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Abstract: The concept of intellectual capital is increasingly recognized as one of the most important
strategic assets of organizations. The significance of intellectual resources, which are now critical for
every business unit, is underlined in this paper. Thus, this research aims to identify the effectiveness
of intellectual capital and its components on the organizational innovation at Sulaimani Polytechnic
University in Sulaymaniyah Governorate, from the point of view of the faculty members (academic
and administrative staff). The study developed both theoretical and empirical sections. The
descriptive approach was used to determine the effectiveness of intellectual capital and the
quantities of research methodologies was used to measure this effectiveness. The study aims at
investigating the correlations and causal effect between intellectual capital and organizational
innovation. Moreover, the study investigates the correlations and causal effect between human
capital, structural capital and relational capital on radical and incremental innovation in the
organization. To achieve this, the 392 total sample were collected and analyzed by SPSS 22 software.
The findings provide evidence that intellectual capital and its components have a positive and
statistically significant effect on the organizational innovation and its components.

Keywords: intellectual capital; human capital; structural capital; relational capital; innovation;
incremental innovation; radical innovation

1. Introduction

In recent times and in an extremely unstable environment, the global economy and modern
business organizations have been characterized by rapid changes, transformations, technological and
scientific development, revolution in communications as well as massive economic and knowledge
development. A new concept of assets that contribute to the production process has emerged, namely
intangible assets or cognitive assets which is one of the most important issues that has been radically
impacted by global transformation. Human capital along with cognitive resources, reasoning
capacity and background information has a vital role for organizational performance. According to
Diebolt and Hippe [1], intellectual capital is associated with the development of new ideas or the
development of existing ones, and it is the basis of all organizational tasks. With introducing the
importance of this subject it is necessary to mention that the key issue is not the method by which
knowledge is gained, but the method of utilizing and managing the acquired knowledge [2].

The main characteristic of knowledge is that it is actionable information that can be used to make
predictions [3], and it is mostly intangible and implicit and resides in the minds of individuals based
on their experience, skills and intellectual abilities. It is also available in the form of meaningful
information about the market, customer, communications and technology. According to Sagsan et al.
[4], within organization, knowledge is the primary asset that integrates technology, strategy,
procedure, and structure. Developed societies would not have achieved their development and
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progress without their reliance on thinkers, creators and productive minds, which clarifies the
importance of intellectual capital, in enhancing creativity in an era characterized by rapid
transformations. According to Cavusoglu [9], organizations are capable of creating value by boosting
the productivity of their production elements through knowledge-based economic activities.
According to Cavusoglu & Sagsan [10], one of the major elements of the knowledge economy appears
to be intellectual capital and it can be employed in two directions; the optimal use of the elements of
knowledge and intellectual capital and the use of technology in the way that the institution needs to
complete the production process.

Education and knowledge generation are two of universities' most significant roles which are
conducted out by universities and other higher education institutions, and they play a crucial role in
the development of any nation that intends to grow. The educated person has also emerged as a key
player in this development. As a result, many nations have particularly acknowledged the value of
education in general and higher education because of their close interrelation. As a result, universities
consider making a genuine investment in the development of human resources, and it has
incorporated into the overall development strategy of them. Modern universities play a crucial role
for the creation of a suitable environment for individuals to be able to understand contemporary
technologies and innovation. Moreover, knowledge-based economies do not solely depend on the
physical factors of production including land, labor and capital they mostly depend on the value of
knowledge, like intellectual capital, innovation activities and creativity. The university is one of the
most important social institutions for creating and enhancing intellectual capital. The university plays
a critical role in leading development activities and sectors, as well as organizational creativity,
especially in a world distinguished by knowledge and knowledge-based competition. Rapid global
changes have forced global institutions, particularly educational institutions, to endeavor to achieve
and maintain their positions in the market with different nature of activities and dynamisms.
According to Hama et al. [5], creativity is a crucial aspect of organizations in terms of dealing with
adapting to a competitive environment, which occur through improving its performance and raising
the level of efficiency. Thus, it has become necessary for institutions to search for modern
instruments, methods and techniques that will enable them to achieve organizational goals. Today
many firms have realized that their real value is based on the intellectual assets that the organization
possesses. Intellectual resources also play a decisive role in achieving competitive advantage in the
global [6,7]. Meanwhile, due to the rapid progress that has occurred in the business world today,
human capital with its knowledge, experience and skills has become a valuable form of capital. This
increased awareness of the importance of human capital made it necessary for organizational
performance. The human capital and performance of employees in firms determine productivity [8].
Organizations also need innovation together with intellectual capital that provide them greater
competitive advantage which is what they possess and are made by competencies. Creativity and
innovation enable success, development and progress to the organization.

One of the main problems that Iraqi universities face is the rigidity of the education and learning
style. Intellectual capital is a concept that is growing rapidly among researchers nowadays days. One
of the most crucial elements in the growth and development of companies is the intellectual capital.
The intangible resources that have been employed by universities to advance their academic
performance are referred to as intellectual capital. The main goal of this study is to improve
awareness of intellectual capital that allows universities to develop and improve organizational
innovation and confirms the significance of innovation as a convenient strategic option for
developing a competitive advantage as well as establishing a new culture which pays attention to
creativity and innovation. Management style, decision-making process, staffing processes,
interpersonal trust and confidence, dedication, control, significance of connection, teamwork, and
influence of nature are all factors that contribute to organizational culture. Leadership, employee
empowerment, communication, professional growth, purpose, and value are also important aspects
of culture. To be able to achieve this aim the study tried to find out the effect and role of intellectual
capital in enhancing the organizational innovation in Sulaimani Polytechnic University. The poor
connection between intellectual capital and innovation will be analyzed by the help of this research
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and the gap will be filled by the findings. The study also tried to answer the effect and role of
intellectual capital in enhancing the organizational innovation (incremental and radical innovation)
specifically at Sulaimani Polytechnic University.

