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Abstract

The study has been conducted with the aim of investigating the direct and indirect effects of

intellectual capital on product, process, and organizational innovations. This study adopts a

deduction approach and a quantitative method as the research methodology. Accordingly, a

questionnaire was distributed to 274 managers of which 229 were collected with a response rate

of 84%. The study employed exploratory and confirmatory factor analyses. An exploratory factor

analysis was conducted using principal component analysis while confirmatory factor analysis

was conducted using structural equation modeling. The measurement fulfills construct validity

(both convergent and discriminant validity) and reliability. Empirical findings of the study

showed that human, social and customer capital have a positive and direct effect on knowledge

management. Knowledge management has a positive and direct effect on product, process and

organizational innovations. Social capital has a positive and direct effect on organizational

innovation but doesn't have effect on product and process innovations. Customer capital has

direct effect on product and process innovations but not on organizational innovation.  Counter

to a prior expectations, human capital has a negative and direct effect on product innovation.

Moreover, the finding indicated knowledge management mediates the relationship between

intellectual capital components and product, process, and organizational innovations.

Key words: human capital, social capital, customer capital, knowledge management, product

innovation, process innovation, organizational innovation.
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Chapter One:  Introduction

1.1 Background

Innovation is a fundamental requirement for survival and growth of today's environments

(Bohlmann et al 2012). Organizations consider innovation to be a critical variable between life

and death. Moreover, Cooper (2011), views that the goals of ambitious organizations can be

achieved through innovation. In the 21st century, this is one of the main resources needed to

achieve sustainability and economic growth (Atalay and Anafarta, 2011). Organizations should

be able to evolve if they wish to survive as their competitors adopt new products or processes in

order to enhance their competitive power. In a turbulent economic environment with rapid

changes in technology, markets, competitive environment, customer preferences and financial

crises, firms are facing an "innovate or die" situation (Madrid-Guijarro et al., 2009) and

innovation is a key element for survival.

Different researchers and authors define and classify innovation in different ways. For example,

Oddane (2008) defines innovation as a collective, open-ended activity aimed at the creation and

implementation of new, appropriate products or processes in order to generate significant

economic benefit and other values. Innovation refers to new applications of knowledge, ideas,

methods, and skills which can generate unique capabilities and leverage an organization’s

competitiveness (Kim et al, 2012).

One of the most common ways of defining and classifying innovation involves its degree of

novelty, from incremental to radical ones. Radical innovations are revolutionary or discontinuous

changes, while incremental innovations are conventional or simple extensions in a line of

historical improvements (Delgado, 2011). Three different types of innovation can be identified

(Olcyzk, 2011): product, Service and Organizational Innovations. Product innovations are

understood as launching a commodity or service, which is new or refined in its features or

applications. Process innovations are defined as implementing new or substantially refined

production methods, distribution or marketing methods and supporting operation in goods

manufacturing and services. Organizational innovations refer to the creation of new

organizational methods in the company's rules of operation (knowledge management), in the

organization of the workplace or the rapport with the environment.
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The term intellectual capital (IC) was first published by John Kenneth Galbraith in 1969 (Feiwal,

1975). He believed that IC meant more than just “intellect as pure intellect” but rather

incorporated a degree of “intellectual action”  in that sense, intellectual capital is not only a static

intangible asset per se, but an ideological process; a means to an end. In the knowledge

economy, organizations’ success depends on managing IC and we must first identify and

measure them and ultimately manage them. IC is called a collection of knowledge-based assets

that is assigned to an organization and is considered among its features and leads to

organizations’ considerable competitive improvement through adding value to key stakeholders

of organization (Masoud et al, 2014). Hsu and Frang (2009) defined IC "as a company’s total

capabilities, knowledge, culture, strategy, process, intellectual property, and relational networks

which create value or competitive advantages and help a company to achieve its goals".

