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ABSTRACT

Innovation is an important source of competitiveness and is studied extensively by both the
academicians and the practitioners particularly in the last decades. This study is based on the results of
an exploratory study conducted in the Northern Marmara region of Turkey covering 184
manufacturing firms. A model is developed to determine the determinants of innovativeness and data
is gathered through a questionnaire to validate this model.The resulting determinants of innovativeness
are intellectual capital, organizational structure, organizational culture, manufacturing strategy,
barriers to innovation, and collaborations. As a result of cluster analysis employing the same data set,
four innovation clusters are obtained using five innovation types: Radical product innovation,
incremental product innovation, process innovation, marketing innovation, and organizational
innovation. These clusters are labeled as the Leading innovators, Followers, Inventors, and Laggers. In
this study, we test the hypothesis that different innovation clusters put different emphasis on different
determinants of innovativeness as well as on different components of these determinants. The
hypotheses are all supported except for organizational culture and collaborations. These results
together with those associated with the components of the determinants are commented upon.
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INTRODUCTION

The success and survival of organizations in today’s world depend on their creativity, innovation,
discovery and inventiveness. The early examples of innovation present themselves in the shape of
inventions, such as the watermill, the printing press and the wheel. Many gadgets invented throughout
the existence of human kind had only one major purpose to fulfill, and that was to make life easier for
humanity. Today the significance of innovation in our lives and in economy in general is better
understood and appreciated. The concept took on a fresh understanding. Innovation is not anymore the
concern of a small group in an organization but is considered to be all pervasive. More and more we
observe open innovation networks. Continuous innovation today is essential for the survival of
organizations. It has become an integral part of our lives, as we greatly benefit from direct results of
innovation in the shape of products and services we use every day. The pace of innovation has been
increasing over time particularly over the last decades. The disruptive nature of innovation is more
frequently observed in business life today.

One of the earlier definitions by Schumpeter [1] described innovation as the introduction of new
goods, new methods of production, the opening of new markets, the conquest of new sources of supply
and the carrying out of a new organization in any industry. Drucker [2] stated that innovations are
extremely vital for perpetual success and are located in the heart of the entrepreneurial companies that
seek further profitability and competitiveness and described it as the effort to create purposeful, focused
change in an enterprise’s economic or social potential.

The innovation perception to be used in this study is closest to the definitions introduced by the
European Commission reports [3], explaining the characteristics of innovation in three clauses: A
radical or marginal extension or update on the range of products, services or markets; development of
new methods for production, acquisition and distribution; implementation of new techniques that
increase the utilization of manpower, the organization, the work conditions, and the administration.

OECD Oslo Manual [4] is the primary international basis of guidelines for defining and assessing
innovation activities as well as for the compilation and use of related data.Here, it has been taken as the
fundamental reference source to describe, identify and classify innovations at firm level. In the OECD
Oslo Manual, four different innovation types are introduced. These are product innovation, process
innovation, marketing innovation, and organizational innovation. Here, we classify product innovation
further as incremental and radical product innovations.Product and process innovations are referred to
usually as technological innovations whereas marketing and organizational innovations as non-
technological innovations. In the last decades, the contribution of non-technological innovations to the
performance of organizations is appreciated more.

This study is based on the results of an exploratory study conducted in the Northern Marmara region
of Turkey covering 184 manufacturing firms. A model is developed to determine the determinants of
innovativeness and data is gathered through a questionnaire to validate this model. The resulting
determinants of innovativeness obtained through structural equation modeling (SEM) approach are
intellectual capital, organizational structure, organizational culture, manufacturing strategy, barriers to
innovation, and collaborations [5]. For the purposes of this study, we will not include manufacturing
strategy determinant in the analysis because it has already been investigated in an earlier study [6].

As a result of cluster analysis employing the same data set, four innovation clusters are obtained
using five innovation types: Radical product innovation, incremental product innovation, process
innovation, marketing innovation, and organizational innovation. These clusters are labeled as the
Leading innovators, Followers, Inventors, and Laggers [6]. In this study, we test the hypothesis that
different innovation clusters put different emphasis on different determinants of innovativeness as well
as on different components of these determinants. There are in total 18 components.

In the following section, the determinants of innovativeness modelis briefly introduced. In the third
section,innovationclusters emerging from this same data set are presented. Research question and
hypothesis statement constitute the fourth section. Hypothesis test results for the determinants of
innovations are given in section five followed by the mean comparison results of the innovation clusters
for the individual determinants in the following four sections. The paper concludes in section ten.