The remaining part of this article is structured as follows. After the introduction a general review
of organizational innovation strategy and intellectual capital presented. This section categorizes and
discusses the literature review in an original manner. Later, the methodology and data analysis part
present the main tools used in the study, information regarding the data collection and the results
and findings of the analysis. The final part of the manuscript describes the discussion, limitations,
conclusion, and recommendations of the research.

2. Literature Review

An innovation defined as an idea, a product, or process, or a system that is perceived that to be
new to an individual, therefor innovation can be observed in product, process and organization.
Innovation and intellectual capital are related strong, structural capital allow firms to create suitable
conditions to employ human capital and allow it to group its maximum potential and then to promote
the firm’s innovation capital and customer capital.

Here are some studies on this topic that attempted to explain how intellectual capital performs
a role in developing organizational capital. It can be categorized as follows: The study of
Subramanian & Youndt and Dakhil & Clercq [11,12], focused on the influence of the aspects of
intellectual capital on innovation capabilities, they found that intellectual capital has a statistically
significant impact on innovation capabilities; also, the intellectual capital components have a positive
impact on innovation. Zerenler et al. and Yih Wu et al. [13,14] respectively demonstrated the role of
Intellectual Capital on Innovation. According to Cheng et al. [15] intellectual capital and company
performance have a significant correlation. Furthermore, according to Yitmen, Amiri et al. and
Aramburu et al. [16-18], intellectual capital is statistically related to innovation. In 2012, studies
conducted in the same area by Ghorbani et al., Mariz Pérez et al, AL-Dujaili, Mura et al. and Atalay
[19-23], revealed that there is a significant positive relationship and effectiveness between intellectual
capital and innovation. Ugalde-Binda et al., Santos-Rodrigues et al. and Sivalogathasan and Wu [24-
26], also pointed out that intellectual capital which constitutes the elements, structure, system, and
strategy in the organization will be the pioneer of the innovation capability of the firms. Cezlan [27],
illustrated the impact of intellectual capital on business innovation and business performance.
According to Ornek & Ayas and Han & Li. [28,29], increased human capital leads to an increase in
innovative ideas, they evaluated that intellectual capital has an impact on innovative business
behavior, while innovative ideas increase the objective and subjective performance of firms. In 2016,
research conducted by Dost et al., Beskese and Haktanir, Abbas and Cassol [30-33], discussed how
intellectual capital and its components affect innovation within an organization. In the same way,
Kianto et al. [34] investigated the correlation between intellectual capital and innovation. Moreover,
according to Barkat et al. and Buenechea Elberdin et al [35,36], intellectual capital strongly and
positively affects organizational performance and the organizational innovation capability. In 2019
Altindag et al. and Li et al. [37,38], conducted studies to examine the relationship and effectiveness
between the intellectual capital and innovation capabilities of firms; the empirical results showed that
there was a significant relationship between intellectual capital and innovation. In addition, Huang
et al. and Najar & Ben Zammel, El-Gamal and Abou Naem [39-41], examined the impact of
intellectual capital on organizations’ innovation capabilities, and the empirical outcomes of these
studies indicated that intellectual capital and its elements have an effect on organizations’ innovation
capabilities.

Moreover Mostafa et al., da Silva et al, Hung, H., Andreeva et al,, Rehman et al. [42-46],
performed research to assess the correlation, relation, and effect of intellectual capital and innovation,
and the empirical findings revealed that there was a substantial connection between the intellectual
capital and innovation. In 2022 AL-Khatib and Costa et al. [47,48], demonstrated intellectual capital
and innovation have a considerable positive relationship and efficacy.
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2.1. Intellectual Capital:

Intellectual capital is an essential source of competitive advantage. According to Leitner et al.
[49], “itis a key element in an organization’s future earning potential”. Organizations compete on the
basis of knowledge and information advantage. As a result, intellectual capital is in charge of the
resource transformation process and distinguished knowledge into a contribution of economic value
in the market. Edvinsson and Sullivan [50] defined intellectual capital as “knowledge that can be
translated into value”. Itis any information that is capable of providing firms with competitiveness.
Also, it can be defined as the collection of all sources of knowledge that will enable the organizations
to obtain benefits, acquire new customer, develop new appropriate products, services and processes
and improve the quality of the business [51]. This concept can be summarized as the experience of
employees and the organizational mission. Employee satisfaction is a wide concept used in the
human resources (HR) sector to indicate how satisfied or happy employees are with things like their
employment, their employee experiences, and the companies they work for. The institution’s
intellectual capital is the value that distinguishes it from similar and competitor institutions, and
provides organizations with the lead in the event of its superiority over other firms [52]. Stewart [53]
defines Intellectual Capital as “collective brainpower” or ”“packaged valuable knowledge”. It is
considered as a part of the organizational capital, which includes human, structural and relational
capital. It consists of creative human competencies with experience, knowledge and skill, in addition
to organizational structures, programs, processes and information bases, as well as its relations with
all internal and external parties. The combination of observable and measurable knowledge, skills,
talents, and personal characteristics that lead to improved employee performance and, ultimately,
organizational success. Intellectual capital improves the performance of the organization and
contributes to the development of the market share, thus maximizing its competitive advantage [54].