Intellectual capital is not only possession of components of IC but also investing in IC through

the effective interactions between these components in order to maximize the firm’s output.

According to study by Huang (2008), IC is classified as customer capital, process capital, human

capital and innovation capital. Typically most firms have three forms of IC embedded in their

people, structures, and customers. These are human capital, structural capital, and relational

capital (Rosni and Rosli, 2013).

Knowledge Management (KM) is the most effective way to deal with the IC of the organizations

through facilitating the capturing and sharing of existing knowledge and creating new innovative

knowledge (An and  Ahmad,  2010).

In order to conduct investigation of IC in connection with innovations, this study focuses on the

banking sectors and more specifically on Ethiopian banking sector for the following reasons.

Firstly, Ethiopia is on the way to be a member of world trade organization. As a result, potential

foreign banks could come to invest which will have huge effect on destiny of the local banks.

Secondly, in emerging economies, banks are a key factor in economic growth at the

macroeconomic level (Rehman et al, 2012). Banks’ services are considered to be a central

product of all economic activities for individuals, firms and governments which are forced to use

them. Thirdly, banks represent one of the most important knowledge-intensive industries; this

suggests that IC has become a key resource to sustain innovation (Khedr, 2008). Fourthly, the

context of innovation differs from industry to industry and from sector to sector. Consequently, a
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theory, produced in one sector, might not be generalized in another sector (Adams, 2003).

Fifthly, banks have been adopting different technological products and systems such as Smart,

Tameness and Branch Power and the like.

1.2 Problem Statement

Innovation is considered to be very important in a turbulent environment to achieve a

competitive advantage both in the manufacturing and service sectors. However, most innovation

researches have focused mainly on the manufacturing sector (Droege et al, 2009; Perks et al,

2012). In the same line, researches investigating innovation in the service sector are

underrepresented while none of them investigated the effect of intellectual capital on innovations

(Gopalakrishnan and Damanpour, 2000).  Moreover, some of empirically conducted studies have

contradictory conclusions about the direct effect of intellectual capital on innovations and yet

didn't consider its indirect effect. For instance, Tseng et al, (2013) ; Prihadyantiet et al, (2012);

Schneider et al (2010) and Boris et al (2009) noted that intellectual capital has a positive effect

on innovations while Subramaniam and Youndt (2005) claim human capital has a negative effect

on innovations.

In addition, Ahmed (2014) argued that previous studies have not well examined both the direct

and indirect relationship between the components of IC and the different types of innovations,

namely product, process and organizational innovation at the same time in service sectors.

Furthermore, the interaction among the actors of IC in the service sector has not been well

studied though some work has been done to test the interaction among innovations;

organizational, process and product innovation in the manufacturing sector (Ahmed, 2014). Over

and above the arguments made in the previous paragraphs none of the previous studies used KM

as a mediating variable while it has been suggested by authorities in the field of study. In view of

this what remains to be explored is to investigate the direct and indirect effects of IC on

innovations using KM as a mediator in the service sector.

On top of this, as far as the researcher's knowledge is concerned, the complete absence of similar

empirical studies conducted in the Ethiopian context also motivated the researcher to put his own

contribution since Ethiopian banking sector in not yet well strong as developed countries as the
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level of innovation might differ in country context. Given the fact that the study can support

practice and policy, it is expected to serve as an input for achieving better economic outcomes.

Therefore, the study investigated the direct and indirect relationship between components of

intellectual capital (HC, SC, and CC) and innovations (product, process and organizational

innovations) by taking KM capital as mediating variable.

1.3 Objective of the Study

1.3.1 General Objective

The main objective of the study is to investigate the direct and indirect (via knowledge

management) relationship between components of intellectual capital (human, social and

customer capital) and innovations (product innovation, process innovation, and organizational

innovation) in the Ethiopian Commercial banking sector.

1.3.2 Specific Objectives

Based on the above general objective, the following are specific objectives:

 To examine the effect of human, social and customer capital on knowledge management.

