, Volkova, & Liela, 2019)

IM — systematic, manageable process of idea generation, evaluation and further process
continuation
IM dimensions

Idea generation (preparation, | Idea evaluation (screening, Further IM (further concept
capture/gathering of ideas, selection, retention) development  with IM
retention, enhancement) iterations, distribution of
ideas, retention)

IMS —a tool, tool kit or complex system which provides systematic, the manageable
process of idea generation, evaluation and further IM.
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The article describes only commercially available web-based IMS
application and IMS impact on the performance results — focus has been selected
as a narrowing point in order to better identify the sample of the study. See
diferences between idea management (IM) and IMS in Table 1.

The studies of the relationships between IMS and intellectual resources, IMS
and patents become even more important in a fast-changing environment as it is
a determinant of competitiveness for established firms to achieve a good
performance in the long-term. The same applies to the studies of usage of IMS
and capability to deliver innovations relationship.

Involved IMS sources could define 3 main IMS types (external, internal or
mixed IMS). Main criteria for this classification is where are the obtained
knowledge used in the IM internally or externally of the organisation. Internal
IMS involve in IM all employees of the organisation or only some departments.
External IMS - crowds, loyal clients etc. Mixed IMS provides a opportunity to
involve both- internal and external idea generators and evaluators.

The Linkage between Intellectual Resources and Intellectual Capital

According to O’Cass and Sok intellectual resources include intangible assets
such as licences, trade marks and patents held by the enterprises (O’Cass &
Sok, 2013).

In the literature, most studies explores evidence for the tight link between
intellectual capital (IC) and innovation performance of an organization (European
Commission, 2006; Inkinen, Kianto, Vanhala, & Ritala, 2014; Lerro,
Linzalone, & Schiuma, 2014; Subramaniam & Youndt, 2005; Teece, 2007,
Dumay, Rooney, & Marini, 2013). The IC concept was introduced by Galbraith
(Galbraith, 1969). Edvinsson and Malone explored that IC is the set of intangible
assets that the enterprise owns or has access to (Edvinsson & Malone, 1997).

Belluci et al states that IC proved itself to be a very versatile, dynamic and
contemporary concept, capable to raise an increasing scholar interest year by year
and to renew itself (Belluci, Marzi, Orlando, & Ciampi, 2020).

The authors of the paper agree with M. Buenechea-Elberdin (2017) that
comprehending what is known about the IC and innovation relationship is
significant for both academics, aiming to grasp potential research opportunities,
and managers, looking for insights into how to enforce innovation in their
organisations.

Warkentin states that IC emerges from the difference between the book value
and the market value. So, if a firm has this mismatch that means it has a great
future potential. Although it is not so clear where does it comes from? From the
intelligence, [...] the collaboration between people. [...] So, how do firm create
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knowledge, IC? How they grow it, foster it, leverage it, check it? (Belluci et al.,
2020).

From the authors point of view, the enterprise intellectual resources become
IC when they are managed strategically, e.g. supporting reaching strategic goals
and implementation of generic strategies of company. Therefore, the authors have
explored how different IMS application types that could be used for the
intellectual resource’s development as a necessary condition for development IC
of organization.

The Role of IMS in Intellectual Resources Development

In open innovation perspective (Chesbrough, 2003; West, Salter,
Vanhaverbeke, & Chesbrough, 2014), firms attract knowledge from a wide range
of external sources (Bjork & Magnusson, 2009; Laursen & Salter, 2006; 2014).
The external and mixed IMS are one of such importance sources. Innovation is
the outcome of application of these knowledge turning them in patents or other
IC (Cruz-Gonzélez, Lopez-Séez, Navas-Lopez, & Delgado-Verde, 2015;
Doloreux, 2004; Weitzman, 1998).

According to Open innovation theory (Alexy, Bascavusoglu-Moreau, &
Salter, 2016), a holistic cognitive approach should allow the company to exploit
internal knowledge and use external knowledge in the dynamic environment
(Giudice & Maggioni, 2014; Ferraris, Santoro, & Dezi, 2017; Santoro, Vrontis,
Thrassou, & Dezi, 2018). Both internal and external IMS are significant tools to
attract and manage ideas for delivering licences, trade marks and patents. On the
other hand, innovation has been defined as a tool that combines knowledge in new
ways (Du Plessis, 2007), highlighting the potential of the organization’s
knowleadge to encourage development of innovations (Vaio, Palladino, Pezzi, &
Kalisz, 2020). The authors point of view is that innovation is not a tool itself but
rather the result of recombination of existing and new knowledge in a new ways
by exploiting existing and newly attracted resources.