THE DETERMINANTS OF INNOVATIVENESS MODEL

After an extensive literature survey the determinants of innovativeness are classifiedin two
subgroups: in-firm (indigenous) determinants and out-firm (exogenous) determinants. The indigenous
determinants include general firm characteristics (age, size, foreign capital and legal status), firm
structure (intellectual capital, organizational structure, and organizational culture), firm strategies
(market, technology, and manufacturing strategies), barriers to innovation, monitoring, innovation
outlay, and collaborations. On the other hand, exogenous determinants are identified as
industrialconditions and relations.

We will now briefly introduce some of the above determinants, which are employed in this study.

Intellectual Capital

Intellectual capital can be defined as the total stocks of all kinds of intangible assets, knowledge,
capabilities,and relationships, etc., at employee level and organization level within a company and
hasattracted much attention in the innovation literature [7]. It is examined under three subgroups:
namely, human, social, and organizational capital. The human capital is the sum of knowledge and
skills that can be improved especially by training and work experience ofthe employees of an
organization [8,9]. The social capital is the knowledge embeddedwithin, available through and utilized
by interactions among individuals and their networks ofinterrelationships [10]. Organizational capital is
the institutionalized knowledge and codifiedexperience residing within and utilized through databases,
patents, manuals, structures, systems, and processes [11].

Organizational Structure

Centralization, formalization, and communication are the components of the organizational structure
determinant. Centralization implies concentration of the decision making power at the top of an
organizational hierarchy. It is expected to have a negative impact on innovativeness, if overdone.
Formalization, on the other hand,can be described as the extent to which work roles are structured and
the activities of the employees are governed by rules and procedures.lt is an essential management tool
for securing a formal structure but care should be exercised not to give up on the flexibility and agility
of the organization. Exchange of information, mutual understanding and shared meaning among
members of the organization constitute the basis for communication. As argued above innovation
requires low formalization and centralization, but higher levels of internal communication [12].

Accordingly an organic structure fosters innovation that enables a participatory inner environment
where market and technical information and decision making authority are distributed to lower levels
and where strict rules do not govern experimentation and trial efforts ([13], [14]).

Organizational Culture

Organizational culture is becoming increasingly more recognized for its key role in managing
innovation[15].Components of organizational culture considered here are managerial support, reward
system, work discretion and time availability. A suitable environment for innovativeness, which is
especially related to intrapreneurship, i.e., entrepreneurship and innovativeness at the individual
employee level, can be shaped bysome managerial arrangements, such as management support for
generation of new ideas, allocation of time availability, work discretion, appropriate use of incentives
and rewards, andtolerance for failures in creative undertakings and risky innovation projects ([16], [17],
[18], [19], [20], [21], [22]). In this respect, encouragement of new idea generation and development is
expected to positively influence a firms’ entrepreneurial behavior and enhance potential intrapreneurs’
perceived trustworthiness to their organizations in terms of detecting opportunities and willingness to
develop novel or useful ideas and/or projects and to take risks to actualize them [23]. Availability of
free time for employees is another critical factor for their both daily routines and intrapreneurial ideas
and activities, i.e., time to imagine, observe, experiment and develop (e.g., [24], [25]) since most of the
enthusiastic intrapreneurs make their pioneering steps to actualize their idealized projects in their spare
time [26].

Moreover, autonomous work arrangements such as work discretion i.e., ability to take initiative in
decision making and planning flexibility, i.e., the ability to revise plans in order tocope with rapid
environmental changes leading to a higher degree of organizational adaptability are assumed to increase
the speed and effectiveness of the innovative processes and then the organizational performance in
general (e.g.,[27], [28]). Additionally, if the employees have a high level of trust in the reward system



of their organization and also feel free frompunishment, adverse criticism, or loss of support in case of
failure of their projects or ideas, then their commitment to innovative attempts will be increased (e.g.,
[29], [30D).