 To analyze the direct effect of intellectual capital and knowledge management on

innovations.

 To investigate the indirect effect of intellectual capital on innovations via knowledge

management.

1.4 Research Questions

In order to address the research objectives, the following general question is asked:

What are the roles of the components of IC in supporting the different types of innovation?

The research divides this question into the following sets of sub-questions:

 What are the effects of social, human and customer capital on knowledge

management (KM)?
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 What are the direct effects of social, human capital, customer capital and KM on

innovations?

 What are the indirect effects of social, human and customer capital on innovations via

KM?

1.5 Research Hypothesis

The research develops basic three hypotheses based on previous studies in order to answer the

research questions. These hypotheses are presented as follows:

Firstly, there are significant effects of components of IC on KM.

This hypothesis is classified into:

H1: Social capital has a positive effect on KM.

H2: Human capital has a positive effect on KM.

H3: Customer capital has a positive effect on KM.

Secondly, IC and KM has a significant effect on the different types of innovations.

This hypothesis is divided into the following sub-hypothesizes:

H4: KM has a positive effect on innovation

H4a: KM has a positive effect on product innovation

H4b: KM has a positive effect on process innovation

H4c: KM has a positive effect on organizational innovation

H5: Human capital has a positive effect on innovation.

H5a: Human capital has a positive effect on product innovation.

H5b: Human capital has a positive effect on process innovation.

H5c: Human capital has a positive effect on organizational innovation.
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H6: Social capital has a positive effect on innovation.

H6a: Social capital has a positive effect on product innovation.

H6b: Social capital has a positive effect on process innovation.

H6c: Social capital has a positive effect on organizational innovation.

H7:  Customer capital has a positive effect on innovation.

H7a: Customer capital has a positive effect on product innovation.

H7b: Customer capital has a positive effect on process innovation.

H7c: Customer capital has a positive effect on organizational innovation.

Thirdly, IC has a significant indirect effect on innovations via KM.

This hypothesis is classified into the following sub-hypothesizes:

H8: KM mediates the relationship between human capital and innovation.

H8a: KM mediates the relationship between human capital and product innovation.

H8b: KM mediates the relationship between human capital and process innovation

H8c: KM mediates the relationship between human capital and organizational
innovation.

H9: KM mediates the relationship between social capital and innovation.

H9a: KM mediates the relationship between social capital and product innovation.

H9b: KM mediates the relationship between social capital and process innovation.

H9c: KM mediates the relationship between social capital and organizational innovation.

H10: KM mediates the relationship between customer capital and innovation.

H10a: KM mediates the relationship between customer capital and product innovation.

H10b: KM mediates the relationship between customer capital and process innovation.
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H10c: KM mediates the relationship between customer capital and organizational
innovation.

1.6 Significance of the Study

The main reason for this study is that researchers have not paid enough attention to this subject

in the service sector in the world and in Ethiopia in particular. Most of the studies previously

focused on manufacturing sector not on service sector as well as most focused on the direct

relationship between IC components and innovations.

Therefore, this study is expected to provide empirical evidence on the relationship between IC

and innovations of service sector and commercial banking sector of Ethiopian in particular.

Furthermore, many parties would benefit from the results that will emerge from the results of the

study and these parties are:

Management: It helps to gain insight on how to use IC in order to create competitive advantage

in terms of developing and adopting new products as well as new systems, increasing market

share and eventually maximize banks wealth.

Customers: Customers acquired efficient, effective and dependable service from the results of

banks' innovations so that customers can lead their own quality life.  Specifically, banks'

innovations aid customers to save time and minimize cost.

Government: Government interested in knowing which companies operate successfully or

failed to take the necessary measures to and check how banks are contributing to the

development of financial sector and to the development of the country.

Investors: Investors interested in such studies in order to protect their investment, and directing

it to the best investment.