Edvinsson and Malone [55] defined that intellectual capital is the sum of human capital and
structural capital. Stewart [53] extended this definition and indicated that the intellectual capital
consists of three parts; human capital, structural capital and relational capital (customer capital).

i. Human Capital:

Human capital is an important part of the huge image of future life and management plans. It is
often said that an organization is as good as its employees. “The fundamental intelligence of the
organizational member is the essence of human capital” [56]. The leaders, managers, employees and
all individuals inside the enterprise are the human capital of the organization and they are a decisive
factor in the organizational success. They are individuals with the necessary mental ability, skills,
experience and morale as well as depth of expertise [57,58]. That will be attempting to find practical
solutions appropriate to the requirements and needs of the beneficiaries and enable their
organizations to survive and compete. Human capital is the information, skills, and health that
people invest in and collect over the course of their lifetimes, allowing them to reach their maximum
potential as responsible members of society. The concept of human capital recognizes that not all
employees are equal and there is a difference among individuals’ capability, and each individual can
improve his or her capability through continuous education and training. Human capital is an
intangible asset, which can be classified as the economic value of the employee’s experience and
skills, and it has the importance of being the main source of innovation and renewal in the
organization. Education, training, intelligence, and skills are examples of such advantages of the
human capital. According to Martin [59] it resides in organization’s employees that their performance
will add value to customer’s satisfaction. Corporations may increase the quality of their capital by
investing in their employees’ education, experience, and capabilities, all of which are economically
valuable to both employers and the economy as a whole. Employees are the most important
intangible assets of an organization. Employees, whether at the intermediate or senior levels, operate
the organization. They are intangible assets that are of immeasurable worth because of their
determination, persistence, and emotional connections to the company. These qualities cannot be
measured or valued in terms of money. [60,61]
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Structural Capital:

Structural capital is a knowledge developed by an organization that cannot be detached from
the entity [62].Structural capital is one of the three basic components of intellectual capital and
comprises of the organization’s enabling infrastructure, procedures, and databases that allow human
capital to function. Structured capital belongs to a company and remains with it even if employees
leave. It is the work or business system which is meant the organizational structure or building of the
organization. It includes organizational capabilities such as information systems, copyright,
enterprise reputation, patents, processing, databases, documents, organizational structures, ready-
made or available programs, organization policies, intellectual property and culture [63,64].
Structural capital means the knowledge that remains in the organization after its employees in
different positions leave [65], whether temporarily or permanently. An organization’s primary goal
should be to convert human capital into structural capital [52]. In addition to all forms of intellectual
property, it may indicate other categories of intellectual capital, the finest illustration of which is the
firm's operations and manufacturing operations.

ii. Relational Capital:

Relational capital is primarily focused on the organization's interaction with its consumers
which is also known as customer capital [55,66]. It includes all the relationships that organizations
have with external sources such as customers, partners, supporters, and relationships with brands. It
comes from the quality of services provided by organizations and absorbs suppliers and customers’
conviction and loyalty and customer’s satisfaction (by meeting their needs, desires). Relational capital
includes all the resources related to the external environment that contribute to the processes of value
addition for the organization, such as the relationships with customers, suppliers, partners in
research and development, and the facility’s relationship with some of the beneficiary parties such
as shareholders, creditors, suppliers etc. [67-69]. Customer capital is also measured by factors such
as brands, consumers, distribution channels, partnerships, collaborative research, financial contracts,
licensing agreements, customer loyalty, customer happiness, repeat business, and price sensitivity
[70].

2.2. Organizational Innovation Strategy:

An organization is a structure that is organized by an individual or a group of individuals with
the goal of collaborating to achieve desired goals. According to Jenatabadi [71], organizations
perform various activities to accomplish their organizational objectives. Organizations may more
clearly see their route to success and the realization of their vision by developing thorough, attainable
goals.  Setting and achieving objectives may also enable an organization increase its production,
efficiency, and profitability. Its components and methods differ from one to an- other depending on
a variety of factors including culture, the nature of leadership, the types of needs those individuals
seek to meet, and how they work together to achieve common goals. Companies, public
organizations, private organizations, political organizations, charitable organizations, non-profit
organizations, and public organizations are all different types of organizations that differ in their
missions and goals. According to Lunenburg [72], organizations exist to achieve goals. Every public
organization has a specific purpose that is meant to benefit the general community. Public
organizations, managed and funded by the government, deliver benefits made appropriate for the
governed, and the business sector may be classified into two primary groups, such as public and
private. Public organizations are a system or group of people that work to govern an organized
society. Presidential or semi-presidential republics, parliamentary constitutional monarchies, and
absolute monarchies are examples of public institutions that are commonly associated with the state..

Organizations should have a powerful strategy that is capable of achieving organizational goals.
Also, this strategy should be written and codified in the organization’s documents, and it should
introduce organizations' employee periodically in order to be accompanied by these employees in
the implementation process.
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Perfect strategies enhance alignment among diverse groups within the organization, illustrate
organization's' objectives and priorities, and assist organizations with concentrating on available
efforts, while the innovation strategy is the general plan to achieve the organizations' goals.
Furthermore, institutions that pursue an innovative strategy are institutions that make innovation as
a source of their competitive advantage in the market and the most fundamental dimension of their
strategic performance.