Barriers to Innovation

Barriers to innovation can have its sources within the organization as well as outside the
organization. Internal resistance -one of the components- can be caused by factors such as lack of
strategy based on innovation processes, lack of clarity in the goals of innovation projects, corporate
climate not being suitable for innovation. Two further components are internal limitations (such as time
and financial limitations, higher risk and cost of innovation) and internal deficiency (lack of technical
information and experience, lack of qualified employee and lack of qualified R&D manager, etc.).
Components, which are considered to be exogenous, are external limitations (such as limited funding,
lack of motivating governmental regulations, etc.) and external difficulties (such as difficulties of
finding necessary components, materials, technological services, difficulty of adopting new products by
customers, etc.).

It has been interesting to observe that managers mostly complain about external components of
barriers to innovation rather than internal components [5]. This is an interesting but familiar
observation. For example, when trying to implement a change process in an organization such as Total
Quality Management, managers at all levels of the organization tend to put the blame on exogenous
rather than indigenous factors.

Collaborations

The determinant of innovativeness designated as collaborations has three components: R&D
collaboration, vertical collaboration, and operational collaboration. R&D collaborations involve
cooperation of firms with the third party research centers and universities, as well as with their
competitors and firms from other industries. Vertical collaborations necessitate working closely with
the suppliers and the customers in order to strengthen the supply chain. Lastly, operational
collaborations require teamwork in vital operations in terms of production, purchasing,
service/delivery/sales, staff education and staying ahead of competition. Such collaborations not only
contribute to the competitiveness of the companies but also serve as a source of innovative ideas. The
results reported in [5] suggest that collaboration has significant effect on innovativeness; hence, it is a
factor to which upper management should not turn a blind eye. In that sense, collaborations, particularly
R&D collaborations, which are least utilized by the companies, are open for significant improvements
in a company so that such a policy can lead to a more innovative environment.

DATA GATHERING

For testing the determinants of innovativeness model a questionnaire with 311 individual questions
waspreparedand submitted to upper managers of manufacturing companies in 6 distinct industries:
textile, chemical, metal products, machinery, domestic appliances and automotive industries. The initial
survey went through a pilot study consisting of 10 interviews to test formatting, wording and
sequencing of the questions. Further information on data gathering stage can be found in [31].

The data set was obtained over a 7-month period. As a result of the diversity of the organizational
structures, manufacturing business unitwas selected as the unit of analysis. A total of 1674 firms were
randomly selected in accordance with the total number of firms in each sector and province covered by
the study. 184 useful questionnaires were obtained, resulting in a response rate of 11%. All the
respondents completing the questionnaire were from the top (52%) or middle management (48%).
Firm size was determined by the number of full-time employees (up to 50: small; between 50 and 250:
medium; more than 250: large) and the firm age was determined by the year the firm started production
(earlier than 1975: old; between 1975 and 1992: moderate; younger than 1992: young). Missing data
points were handled by the random distribution (MAR) on items and were deleted by list-wise deletion.
Concerning the control variables investigated (age, size, foreign capital and legal status) no statistical
evidence for significance was detected. The distribution of industries on the data set ended up as;
Textile (19.6%), Chemical (17.9%), Metal (19%), Machine Industry (15.2%), Domestic Appliances
(8.2%), Automotive (20.1%). For each sector, the number of firms in the sample emerged as
representative since no significant difference has been detected between the population and sample
percentages.



The questionnaire form was prepared by considering recent questionnaire forms utilized in
similar studies and commonly accepted measures met in the current literature. Specifically, the
questions about manufacturing strategy, organizational structure and culture, innovation barriers,
intellectual capital, business strategies were enquired using a 5-point Likert scale and inquiring
how important each item is for the firm with the scale ranging from l=extremely unimportant to
S=extremely important. Such subjective measures possibly bring in manager bias, but are widespread
practice in empirical research [15].

The scales of the four different manufacturing strategies' measures were adapted from the existing
operations management (OM) literature with six, six, seven, and six criteria, respectively. The base of
items asked regarding these priorities were adapted mainly from [32], [33], [34],[35], [36],and [37].
For business strategy items, we also benefited from [38].

The scales of the three intellectual capital measures were constructed by inspiring from [39]
with five, five, and four criteria, respectively for the human capital, social capital and organizational
capital. Similarly, organizational structure and organizationalculture measures were adapted from
several criteria in the OM literature based on previous studies [40], [41],and[42].