This research does have significant role to play in shading light on how to better understand IC

components and their direct and indirect impact on innovations in the service sector. Moreover,

the researcher also contributes that this study can potentially serve as a stepping stone for further

research in the area.
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1.7 Limitation of the Study

The study used only cross sectional data obtained using closed ended likert scale questionnaire

distributed to managers of banks and yet it did not gather longitudinal or panel data to observe

changes in IC throughout the innovation process.

1.8 Delimitation of the Study

The study tested the model only on Ethiopian Commercial Banks located in Addis Ababa, capital

city of Ethiopia.

1.9 Organization of the Study

In addressing the research objectives, this thesis is structured into the following chapters: chapter

two discussed about theoretical and empirical literature review, chapter three is about research

design and methodology, chapter four is about results and discussions and chapter five presented

conclusions and recommendations of the results.
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Chapter Two: Review of Literature

2.1 Introduction

The chapter begins with a discussion of concepts, definitions and types of innovations and

follows its discussion with concepts, definitions, and components of IC. In addition, the

theoretical review part of the chapter is dealt with different theories related with the study.

Empirical review of the literature discusses works which have been forwarded by previous

researchers with related to relationships between components of IC, the direct effect of IC

components on innovations and the mediating role of KM on innovations. Finally, the chapter

comes up with conceptual model (framework) depicting the relationship between variables under

the study.

2.2 Concepts and Definitions of Innovations

Innovation is a fundamental requirement for survival and growth in these environments

(Bohlmann et al, 2012). Organizations consider innovation to be a critical variable between life

and death. Moreover, Cooper, (2011) views that the goals of ambitious organizations can be

achieved through innovation. In the 21st century, this is one of the main resources needed to

achieve sustainability and economic growth (Atalay and Anafarta, 2011).

Although innovation has played a key role in supporting the growth of both the manufacturing

and services sectors, Droege et al., (2009) state that innovation studies focus mainly on the

manufacturing context whilst a few studies investigated innovation in the service sector and

especially in the banking industries.

Rogers (1995) also shows that innovation creates a new idea, practice, or object according to the

view of an individual or other unit of adoption. Thus, innovation can occur in domains of

product, process and organization. In addition, Rogers discusses another concept known as

diffusion of innovation which, over time, focuses on the spread, through particular channels, of

innovation among the members of a social system. Tushman and Nadler (1986) also defined

innovation as the creation of any product, service, or process which is new to a business unit.
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In contrast, Amabile (1983) suggests that innovation is different from creativity which is the only

thing that could be defined as the production of new ideas.  Santos-Rodrigues et al (2011)

contend that it is important to highlight the differences between concepts, i.e. invention is an

original creation of an idea, and creativity is the creation of new ideas, while innovation is not

just about creativity it has to translate into value. Innovation can be considered as the economic

exploitation of creativity. Innovation generates and implements new ideas, processes, and

products. Therefore, creativity is a component of innovation. This group considers that

innovation included the creation and adoption of new ideas. Ahmed, (2014) shows that in the

social and economic scopes, innovation is a function of the successful exploration and

exploitation of novelty. Furthermore, it means the introduction of a new solution to tackle

problems. This solution should satisfy the need of firms, employees and other stakeholders. For

example, innovation can provide easier communications (internet, mobile phones), new

marketing methods (electronic banking) and better working environments (computers).

Damanpour and Evan (1984) defined that innovation is the adoption of a new idea or behavior

new to the adopting organization. Innovation is the specific tool of entrepreneurs; the means by

which they exploit change as an opportunity for a different business or service. It is capable of

being presented as a discipline; capable of being learned; capable of being practiced. Oddane

(2008) defined innovation is a collective, open-ended activity aimed at the creation and

implementation of new, appropriate products or processes in order to generate significant

economic benefit and other values. Kim et al (2012) defined as innovation refers to new

applications of knowledge, ideas, methods, and skills which can generate unique capabilities and

leverage an organization’s competitiveness.