The innovation strategy in organizations aims to proceed to a novel stage in which the culture
of innovation will be established and disseminate among individuals; an innovation strategy's
primary function is to guide resource allocation decisions to achieve an institution's innovation goals
[73]. Moreover, the innovation strategy determines the capacity of innovation resources, the quality
and levels of innovation, the policy of human resource management (human capital) to enable
innovation process sustainability, thus providing services based on advanced technology.
Furthermore, it focuses on developing technical industries and scientific research, and creating
advanced technological systems for managing production and marketing units. Innovation makes
sudden progress that allows the organization to become a disciplined organization. According to
Tavassoli and Karlsson [74], there are four main kinds of innovation strategy that consist of product
innovation, process innovation, market innovation and organizational innovation.

Innovation:

Innovation is a key strategic factor in modern nations' economic development and it is a key for
success for organizations [75]. For it to be effective, an innovation has to be simple and it has to be
focused [76]. According to Sen & Ghandforoush [77], innovation in information technology is a
primary driver of growth in developed economies. Its development and implementation require
substantial resources such as human, financial and organizational resources. According to Kosmrlj et
al. [78], innovation means action toward discovering new solutions for challenges that faced by
organizations and individuals. Likar et al. [79], defined innovation as a factor that increases the value
addition process and reduces product and service costs. It encompasses the utilizing new ideas to
adapt to change, performing research and development, refining techniques, or upgrading services
and goods, along with implementing innovative solutions to situations. According to Trott [80],
innovation is an engine of growth. Moreover, it is an individual's perception of a new idea, activity,
or object and the production of something new or specific in the field of technological development
[81].

i.  Radical Innovation:

According to Norman & Verganti [82], radical innovation is a change of frame; i.e., “doing what
we did not do before”. A new business model and the power of technology are two components of
radical innovation. It is a notion that modifies customer- supplier relationships by replacing existing
products and services or generating new product categories. As a result of radical innovation, the
parts and the way they interact are combined in a new way to provide a special solution. Results of
radical innovation (breakthrough) are usually in relation to major scientific and technical advances,
and a strategic transformation that affects a wide variety of products, services, technology, and
industries. This type of innovation takes into consideration new forms of real innovations, unique
products, services, processes and technology, different from all previous products or processes in its
field. The change of this kind of innovation is unexpected and revolutionary. Radical innovation
emerges through individual ideas and efforts and innovation through technological developments,
new research and scientific studies.

ii. Incremental Innovation:

Incremental Innovation involves small modifications and advances in characteristics, size,
needed procedures, scope of application, and the integration with certain other products or service
features. According to Li & Huang [83], incremental innovation is a strategy with low risk and low
earnings, such as additions to a product or process, service, or technology. The effect of this kind of
innovation lasts for a long time, but it is not radical, its speed path involves small steps, and its time
frame is continuous and gradual. Incremental innovation is characterized by gradual and continuous
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change, and its strategy is based on collaborative efforts with an emphasis on maintenance and
improvement. It also requires a traditional technical approximation. In terms of scientific
requirements, minimum investments and effort is sufficient to maintain it. In this approach, in terms
of evaluation criteria, it is aimed to improve performance and to take initiatives for improve results.
Its most important advantage is that it is well-suited to a slow-growing economy.

Conceptual Model:

This study is based on the positivism philosophy, descriptive analytical approach and the
quantitative research method that describes the phenomena and events of this study. The unit of
measurement is organizations, and this research is longitudinal in the terms of the time horizon. The
independent variable is intellectual capital, which is represented by (human capital, structural
capital, customer capital), and the dependent variable is an organization's innovation strategy which
is represented by (incremental innovation and radical innovation).

The hypothesis of this study configured through emphasizing on previous study that mentioned
in the literature review, for the topic of intellectual capital three main aspects that include human
capital, relational capital and structural capital have been utilized, moreover for the topic of
organizational innovation the subcategories of radical innovation and incremental innovation have
been studied. The hypothesis of the study is designed by the help of the knowledge sharing theory,
organizational innovation strategy, intellectual capital theory and organizational performance
theories. This research proposed the following main hypothesis and sub-hypotheses:

Hypothesis 1 (H1): Intellectual capital statistically has an important, considerable and positive
influence on the organization’s innovation strategy.

Hypothesis 1a (Hla): Human capital statistically has an important, considerable and positive
influence on incremental innovation.

Hypothesis 1b (H1b): Structural capital statistically has an important, considerable and positive
influence on incremental innovation.

Hypothesis 1c (H1c): Relational capital statistically has an important, considerable and positive
influence on incremental innovation.

Hypothesis H1d (H1d): Human capital statistically has an important, considerable and positive
influence on radical innovation.

Hypothesis 1e (H1e): Structural capital statistically has an important, considerable and positive
influence on radical innovation.

Hypothesis H1f (H1f): Relational capital statistically has an important, considerable and
positive influence on radical innovation.

Figure 1 illustrates the conceptual model of the current study, which presents the numerous
relationships between intellectual capital and organization’s innovation strategy and possible
relations between their subcategories.

Intellectual

H1 Organizational
Capital Innovation
' =]
Hla
Human Capital ——— FE——
H Innovation
Structural Capital H Hild
Hie Radical
. - — Innovation
Relational Capital HI1f

Figure 1. Research Model (Source: authors).