The questions about innovative capabilities were enquired employing a 5-point Likert scale.
The respondents were asked to indicate “to what extent are the related applications/practices
implemented in your organization in the last three years” ranging from 1=‘not implemented’,
2=‘imitation from national markets’, 3=‘imitation from international markets, 4="‘current
products/processes are improved’, 5=‘original products/processes are implemented’. The base of
items regarding these capabilities was adapted mainly from OECDOslo Manual [4]. Each
innovation construct was measured by its original measurement items, which were developed
accordingly. Note that the innovation measures used in this research were partially new for the literature
and required to be validated during the analysis.

The numerical responses to the questions were averaged out to obtain the mean values, which are
used to represent the variable associated with the measurement unit.

On the other hand, some of the innovation determinants such as the general firm
characteristics and innovation outlay are in a different scale (the answer to these determinants
have either nominal values or logical values such as yes or no). Same is true for the marketing and
technology strategies.

After the data collection stage, multivariate statistical analyses via SPSS v20 and structural equation
modeling approach via AMOS v16 software package were conducted in order to validate the
determinants of innovativeness model.

CLUSTER ANALYSIS

It is of academic and managerial interest to investigate whether manufacturing firms can be grouped
into clusters with different emphasis on the five dimensions of innovation. For that purpose a five
dimensional cluster analysis is performed to establish taxonomy of the firms based on innovativeness

[6].

To accomplish the cluster analysis a hierarchical procedure based on Ward’s agglomerative method
is used with squared Euclidean distance measure. As a stopping rule, the elbow criterion is
implemented [43]. The cluster analysis results infour distinct clusters. The clusters are categorized
through a naming convention that is suitable for each cluster: Leading Innovators (41 firms),Followers
(82 firms), Inventors (35 firms), and Laggers (22 firms). Four firms are excluded from the analysis due
to incomplete data.

The Leading innovators are the top firms that have a robust reputation in being innovative, and they
outperform the other three clusters in all domains of the five definitions of innovation. Followers pursue
the innovativeness road that is paved by the Leading innovators and benefit mostly from imitation.
They are better off than the Inventors and Laggers in all domains except radical product innovation.
Even though the Inventors are ahead of the Followers in terms of radical product innovation, they fall
short in other domains and are only better off than the Laggers. The Laggers perform the worst
regarding all the innovation dimensions.



Having formed the clusters, a statistical mean comparison is performed for these four groups.
Overall mean comparisons, as well as pair-wise mean comparisons are provided in the following
sections and the results are tabulated.

RESEARCH QUESTION AND HYPOTHESIS STATEMENT

The research question addressed in this paper is to investigate whether the clusters obtained put
different emphasis on different determinants of innovativeness. This research question is formulated as
the following hypothesis.

Hy: There is no statistically significant difference among the cluster means of either the drivers of
innovativeness or theircomponents.

Each individual hypothesis investigates the possibility of a statistical significance among the
clusters, either overall or pair-wise, in relation to the determinant of innovativeness or its component
under investigation. These statistical significance results are obtained either with ANOVA or Kruskal-
Wallis tests for mean comparisons depending on the results of the normality tests. When during
normality test statistical significance (p<0.05) is detected, it is concluded that the data is not normally
distributed and the non-parametricKruskal-Wallis test is applied for mean comparison. Otherwise, it is
concluded that the data is normally distributed and a one-way ANOV A test is performed.

In any one of the tests, when one of the tests is rejected, then this indicates to a gap between the
clusters for the corresponding determinant or its component. This can be considered as an indication for
the firms ahead to preserve or even widen this gap and for those lagging to close this gap through
policies adopted.

RESULTS FOR THE DETERMINANTS OF INNOVATIVENESS

The results for the determinants of innovativeness are reported in Table 1. Overall mean
comparisons, as well as pair-wise mean comparisons are provided. Numbers in parentheses indicate the
cluster groups from which this cluster is significantly different at 0=0.05. It is observed that only the
intellectual capital and organizational structure follow a normal distribution with their statistics
corresponding to an F-value and all the others to K-values based on ANOVA and Kruskal-Wallis tests,
respectively. Bold values indicate statistical significance at a=0.05.

There is a statistically significant difference among the four clusters in terms of their innovative
capabilities on intellectual capital (p=0.000), organizational culture (p=0.008), and barriers to
innovation (p=0.010) dimensions.

On the other hand, hypotheses related to organizational structure and collaborations are not
supported. There exists no statistical significance in the organizational structure (p=0.179) and
collaborations (p=0.117) determinants. The mean values for the collaborations are indeed very low
indicating to a problem area for the firms in the sample.