In view of the above definitions, this study considers that innovation is a planned integrated

activity to adopt or develop a new behavior, product or process to achieve some benefits for

employees, firm, group or other stakeholders. It also considers innovation is a combination of

generation of new ideas (creativity) and implementation of these ideas.

The degree of innovation might be totally new or incremental (relative).The requirements of

absolute novelty would create large difficulties in collecting the research data from firms which

used objective novelty (Ahmed, 2014). Additionally, it is quite rare to find something “entirely
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new” (Oddane, 2008). Therefore, the research considers that relative novelty of innovation is

more appropriate for this study.

The definition is not limited to technological change and includes new ideas, products or

processes which have administrative and technological innovation (Ahmed, 2014). Innovation

could occur not only in technological processes, but also in management methods and

organizational practices (Damanpour and Evan, 1984).

2.3 Types of innovations

It is necessary to recognize the different types of innovation with their different features. Each

type needs specific responses from a firm in order to achieve successful innovation (Ahmed,

2014). When it comes to innovation, the term is often used, but hard to define. Three different

types of innovation can be identified (Olcyzk, 2011): Product Innovations, Service Innovations

and Organizations Innovations. The research presents some of these classifications as follows:

2.3.1 Radical / Incremental Innovation

One of the most common ways of defining and classifying innovation involves its degree of

novelty, from incremental to radical ones (Delgado, 2011), describes radical innovations as

revolutionary or discontinuous changes, while incremental innovations are conventional or

simple extensions in a line of historical improvements. Radical innovation creates a new need

which has not previously been recognized by customers. Firms have to make extensive

investments in the processes of production, communication and distribution and, therefore, the

risks of radical innovation are increased when the development cycle is too long and so reduces

the rate of success (Kim et al 2012).

In contrast, incremental innovations are minor developments or the refinements of the existing

products, services and processes (Un, 2010). Incremental innovations are concerned with

creating a significant value for the firm or industry by improving the infrastructure or the current

processes and products (Ritala and Hurmelinna-Laukkanen (2013). Subramaniam and Youndt,

(2005) observed that incremental innovations involve “improving and exploiting an existing
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technological trajectory,” whereas radical innovations “disrupt an existing technological

trajectory.”

2.3.2 Technological / Administrative Innovation

Administrative innovation is related to the application of new ideas in order to improve

administrative processes, organizational structures and human resources. Although it does not

provide new services or products, it can indirectly affect their introduction (Damanpour, 1987).

Organization innovations refer to the creation of new organizational methods in the company's

rules of operation (knowledge management), in the organization of the workplace or the rapport

with the environment (Olcyzk, 2011).

Administrative innovation often responds to the firm’ needs for internal structures. They pertain

to structures, rules, roles and procedures. These tools play a key role in supporting

communication between employees and improving work performance. Consequently,

administrative innovation is concerned directly with organizational management whilst it is

related indirectly to the basic activities of work. Administrative innovation is top-down adoption

which is initiated and supported by upper level managers. This means that administrative ideas

should be innovating firstly by the firm’s top level managers and then be delegated to employees

(Jaskyte, 2011).

In the modern world, technological innovation, based on creating knowledge and applying

knowledge (Betz, 2011) is an important factor for progress. Moreover, technological innovation

increases production and promotes current products more efficiently.

2.3.3 Product / Process Innovation

Typically, the organization uses these two types of innovation to create competitive advantage.

Product innovation refers to "Producing new products or a respond to an external consumer or a

demand of the market", and process innovations is, in fact, "The new elements that are used in

the productions or service activities of the organization" (Betz, 2011).

In an increasingly intense competitive environment, product innovation plays a key role in

achieving the firm’s aims. Process innovation is also an essential factor in supporting a firm in
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this environment and, because it is difficult to copy, it is considered to be a vital source for a firm

to gain a competitive advantage.