3. Methodology and Data Analysis:

In this research, we aimed to identify the effectiveness of the intellectual capital in enhancing the
innovation strategy of organizations. The methodology of this study includes 2591 [84] academic and
administrative staff of Sulaimani Polytechnic University in Iraq, respondents consisted of both
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professional and nonprofessional experts in intellectual capital. But respondents are university’s
academic and administrative staffs who are eligible to understand the importance of intellectual
capital and organizational innovation and capable of understanding the questions correctly and
answer them without question mark. Sulaimani Polytechnic University is a public university and a
member of international association of universities (IAU). It's established in 1996 and located in
Sulaimaniah. Sulaimani Polytechnic University is one of the foremost and innovative universities in
the Arab region, which offer technical, bachelor and higher degrees. One of the important missions
of the university is aiming to improve the skills and technical abilities of its staff which is the main
reason that why this study chosen the Sulaimani Polytechnic University as a case. Moreover
information technology and management information system is the main part of the study program
of this university. This research utilized an empirical approach using a questionnaire as a tool to
achieve its objectives. Since there are 2591 participants in the research, 335 measurements or surveys
are required to achieve a 95% confidence level. For this research data obtained from 392
questionnaires and analyzed by the SPSS 22 software program. Through simulation modeling and
enhanced interaction with other tools, IBM SPSS Statistics V22.0 improves decision making and
productivity. It keeps improving its predictive analytics methodologies with better tools, output, and
ease-of-use features. Data was collected at random for this research using internet forms. A survey
has seven sections and a total of 28 questions based on a 5-point Likert scale, where 5 is the strongest
agreement, 4 is agreement, 3 is neutral, 2 is disagreement, and 1 is the strongest disagreement.
Additionally, this research contained the part on demographic characteristics, which included things
like gender, marital status, age, years of experience, and educational background. Data obtained from
this questionnaire were analyzed and seven hypotheses were tested by correlation regression
analysis.

Analyses and Results:

First the descriptive statistics test was applied in order to determine the characteristics of the
study sample. Gender, marital status, age, year of work experience and academic qualification were
considered as the demographic variables. 410 administrative and academic staff of the Sulaimani
Polytechnic University members responded the questionnaire but 392 valid responds used for the
analysis.

According to the results of the study, the largest group of university employees was females
accounting for (%53), as males often tend to work in this sector in proportion to the nature of the
male. As for work in ministries, the majority of jobs are suitable for females as they suit their female
characteristics, moreover, 62% of respondents were married, while 38% were single, and it is also
clear that the largest percentage of the study sample were in the 30-39 years and (less than 30) years
age group as they represented three quarters of the study sample. Also 20% of the participants were
in the 40-49 age groups and this can be explained by the fact that the nature of work in ministries
requires workers to undergo a period of service in order to reach the age of retirement and to benefit
from social security. Finally, 13% were in the 50 and over age group. The largest percentage of the
study sample members (35.9%) had 10-14 years of experience, while 29.4% of the study sample
members had more than 15 years’ experience, and this is in line with the fact that these experiences
are commensurate with the nature of the study community, as they are managers who often have
more than ten years of practical experience, and the group of 5 years’ experience and the group of 5
years and 9 years of experience represents %11.9 and %22.8 respectively. In terms of employee
qualification, 32.1% had a bachelor’s degree, which was slightly more than master’s holders, with
31.6% while diploma and PhD. holders represent 19.2% and 13.9% respectively. Only 0.8% had a high
school diploma, and finally, employees with secondary education qualification represents 2.5%.

Table 1. Demographic analysis of the participants.

Variable Description Responses Percentage
Male 183 46.68
Gender Female 209 53.32

Total 392 100
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Single 149 38

Marital status Married 243 62
Total 392 100
Less than 30 years 86 21.9
30-39 175 44.7
Age 40-49 80 20.4

50+ 51 13.1

Total 392 100
5 years 47 11.9
5-9 years 89 22.8
Yii;seiife::;k 10-14 years 141 35.9
15+ 115 29.4

Total 392 100

Secondary education 10 2.5
Diploma 75 19.2
Bachelor 126 32.1

Academic qualification Higher diploma 3 0.8
Master’s 124 31.6
PhD 54 13.9

Total 392 100

The reliability coefficients for variables are given in Table 2. The fundamental purpose of
reliability testing is to evaluate if the variables are internally consistent enough to warrant accurate
estimations, and the basic notion is that Cronbach's alpha values are used to do so. After verifying
the validity of the study tool by relying on the correlation coefficient (Pearson), it was necessary to
ascertain its stability, and the Cronbach’s alpha scale was used for this purpose.

Table 2. Reliability test results (Cronbach's alpha).

Variables NO. sample NO. of Questions Values of Cronbach's alpha

IC 392 4 946
HC 392 4 793

SC 392 4 .892
RC 392 4 783
OIS 392 4 793

I 392 4 789

RI 392 4 .886

As it can be seen from the Table 2, all dimensions achieved stability considering that the
Cronbach’s alpha vales exceeded 60%. Also, an acceptable range for Cronbach's alpha consist of
excellent (more than 0.90 to 1.00), very good (0.80-0.89), good and acceptable (0.70-0.79), questionable
and moderate (0.60-0.69), poor (0.50-0.59), and unacceptable is less than 0.50 [85]. As the Cronbach’s
alpha coefficients for all variables ranged between 0.783 and 0.946, we can say that the stability of the
tool is achieved.