TABLE 1.DETERMINANTS OF INNOVATIVENESS MEAN COMPARISON RESULTS

Leading

Determinants of Innovators Followers Inventors Laggers F (or K)
Innovativeness (Cluster 1) (Cluster 2) (Cluster 3) (Cluster 4)
Intellectual Capital
Cluster Mean 3.868 (2,3,4) 3.436 (1) 3.260 (1) 3291 (1) 15,407p<0.000
Organizational Structure
Cluster Mean 3.476 3.322 3.350 3.376 1,654 p<0.179
Organizational Culture
11.739
Cluster Mean 3.673 (4) 3.385 3.300 3.144 (1) p<0.008
Barriers to Innovation
11.294
Cluster Mean 3.542(3) 3.514(3) 3.049(1,2) 3.373 p<0.010
Collaborations
Cluster Mean 1.458 1.400 1.392 1.300 5,885 p<0.117




The Leading innovators distinguish themselves in the intellectual capital from all other clusters. They
also score the highest mean value under the intellectual capital over all determinants of innovativeness.
This result is in line with a result reported earlier in [5] that intellectual capital imparts the highest
positive impact on innovativeness. The Laggers have the lowest mean score among all four clusters
except for the organizational structure determinant. Recall that there is no significant difference among
all clusters in the organizational structure. There is a statistically significant difference between the
Leading innovators and Laggers in the organizational culture.

The Followers, on the other hand, have the highest mean score second to the Leading innovators
except in organizational structure.

In the following sections, the same hypothesis test will be implemented at a significance level of
0=0.05 for the components of the individual determinants excluding the collaboration. The reason for this
decision is the very low levels of mean scores achieved across all clusters.

TABLE 2. INTELLECTUAL CAPITAL MEAN COMPARISON RESULTS

Leading Innovators Followers Inventors Laggers

izl (Caygiti (Cluster 1) (Cluster2)  (Cluster3)  (Clusterd) T ('K
Human Capital
6.652
Cluster Mean 3.926 (2.3) 3.573 (1) 3.297 (1) 3.527 p<0.000
Social Capital
Cluster Mean 3.985(2,3,4) 3.602 (1) 3.377 (1) 3.445 (1) 20.626
) ” ) ) ) p<0.000
Organizational Capital
35.133
Cluster Mean 4.042 (2,3,4) 3.317 (1) 3.114 (1) 2.886 (1) p<0.000
INTELLECTUAL CAPITAL

The three components of intellectual capital; namely, the human capital, social capital, and
organizational capital as proposed in the determinants of innovativeness model are tested in terms of
their normality for each cluster.It is concluded that the human capital component follows a normal
distribution and the social capital and organizational capital components follow non-
normaldistributions. The one-way ANOVA and Kruskal-Wallis tests are applied accordingly.The
cluster means of each resulting category in terms of the four performance factors of the intellectual
capital are tabulated in Table 2. The one-way ANOVA analysis for the human capital suggests that this
component is significantly different among the clusters in terms of their cluster means, while the
Kruskal-Wallis analysis for the social capital, and organizational capital yield that these three
components exhibit statistical significance depending on their cluster means. A striking observation
obtained from Table 2 is that the mean scores of the Leading innovators exhibit statistical significance
in pair-wise cluster mean comparisoncompared to other three clusters except the human capital, where
it does not exhibit a statistical significance compared to the Laggers. The results prove that the crucial
nature of the intellectual capital components for sustainable innovativeness is well grasped by the
Leading innovators, and they differentiate themselves with the emphasis they place on the intellectual
capital.

The Followers is the cluster second in rank with the relatively high intellectual capital scores.

Note thatthe Inventors fall behind the Leading innovators and Followers in terms of all components
of the intellectual capital. Furthermore, although Inventors outclass the Laggers in terms of the
organizational capital, they are not able to perform better in terms of the human capital and social
capital components. Actually, the Inventor cluster excels particularly in radical product design
innovations. The observations cited above can be an indication of isolated innovation efforts rather than
pervasive innovation policy on the part of the Innovator firms.



ORGANIZATIONAL STRUCTURE

As a first step, normality tests are conducted on the components of organizational structure; namely,
centralization, formalization, and communication. At a confidence level of a=0.05, centralization and
formalization factors are found to have normal distribution and one-way ANOVA tests are applied for
mean comparisons. The distribution of communication, on the other hand, revealed to be non-normal.
For this reason, non-parametric mean comparison test Kruskal-Wallis is conducted on this component.