Innovation development is a critical source of growth and profitability
(Audretsch, Coad, & Segarra, 2014) that has been traditionally associated with a
firm’s internal R&D activities; however, more recently, firms are increasingly
drawing knowledge and technologies from external sources (Chesbrough,
West, & Vanhaverbeke, 2006; Grimaldi, Greco, & Cricelli).

Research Methodology
The survey was conducted on the survey platform ,, The QuestBack” in 2019.

This survey results allowed to compile data on IMS in 8 blocks: (1) type of IMS;
(2) tasks; (3) organization system; (4) adaptation and type of use; (5) IMS results;
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(6) organizational effectiveness; (7) new structures; (8) problems with the use of
IMS. A total of 186 elements are summarized in 8 question blocks. In this paper
applied the survey block — IMS results. The questionnaire was created and
distributed in English, as the dominant language of the IMS and its use in English.
It should be noted that in order to reach the target audience more accurately, the
authors asked IMS developers to distribute the survey to their clients. It was stated
that the survey should only be sent to companies using the system in question to
the person in charge of the IMS. In the author private communication with 107
IMS developers and the information published by the IMS concerned, it was
concluded that the IMS employs around 70000 - 120000 companies (derived from
the average number of IMS clients). Survey distributed globally. Research aim is
to clarify IMS perspectives from intellectual resources development side and thus
improving innovation acceleration and to draw the theoretical conclusions on
choosing and applying the most appropriate IMS approach in this area.

The following hypothesis statements have been tested:

H1: IMS application has resulted in new intellectual resources.

H2: IMS application has resulted in patents.

H3: IMS application has improved innovation acceleration.

Hypothesis testing approach is based on theoretical guidelines (Moore,
McCabe, Alwan, & Craig, 2016). For hypothesis testing the authors will use the
proportion (P;) of respondents who believe that the application of particular type
of IMS has resulted in new intellectual resources:

ki

where k; — the number of respondents who believe that the application of
particular type of IMS has resulted in new intellectual resources;

n; — the number of respondents applying particular type of IMS.

Null and alternative hypothesis are defined as follows:

Ho: Pi—P;<0and Ha: Pi—P;>0 (2)

As samples are simple random and independent, and k > 80 & (n — k) > 30,
the difference of two proportions follows an approximate normal distribution and

test statistic is calculated as follows (Moore, 2016):
Pi—P]'

z= ©)

JPC*(l—Pc)*(#%)
i nj

where the pooled proportion (P.) is calculated as follows (Moore, 2016):
_ k; + kj
= T

@
Decision rule is to reject Ho in favour of Ha, if z-statistic (zsa:) is larger than
z-critical (z,) values (1,645) for (o« = 0,05):
Zstat > Zg (5)
In Figure 1 see the distribution of respondents.
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Figure 1 Distribution of the Respondents (created by the authors)

Findings of Hypothesis

Application of IMS types and new intellectual resources creation
The results show the extent to which different IMS types has resulted in new
intellectual resources, are summarized in the following Figure 2.
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Figure 2 Proportion of Respondents Who Believe that Application of Particular IMS Type
Has Resulted in New Intellectual Resources, % (created by the authors)

Calculated proportions of respondents who believe that applications of
particular IMS type has resulted in new intellectual resources, pooled proportions
as well as z-statistics and corresponding p-values are summarized in following
Table 2.
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Table 2 Statistics for Hypothesis Testing about Application of Different IMS Type and New
Intellectual Resources Creation (created by the authors)

IMS type Pi IMS type Pi Pc Zstat p-value
Active 0,7874 | Passive 0,5946 0,7292 4,9307 <0,001
Internal 0,7679 | External 0,5485 0,6659 4,8829 <0,001
Mixed 0,8101 | Active 0,7874 0,7959 0,7144 0,237

As calculated z-statistics are larger than critical values for first two
comparable IMS types pairs, authors would reject the corresponding null
hypothesis and conclude that sample data provide strong evidence to support
alternative hypothesis. Conclusions that application of active IMS has resulted in
a new intellectual resource more than application of passive IMS and application
of internal IMS has resulted in new intellectual resources more than application
of external IMS is supported also by low p-value (<0,001).

As calculated z-statistic isn’t larger than critical values for the third
comparable IMS types pairs, authors can’t reject the corresponding null
hypothesis and conclude that sample data do not provide enough evidence to
support alternative hypothesis - the difference in the proportions of respondents
who believe that application of mixed IMS type has resulted in new intellectual
resources more than application of active IMS type isn’t statistically significant.