The Pearson’s correlation coefficient method was conducted to test the correlations between
variables. The results showed that all the variables correlate with organizational innovation. Table 3
shows the results of Pearson correlation coefficient test. According to the results the coefficients of
the correlation of each measure with the total score of the scale (all paragraphs of the questionnaire),
and that all the correlation coefficients appearing in the table are confined between the two values
0.607 and 0.880. The result indicates that there is a statistically significant correlation between radical
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innovation and social capital at Sulaimani Polytechnic University, a significance level of 0.880 which
is the highest correlation coefficient among all.

Table 3. Correlation Coefficient Test.

do0i:10.20944/preprints202307.0657.v1

Correlations
IC HC SC RC OIS II RI
IC Pearson 1
Correlation
Sig. (2-tailed)
N 392
HC Pearson 723" 1
Correlation
Sig. (2-tailed) .000
N 392 392
SC Pearson .689™ .816™ 1
Correlation
Sig. (2-tailed) .000 .000
N 392 392 392
RC Pearson 781" 775" .708™ 1
Correlation
Sig. (2-tailed) .000 .000 .000
N 392 392 392 392
OIS Pearson .766™ 607 .619™ 772" 1
Correlation
Sig. (2-tailed) .000 .000 .000 .000
N 392 392 392 392 392
11 Pearson .614™ 652" .699" .650™ 671" 1
Correlation
Sig. (2-tailed) .000 .000 .000 .000 .000
N 392 392 392 392 392 392
RI Pearson 669" 822" .880™ 720" .625™ 787" 1
Correlation
Sig. (2-tailed) .000 .000 .000 .000 .000 .000
N 392 392 392 392 392 392 392

** Correlation is significant at the 0.01 level (2-tailed).

The correlations between the elements of intellectual capital and innovation components,
including intellectual capital, human capital, structural capital, relational capital, organizational
innovation, that include incremental innovation and radical innovation ranges between 0.607 and
0.880 which are positive and highly significant. The highest correlation exists between radical
innovation and social capital that indicates a fairly strong positive relationship.

The study's model summary results were generated using SPSS 22 computations and shown in
Table 4. The results of the first model show that 58.6% of the changes in Sulaimani Polytechnic
University's innovation are described by intellectual capital. This means that variables outside the
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estimated model account for 41.4% of the variation in Sulaimani Polytechnic University's innovation.
Furthermore, the outcomes of the second part imply that Human capital, structural capital, and
relational capital are described by 53.9% of the changes in Sulaimani Polytechnic University's
incremental innovation, which means that variables outside the estimated model account for a 46.1%
of the variation in Sulaimani Polytechnic University's innovation. In the same way, the findings of
the last part demonstrate that 80.9% of the changes in Sulaimani Polytechnic University's radical
innovation are described by human capital, structural capital, and relational capital. This means
that variables outside the estimated model account for a small proportion the variation in Sulaimani
Polytechnic University's innovation.

Table 4. Model Summary.

Model Summary
Adjusted R Std. Error of the
Model R R Square .
Square Estimate

Model 1
a. Predictors: (Constant), IC .7662 .586 .585 3.274
b. Dependent Variable: OIS
Model 2
a. Predictors: (Constant), RC, HC,

7342 .539 535 3.531
SC
b. Dependent Variable: II
Model 3
a. Predictors: (Constant), RC, HC,
sC .900a .809 .808 2.245

b. Dependent Variable: RI

Table 5 shows the analysis of variances (ANOVA) test results. . ANOVA is a statistical technique
used to compare variations between the mean or average of several groups. It is used in a variety of
situations to discover whether there are any differences between the means of various groups. The
objective of the test is to determine whether the model is correctly stated or not by checking the
significance of p-in the ANOVA table. Because all the p-values are significant at 1% significance level,
it may be inferred that the model is appropriately stated. According to significance values, all
independent variables have a statistically significant positive impact on the dependent variables.

Table 5. Analysis of Variance (ANOVA).

Sum of Mean
Model Df F Sig.
Squares Square
Model 1 Regression 5927.188 1 5927.188 552.947 .0007
a. Predictors: (Constant), IC Residual 4180.516 390 10.719
b. Dependent Variable: OIS Total 10107.704 391
Model 2 Regression 5644.353 3 1881.451 150.926 .000°
a. Predictors: (Constant), RC, HC, Residual 4836.821 388 12.466

SC Total 10481.173 391

do0i:10.20944/preprints202307.0657.v1


https://doi.org/10.20944/preprints202307.0657.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 11 July 2023 do0i:10.20944/preprints202307.0657.v1

12
b. Dependent Variable: IT
Model 3 Regression 8297.245 3 2765.748 548.974 .000a
a. Predictors: (Constant), RC, HC, Residual 1954.755 388 5.038
SC
Total 10252.000 391

b. Dependent Variable: RI

According to the results of the regression analysis, shown in Table 6, it is clear that there is a
statistically significant relationship between the main dimensions of intellectual capital as the
independent sub-variables and organizational innovation as a dependent variable, which can be
clarified in the following points:

There is a significant positive relationship between intellectual capital and organizational
innovation of 0.766, which means that an increase in intellectual capital will lead to an increase in the
organizational innovation of the organization by 0.766.