TABLE 3. ORGANIZATIONAL STRUCTURE MEAN COMPARISON RESULTS

Organizational Leading Innovators Followers Inventors Laggers

Structure (Cluster 1) (Cluster 2) (Cluster 3) (Cluster 4) F(orK)
Centralization
Cluster Mean 2.792 2.616 (4) 2.945 3.166 (2) 3.344
p<0.021
Formalization
Cluster Mean 3.495 3.361 3.233 3.371 0.949
p<0.418
Communication
Cluster Mean 4.141 3.978 3.872 3.590 0.949
p<0.059

The cluster means, the pair-wise comparisons and the related statistics of each resulting cluster in
terms of the three performance measures of organizational structure are tabulated in Table 3. The
statistical tests indicate that there is a statistically significant difference only for centralization among
the means of four clusters.Furthermore, if the level of significance is taken, for example, as 0=0.10,
then we would conclude that there is no statistically significant difference among the means of the
clusters for communication.

Centralization involves the following dimensions: Decision making incentives are limited for middle
and upper level employees; authority for making decisions on even insignificant issues rests with the
senior management; routine decision making and daily tasks require approval from upper level
managers; middle and lower level employees are not encouraged to take initiative; middle level
managers are not given initiative in the management of processes and tasks; decisions are generally
made at the upper levels of the organizational hierarchy.

The Leading innovators outclass all the other clusters in all components of organizational structure,
except the centralization component. Follower firms are the least centralized firms slightly better than
the Leading innovator firms.

Formalization is represented by the following dimensions: Employees seek assistance for decision
making in documents such as organization handbook, procedures and manuals; employees consider
their company as a completely institutionalized entity; employees have written and clear job
descriptions; employees are not allowed to develop their own rules while conducting their work;
employees are monitored constantly whether the initiatives they take violate the corporate rules and
procedures; daily applications are expected to be compatible with the standard task procedures.

Communication, on the other hand, has the following dimensions in this study: Employees are asked
for their ideas and feedbacks on major changes; employees are informed on major changes;
communication channels are open between upper levels of management and the employees; employees
are informed on corporate plans; communication channels are open among the employees at the same
level of hierarchy.

It is interesting to note that the clusters do not differ among each other considering formalization and
they have relatively low mean values between 3.000 and 3.500. The centralization mean values are also
relatively low and the scores for communication are relatively high. This picture indeed reminds us of
the statement we made earlier that innovation requires low formalization and centralization, but higher
levels of internal communication [12].



ORGANIZATIONAL CULTURE

Tests conducted for checking normality for all components of the organizational culture; namely,
management support, reward system, work discretion, and time availability result in the conclusion that
all components follow non-normal distributions. For this reason, non-parametric mean comparison test
Kruskal-Wallis is conducted on these four components.

The cluster means, overall and pair-wise comparisons for each cluster in terms of the four
components of organizational culture are tabulated in Table 4. The findings suggest that there is a
statistically significant difference among cluster means for management support (p=0.004) and reward
system components with (p=0.046); while there exist no such statistically significant result among
clusters for work discretion (p=0.058) and time availability components (p=0.100). On a pair-wise
comparison, a statistical significance is detected between cluster means of the Leading innovators and
the Laggers for the management support component.

TABLE 4. ORGANIZATIONAL CULTURE MEAN COMPARISON RESULTS

Organizational Leading Innovators Followers Inventors Laggers F (or K)
Culture (Cluster 1) (Cluster 2) (Cluster 3) (Cluster 4)
Management Support
13.335
Cluster Mean 3.772 (4) 3.573 3.377 3.154 (1) p<0.004
Reward System
Cluster Mean 3.946 3.665 3.331 3.450 8.024
) ' ) ) p<0.046
Work Discretion
Cluster Mean 3.468 3.229 3.262 3.000 6.250
uster Me . . . . p<0.100
Time Availability
Cluster Mean 3.504 3.069 3.228 2.969 7473
) ) ) ) p<0.058

The management support component contains the following dimensions considered in this study:
The development of new and innovative ideas are encouraged; in my organization, developing one’s
own ideas is encouraged for the improvement of the corporation;senior managers encourage innovators
to bend rules and rigid procedures in order to keep promising ideas on track; every employee is willing
to develop new ideas and projects; it is encouraged that employees from different department come
together to develop new project ideas; upper management is aware and very receptive to the employees’
ideas and suggestions; money is often available to get new project ideas off the ground; employees can
easily reach necessary information to do their job; there are several options within the organization for
individuals to get financial support to actualize their innovative projects; individual risk takers are often
recognized for their willingness to champion new projects, whether eventually successful or not; the
term risk taker is considered a positive attribute for people in my work area.