Product innovations are understood as launching a commodity or service, which is new or

refined in its features or applications (Olcyzk, 2011). Product innovation is related to developing

or producing new goods or services to meet the customers’ needs (Un et al, 2010). In terms of

product innovations in banks, there are many products such as mortgages, ATMs, m-banking, e-

money, e-wallets, debit cards and personal bankers (Ahmed, 2014).

Process innovation are defined as implementing new or substantially refined production

methods, distribution or marketing methods and supporting operation in goods manufacturing

and services (Olcyzk, 2011). Process innovation is the discovery of a new process or method for

the production of goods and services. The process innovations of banks include automated voice

response systems, computers, faxes, the internet, the streamlining of the cheque-handling process

and the creation of new methods of service delivery (Ahmed, 2014).

After analyzing different kinds of innovations, this study adopts three kinds of innovations

namely product innovations, process innovations and administrative (organizational) innovations

for the following reasons: First, Subramaniam and Youndt, (2005) examined the relationship

between intellectual capital and radical and incremental innovation. Second, As far as the

researcher's knowledge is concerned, only (Ahmed, 2014) has examined the relationship between

the components of IC and process, product and administrative innovation.

Consequently, the study adopted the classification of innovation as product, process and

organizational as this classification is suitable for service sectors more specifically in banking

sector where as radical and incremental innovation classification is more appropriate or suitable

for manufacturing industry.

2.4 Concepts and Definitions of Intellectual Capital

In the knowledge economy, organizations’ success depends on managing intellectual capital (IC)

and we must first identify and measure them and ultimately manage them. IC is called a

collection of knowledge-based assets that is assigned to an organization and is considered among
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its features and leads to organizations’ considerable competitive improvement through adding

value to key stakeholders of organization (Masoud et al, 2014).

According to Ramanauskaitė (2012), IC constitutes resources created, purchased or maintained

by an enterprise, which possess no material form; these resources, together with material and

financial assets of the enterprise, help to create added value.

According to the above definition, IC has no material form and it may be acquired, created or

merely maintained within an enterprise without considering ownership rights.IC components

cannot act as separate entities; only as the whole and only together with other resources of the

enterprise is the creation of value in the future made possible.`

Bontis (2002) defines IC as a set of intangible assets (resources, capabilities, competition) that

are obtained from organizational performance and value creation. Edvinson and Malone (1997)

define IC as "applied information and knowledge to work for value creation". IC is an asset that

measures an organization's ability to create wealth. The asset does not have objective and

physical nature and is an intangible asset that is obtained through using assets related to human

resources, organizational performance and relations out of organization. ICs are intellectual

materials that can be captured as assets, such as knowledge, information, intellectual property,

and employees’ experiences, commitments or capabilities (Barney, 2002).

Stewart (1997) defined IC is a total stock of the collective knowledge and capabilities each

employee contributes to the company’s competitive advantage. Masoulas (1998) believed that IC

is the combination of intangible assets that adds value to its effort to achieve its goals. An

organization which understands intangible assets such as skills, experience, attitude and

information of the employees can obtain added value from work. Hsu and Frang (2009) defined

"IC is defined as a company’s total capabilities, knowledge, culture, strategy, process,

intellectual property, and relational networks which create value or competitive advantages and

help a company to achieve its goals".

By reviewing the above definitions, this research adopted IC is not only possession of

components of IC but also investing in IC through the effective interactions between these

components in order to maximize the firm’s output
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2.5 The Components of Intellectual Capital

IC is divided into (1) human resource capital: employees of an organization; (2) structural

capital: formal and informal systems that are basis of efficiency and effectiveness of

organizational operations; and (3) relationship capital: relationships between organization and

external agency, such as supplier and customer (Xiaobo and Sivalogathasan, 2013).