Furthermore, the findings reveal that a 1% increase in human capital contributes to a 0.497
improvement in incremental innovation at Sulaimani Polytechnic University, which is
inconsequential, at the same time progressive modifications in structural capital will result in a 0.436
growth in incremental innovation at Sulaimani Polytechnic University for each successive 1%
improvement, and the analysis revealed that a 1% boost in Sulaimani Polytechnic University's
relational capital will cause 0.280 increase in its net incremental innovation.

Moreover, from the statistical analysis can be observed that human capital has a 0.256 substantial
positive relationship with radical innovation. This clarifies that as the development in human capital
will increases radical innovation by 0.256. For each 1% increases in structural capital, Sulaimani
Polytechnic University will obtain a 0.604 increase in radical innovation. Moreover, a 1% increase in
Sulaimani Polytechnic University's relational capital results in a 0.094 increase in radical innovation.

Table 6. Regression Coefficient Analysis.

Coefficients?
Unstandardized Standardized
Coefficients Coefficients
Model t-stat.  Sig.
Std.
B Beta
Error
1 Dependent Variable: (Constant) 1.886 .538 3.507 .001
(O)] IC .835 .036 766 23.515 .000
(Constant) 2.310 .578 3.995 .000
HC 455 .036 497 12,501  .000
2 Dependent Variable: II
SC 421 .059 436 7152 .000
RC 299 .060 280  5.016 .000
(Constant) 1.437 .368 3.910 .000
HC 233 .040 256 5.854 .000
3 Dependent Variable: RI
SC 577 .037 .604 15.432  .000
RC .099 .038 .094 2.607 .009

Hypothesis Testing:

The hypothesis testing process for the main hypotheses and its sub-hypotheses is implemented
by using the Pearson Correlation Coefficient to verify the presence or absence of a statistically
significant relationship at the level of significance 0.05 between the independent variable (intellectual
capital) and the dependent variable (organizational innovation).
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The results showed in the Table 7 exhibits that there is an existence of a strong and statistically
significant correlation between dependent and independent variables. With a correlation coefficient
at the significance level of 0.05 all of the hypothesis that the study conduct accepted (see Table 7) and
this is in line with what was confirmed by the theoretical framework of the study in term of the
availability of intellectual capital requirements in the organization to boost organizational
innovation. This is due to the focus of the study institution on embodying the dimensions of: human
capital, structural capital, and relational capital within the university under study. The major
hypothesis and its sub-hypothesis are therefore verified and accepted, so the university under study
must attract qualified human resources, develop them, encourage them to be continuously creative,
and realize their ideas in reality.

Table 7. Hypothesis Testing.

Hypothesis Beta P. Correlation  Sig. (2- Supported/
tailed) Not

Supported
HI1: Intellectual capital statistically has an  .766 .766 0.00 S

important, considerable and positive influence on

organizational innovation.

Hla: Human capital statistically has an important, ~ .497 .652 0.00 S
considerable and positive influence on incremental

innovation.

Hlb: Structural capital statistically has an  .436 .699 0.00 S
important, considerable and positive influence on

incremental innovation.

Hlc: Relational capital statistically has an  .280 .650 0.00 S
important, considerable and positive influence on

incremental innovation.

H1d: Human capital statistically has an important, 256 .822 0.00 S
considerable and positive influence on radical

innovation.

Hle: Structural capital statistically has an  .604 .880 0.00 S
important, considerable and positive influence on

radical innovation.

HI1f: Relational capital statistically has an  .094 720 0.00 S
important, considerable and positive influence on

radical innovation.

Based on the overall results, improvements in human, structural, and relational capital can be
acknowledged as having a positive substantial link with an organizational innovation. The results
indicate that the organization’s approach to human, structural, and relational capital is contributing
to the university's innovation in a favorable manner.

The authors implemented and tested a conceptual model by considering the three dimensions
of intellectual capital on organizational innovation in this study. Few studies in the knowledge-based
literature have examined at how various components of intellectual capital can influence whether or
not an organizational radical and incremental innovation.

Human capital allows employees to collaborate, provides a competitive advantage, and
introduces new learning opportunities through effective knowledge transfer. Employees are
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important to the success of innovative businesses, and university is dependent on the vitality and
creativity of its members.

The allocation of structural capital to organizational innovation and the creation of new
processes have a direct impact on innovation. Clearly, innovation that improves an organization's
performance raises structural capitals.

Relational capital has an effect on whether or not an organization's innovation increases or
decreases. Support for new techniques within the organization reinforces the desire to provide
higher-quality services or expand organizational capabilities, and designate new methods that assist
the university to eliminate its obstacles through knowledge sharing.

Discussion:

This article attempts to fill a research gap by examining how various aspects of intellectual
capital affect organizational innovation in a developing country. Comparing the findings of this
study with similar studies in the literature, components of intellectual capital play important roles
that drive innovation in various organizations in almost all studies. However, it is clear from the
findings of various studies that some components of intellectual capital are negatively related to
organizational innovation and innovative capabilities. Subramanian & Youndt [11] showed that there
is a negative relationship between human capital and innovation ability. Additionally, according to
AL-Dujaili's [21] study, only structural and human capital have an impact on organizational
innovation. Also, Cezlan's study [27] found that structural capital had little effect on business
innovation. While all the hypotheses of this research were accepted, it means that all components of
intellectual capital have a positive relationship with organizational innovation and its components in
the statistical population. As a result, the study rejected the main research hypothesis and similar
conclusions were reached with the studies in the literature.