For the reward component the dimensions are formulated as follows: Employees with innovative
and successful projects will be highly rewarded; the rewards that employees received or will receive are
dependent on their work on the job; employees from every level will be rewarded, if they innovate;
employees will be appreciated by their managers if they perform very well, managers increases
employee’s job responsibilities, if they perform well.

Work discretion, on the other hand, consists of the following dimensions: The employee has the
freedom to implement different work methods for doing assigned major and routine tasks from day to
day; it is basically the employee’s responsibility to decide how my job gets done; the organization
provides freedom to the employees to use their own judgment and methods; the employees have the
freedom to decide how to execute their job.

Note that, if the level of significance is taken as 0=0.10, then for the time availability component the
difference among the cluster means will turn out to be statistically significant. For the time availability
the following dimensions are considered in this study: The employees always feel to have plenty of



time to get everything done; the employees have enough time to spend for developing new ideas; the
employees have just the right amount of time and work load to do everything well.

The Leading innovators appear to be superior to all the other clusters in all components of the
organizational culture. As a result of the pair-wise statistical significance investigation, the Leading
innovators outperform the Laggers in terms of management support component, suggesting that these
firms are specifically better at supporting their employees’ innovative endeavors compared to the
Laggers. The Followers are behind the Leading innovators in the management support and reward
system components, while they are performing slightly worse in work discretion and time availability
compared to the Inventors. As expected, Laggers have the lowest scores in all components of
organizational culture, except the reward system. The Laggers cluster lags behind all other clusters, but
is slightly better at incentivizing the innovative activities compared to the Inventors.

BARRIERS TO INNOVATION

As a result of the normality tests; internal resistance, internal deficiencies, external difficulties and
external limitations components are detected to have non-normal distribution and non-parametric one-
way Kruskal-Wallis tests are applied for mean comparisons. On the other hand, the distribution for the
internal limitations component revealed to be normally distributed. For this reason, parametric one-way
mean comparison ANOVA test is conducted on this component.

The cluster means of each resulting cluster in terms of the five performance components of barriers
to innovation are tabulated in Table 5, both overall and pair-wise. Statistical significance exists in
internal deficiencies (p=0.020) and internal limitations (p=0.015). There is no statistical significance
detected in internal resistance (p=0.099), external difficulties (p=0.196) and external limitations
(»=0.210) as a result of the non-parametric Kruskal-Wallis test at this confidence interval.

Note that for internal resistance, the difference of the means over the clusters would be significant
for 0=0.10. The component designated as internal resistance is designed to include the following
dimensions: Corporate climate is not suitable for innovation; the company does not value continuous
improvement; resistance to innovativeness in the workplace; upper level managers are faulty/slow in
their approval process; lack of clarity in the goals of innovation projects; lack of supervision on
innovation processes; lack of strategy based on innovation processes; excessive monotonous and
routine workload.

The results in Table 5 indicate that the Leading innovators is the cluster, which has been more
successful in overcoming the internal resistance and the Laggers the least successful.

TABLE 5. BARRIERS TO INNOVATION MEAN COMPARISON RESULTS

Barriers to Leading Innovators Followers Inventors Laggers

Innovation (Cluster 1) (Cluster 2) (Cluster 3) (Cluster 4) FrKk)
Internal Resistance
6.269
Cluster Mean 3.802 3.714 3.500 3.375 p<0.099
Internal Deficiencies
9.831
Cluster Mean 3.358 3.339(3) 2742 (2) 3.370 p<0.020
Internal Limitations
3.580
Cluster Mean 3.486 (3) 3214 2.870 (1) 3.028 p<0.015
External Difficulties
4.692
Cluster Mean 3.612 3.851 3.507 3.818 p<0.196
External Limitations
Cluster Me 3.445 3.454 3.073 3.215 4.525
uster Mean . . : ) p<0.210
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The dimensions associated with internal deficiencies are stated as follows: Insufficient technical
experience; insufficient technical knowledge; insufficient number of qualified personnel; difficulty in
finding/hiring qualified personnel; lack of qualified R&D manager.