Application of different IMS types and new patents

The results show the extent to which application of different IMS types has
resulted in new patents, are summarized in the following Figure 3.
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Figure 3 Proportion of Respondents Who Believe that Application of Particular IMS Type
Has Resulted in New Patents, % (created by the authors)
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Calculated proportions of respondents who believe that applications of
particular IMS type have turned in new patents, pooled proportions as well as z-
statistics and corresponding p-values are summarized in following Table 3.

Table 3 Statistics for Hypothesis Testing about Application of Different IMS Type and New
Patents (created by the authors)

IMS type Pi IMS type Pj Pc Zstat p-value
Passive 0,4324 | Active 0,3598 0,3817 1,6989 0,045
Internal 0,2437 | External 0,1716 0,2104 1,8547 0,032
Mixed 0,4319 | Active 0,3598 0,3869 1,8758 0,030
Passive 0,4324 | Mixed 0,4319 0,4321 0,0110 0,496

As calculated z-statistics are larger than critical values for first tree
comparable IMS types pairs, authors would reject the corresponding null
hypothesis and conclude that sample data provide strong evidence to support
alternative hypothesis. Conclusions that application of passive IMS has resulted
in new patents more than application of active IMS, application of internal IMS
has resulted in new patents more than application of external IMS and application
of mixed IMS has resulted in new patents more than application of active IMS is
supported also by low p-value (<0,045).

As calculated z-statistic isn’t larger than critical values for the fourth
comparable IMS type pairs, authors can’t reject the corresponding null hypothesis
and conclude that sample data do not provide enough evidence to support
alternative hypothesis - the difference in the proportions of respondents who
believe that application of passive IMS type has helped to achieve goals more than
application of mixed IMS type isn’t statistically significant.

Application of different IMS types and innovation acceleration
improvement

The results of the survey, which show the extent to which different types of
IMS has improved innovation acceleration, are summarized in the following
Figure 4.
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Figure 4 Proportion of Respondents Who Believe that Application of Particular IMS Type
Has Improved Innovation Acceleration, % (created by the authors)

Calculated proportions of respondents who believe that applications of
particular IMS type has improved innovation acceleration, pooled proportions as
well as z-statistics and corresponding p-values are summarized in following
Table 4.

Table 4 Statistics for Hypothesis Testing about Application of Different IMS Type and
Innovation Acceleration Improvement (created by the authors)

IMS type Pi IMS type Pj Pc Zstat p-value
Active 0,8712 | Passive 0,6270 0,7974 6,9015 <0,001
Internal 0,7468 | External 0,6863 0,7188 1,4105 0,079
Mixed 0,8980 | Active 0,8712 0,8812 1,0485 0,147

As calculated z-statistics are larger than critical values for first comparable
IMS type pairs, authors would reject the corresponding null hypothesis and
conclude that sample data provide strong evidence to support alternative
hypothesis. Conclusions that application of active IMS has improved innovation
acceleration more than application of passive IMS is supported also by low
p-value (<0,001).

As calculated z-statistic isn’t larger than critical values for the second and
third comparable IMS type pairs, authors can’t reject the corresponding null
hypothesis and conclude that sample data do not provide enough evidence to
support alternative hypothesis - the difference in the proportions of respondents
who believe that application of internal IMS type has improved innovation
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acceleration more than application of external IMS type and application of mixed
IMS type has improved innovation acceleration more than application of active
IMS type isn’t statistically significant.

Conclusions and Discussion

The authors performed the research to identify how management
mechanisms, in this case IMS, are contributing towards new intellectual resources
development, including impact on generating patents and innovations.

From the authors point of view, the IMS has a complex nature. It is a
management tool applied to foster delivering innovations and itself presents an
intangible resource of the organization. This study offers a complementary
interpretation of the relationships between the concept and theory of IMS and that
new intellectual resources development, including ability to generate patents and
deliver innovations based on the empirical study.

This study has several implications for enterprises as the research shows that
the application of passive IMS has resulted in new patents more than application
of active IMS, application of internal IMS has resulted in new patents more than
application of external IMS and application of mixed IMS has resulted in new
patents more than application of active IMS. The authors conclude that the
application of active IMS has improved innovation acceleration more than
application of passive IMS.

The authors agree with O’Cass and Sok that the intellectual resources serve
as the basis to facilitate the product innovation process, so providing opportunities
for achieving growth. But if they have poor intellectual resources, growth may be
impacted (O’Cass & Sok, 2013).

The authors research contributes to understanding that application of IMS is
a valuable source for intellectual resources development and in the case when this
process is managed strategically, company could create significant advantage
over competitors, also through development IC of organization.
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