The main contribution of this study is to clearly light up a series of links between strategic human
resources and innovation capacity of enterprises and contribute to the establishment of a set of
indicators for the management of human capital. The primary theoretical implication of the study is
to highlight the need for organizations to provide intellectual capital and to show that institutions
can evolve into growing organizations through transformation and innovation. Another result of this
research is that employees with academic qualifications such as doctorate or master's degree and
employees with many years of experience generally have more strategic importance for the
organization than other employees. Therefore, the management team at Sulaymaniyah Polytechnic
University should trust such employees to develop all aspects of the university. According to the
results, achieving outstanding creative performance depends on a firm's intellectual capital and its
capacity to identify opportunities and threats, make important decisions at the right time, and make
important changes effectively. Managers should design appropriate management procedures for
knowledge acquisition through organizational learning, as well as ensure that the work environment
is suitable for tacit knowledge exchange among employees.

The study recommends to the managerial board of the Sulaymaniyah Polytechnic University to
use its intellectual capital for the benefit of the institution and to provide all staff and lecturers what
they need to perform as efficiently as possible. A high level of performance among employees not
only reduces university costs, but also contributes significantly to the productivity of the institution
and the success of its programs.

Limitations:

Like all studies this study also has some limitations regarding the comprehensiveness of the
scientific research process. The results of this study must be seen in the context of some limitations.
Lack of studies conducted on this subject is one of the major limitations of this research. The
researchers conducted the study in a public university in the north of Iraq, so they needed the
university President's approval for scale and data collection. Additionally, obtaining the total number
of employees in this university was very difficult due to the managerial beware of sharing this
information. Thus, researchers used their own personal contacts to reach the exact number. Majority
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of the respondents are not good in English so the questionnaire was designed both in Arabic and
Kurdish languages.

Conclusion and Recommendation

The study's results demonstrate that intellectual capital and its components have a positive and
statistically significant effect on the organizational innovation and its components. Through what
was presented in the research, it can be concluded that the conceptual management framework lacks
many concepts related to intellectual capital and organizational innovation at Sulaimani Polytechnic
University, which at the present time constitute additional imperfection in management theory. It is
clear that the business world is facing challenges imposed by globalization, alliances and innovations,
so organizations have converted into a new economic system and new kinds of capital, which are
knowledge economy and intellectual capital. This has become a competitive advantage for
organizations, and they can only succeed if they invest in their intellectual capital. The greatest
challenge for organizations is to provide competencies and skills that give them competitive
excellence and create the right atmosphere for the generation of creative and innovative ideas.
Cooperation with the external environment and universities should be made to generate creative
ideas, training courses, development activities and their awareness of the concept and importance of
innovation for the institution. It is necessary to support lecturers to overcome weaknesses in their
performance and enhance their strengths by urging the research organizations to develop the
capabilities of academicians and improve their performance through their participation in
conferences, scientific seminars, and efficient and distinguished training programs. The knowledge
possessed by employees should be exploited and utilized for the benefit of the organization. It is
important to provide the necessary material, human and financial resources to create creative ideas,
and establish an incentive system in order to motivate employees to innovate. Organization should
realize the importance of innovation in reducing their costs in order to provide more competitive
prices, they must incorporate innovation within their strategies to face fierce competition and build
a competitive advantage. In conclusion, the institution under study should involve various
departments in the innovation process which requires concerted efforts in the institution.

Based on the results of this research, there is a strong relationship between independent and
dependent variables, and there is also an impact of intellectual capital and its components on
organizational innovation. As for comparing this research with previous research (which has
already appeared in the literature review), we conducted our research with an innovation style
consisting of radical and incremental innovation while other research focused on product and service
innovation in processes and adaptation; Adopting innovation or other innovation methods.
Furthermore, this research is the first of its kind to be carried out in northern Iraq.

Universities and organizations are required to create a convenient environment for the
generation of creative and innovative ideas, and as the most important means to achieve
comprehensive development, public and private institutions should encourage the all kinds of
innovation. Furthermore, utilizing modern information technology to disseminate information, such
as teleconferences, workshops, video conferences, conferences, seminars, discussions and
publications for the process of information distribution, will help to disseminate information among
administrative and academic staff effectively, which will facilitate the invention process. Moreover,
it should be ensured that there is equitable distribution of technological and cognitive capabilities
among the university's faculties through the participation of all faculty members with all available
technology, and it is possible to overcome the technological shortcomings of the university’s
innovation-oriented system. Also, because of its important role in the life of economic units,
administrators should be more aware of the notion of intellectual capital, its components, importance,
and measurement methodologies. Furthermore, democratic spirit within the university should be
encouraged to allow its employees to express their opinions and the problems of the university in
order to bring about real development, through real participation in decision-making at the level of
departments, colleges and the university. Also, the university should enter into agreements with
foreign institutions in the field of innovation and knowledge dissemination. While doing this, to
encourage the creation of self-managed teams by organizing research and development groups. In
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addition to this, the university should develop a strategy of innovation in its organizational culture,
which will provide new ideas for changing administrative actions according to environmental
changes. Also, the human, organizational and customer capital should be enhanced through
establishing high human capacities, idealistic organizational structure, organizational infrastructure
and expanding customer relations. Also, cooperation between university units and departments is
beneficial for new initiatives.
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