For internal limitations, on the other hand, the dimensions considered are: High costs of innovation;
insufficient financial resources; high risks associated with innovation; time constraints for intra-firm
technological development; lack of organization for technology transfer.

When investigated pair-wise, the Followers and Inventors statistically differ in their means in terms
of internal deficiencies component, whereas the Leading innovators and Inventors significantly differ in
the internal limitations. The Inventors indeed seem to be the cluster suffering most under the barriers to
innovation.

Considering the scores, it appears that the firms in all clusters seem to have difficulties to overcome
the barriers related to both internal deficiencies and limitations. Hence, the firms need to put more
emphasis on developing policies and action plans to reduce the impact of these two components.

When considering external difficulties and limitations there is no difference among the clusters for
both components. The mean scores of the clusters for external difficulties are the highest among the
components of barriers to innovation together with the internal resistance meaning that they consider
the barriers associated a relatively less threat to their innovativeness. The dimensions of external
limitations are specified as: Difficulty in obtaining the required material, parts, or equipment;
deficiency in acquiring technological services obtained from third party resources; loopholes in the
protection of intellectual property rights; difficulty in accessing technological information resources;
difficulty in customer’s adaptation to new product.

CONCLUSION

In this study, we have tested the hypothesis that there is no statistically significant difference among
the cluster means of either the drivers of innovativeness or their components. For that purpose we
employ data gathered in earlier study some results of which have been reported in [5], [6], and [31].

At the level of determinants of innovativeness, it is shown that intellectual capital, organizational
culture, and barriers to innovation explain the difference between the mean levels of innovativeness of
different clusters at a significance level of 0=0.05.

The same hypothesis has been applied to the individual components of each determinant of
innovativeness again at a significance level of 0=0.05. Although organizational culture has not been
found to be significant, still its components have been tested for significance. This has not been the case
for collaboration due to the very low levels of mean scores across all clusters.

Some conclusions with managerial implications will be shared here. As stated above one conclusion
is that all firms have to put emphasis on improving communication in all components of
communication; R&D, vertical, and operational collaborations. The mean scores reported are indeed the
lowest across all determinants and their components.

Among the determinants intellectual capital is the most influential one in differentiating among the
clusters. This indicates to the importance of intellectual capital for innovativeness in a manufacturing
firm.

This is indeed in line with the conclusions drawn from the SME analysis of the database [5]. The
same conclusion prevails once we investigate its components human, social, and organizational capital.

Organizational structure is determined to be the second most influential determinant for
distinguishing between the clusters. It appears that the other clusters, particularly the Laggers, have to
improve themselves in the various components of organizational structure.

A good policy concerning organizational structure with its components as centralization,
formalization, and communication, the management should seek relatively low levels of centralization
and formalization and relatively high levels of communication. This appears to be the current situation
among the clusters in this study, which needs to be preserved.

A distinguishing characteristic among the clusters is the management support. This is expected in
the sense that the implementation of an innovation strategy in a firm is a change process and requires
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management support to be successful. Top management needs to make it clear to the employees at all
levels of the firm that it supports the change process fully.

Another distinguishing characteristic is the reward component. It appears clearly that a just and fair
reward policy open to all levels of employees is a powerful tool for motivating the personnel in their
innovation efforts.

A further managerial implication is that time availability is needed for the employees to develop a
deep understanding for the work they do and its implications. They need time and opportunity to reflect
on their work so that they come up with innovative ideas. Obviously these ideas cannot be transformed
into concrete results without management support.

The dimensions of internal resistance employed in this study can be considered as combination of
the resistance to change inherent in the employees and the innovation climate in the firm. To overcome
the resistance to change smooth deployment is needed of the innovation strategy and the related action
plans to be implemented to the employees at all levels. The building of an innovation climate in the
firm is again expected from the management.

Sufficient innovation outlay is needed together with an environment not penalizing risk taking.

To sustain innovation in a firm access to good human resource should be secured particularly to
people with good technical knowledge and experience. Furthermore, managing the two-way flow of
technology and innovation in and out of the firm requires an effective gate keeping mechanism — an
indispensable mechanism in an innovative firm.
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