According to study by Huang (2008), IC is classified as customer capital, process capital, human

capital and innovation capital. Typically most firms have three forms of IC embedded in their

people, structures, and customers. These are human capital, structural capital, and relational

capital (Rosni and Rosli, 2013)

Some researchers classified IC into three types: human capital, organizational capital and

relational capital or customer capital (Ahmed, 2014).

Based on the above studies, this study adopts four components of IC include; human capital

(HC), relational capital (consists of social capital (SC) and customer capital (CC)) and KM

capital which is one of the components of organizational capital.

2.5.1 Human Capital

HC is the knowledge, skills, experience, intuition, and attitudes of the workforce and can be

enhanced by increasing the capacity of each worker (Stewart, 1997). HC refers to the human

aspect of the organization, i.e., the combination of skills, qualifications and expertise that

provides individual character (Bontis, 2002).

Firms should deal with employees as an asset rather than as a cost since HC is a valuable factor

for performance considerations. In the service economies, HC’s importance and efficiency is

considered to be one of the cornerstones of a successful firm. Crook et al., (2011) mention that,

for both firms and employees, investment in HC could produce significant outputs performance.
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Human capital is one of the main type or even the most important type of intellectual capital in

an organization because of being the resource of creativity. This type of assets places an implicit

knowledge in the individuals of an organization which is a crucial effective element on each

company yield. HC is a collective combination of employees' general and professional

knowledge; leadership, problem solution, and risk taking abilities (Mohammad and Hassan,

2013)

Based on the above discussions, this research adopts that HC embraces employees’ competencies

including knowledge, skills, talents, experiences, qualifications and education.

2.5.2 Relational Capital

Relational capital is a knowledge embedded in internal relationships known as SC and external

relationships such as those between a firm and its customers called CC (Ahmed, 2014).

2.5.3 Social Capital

Putnam (1995) maintains that “SC refers to the features of social organization such as networks,

norms, and social trust that facilitate coordination and cooperation for mutual benefit.”SC is one

of the topics related to informal communication (Yamaguchi, 2013). Academic research on

management has become increasingly interested in SC since it is considered to be a valuable

resource for successful innovation and performance (Arribas et al 2013). SC is related to the sum

of actual and potential resources embedded within, available through, and derived from the

network of relationships possessed by an individual or social unit (Ahmed, 2014). Moreover,

Subramaniam and Youndt (2005) explain that SC represents the informal interactions amongst

employees in developing a smooth and preferred work atmosphere through team members

exchanging information. Therefore, SC is a result of the interaction and collaboration amongst

employees within an organization through sharing knowledge and experiences.

SC encompasses the context, stock of relationships, interpersonal trust and norms that allow

certain behaviors and relationships between individuals, and that ensure conditions for the

development of organizations and knowledge sharing (Xiaobo and Sivalogathasan, 2013).
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2.5.4 Customer Capital

Customers are the most important element of a firm, especially in banking activities. This is

because banks work in a seriously competitive environment not only in terms of other banks but

also because of other financial institutions. Therefore, building good customer relationships

supports them in adapting to this environment (Rosni and Rosil, 2013)

CC is defined as knowledge resources derived from the relationships with customers. This

intangible element embraces the knowledge which customers possess. CC is considered a central

source of an organization's current and future profits. Also, CC is the value of relationships

between a firm and its customers). However, CC can be viewed as a key element of relational

capital (Yamaguchi, 2013).

2.5.5 Knowledge Management Capital

Knowledge Management (KM) refers to the process of creating, sharing and applying knowledge

resources (Lavie and Drori, 2012). Knowledge acquisition is a mechanism which facilitates

obtaining knowledge or it is a process related to absorbing critical knowledge from its resources.

A firm obtains knowledge from the outside marketplace and its employees. These resources

provide many opportunities for organizations to recycle their current knowledge in order to

create more valuable knowledge (Antonio et al, 2012).

Knowledge sharing is an essential tool which motivates employees to exchange mutually formal

and informal knowledge. It contributes to the application of knowledge and supports innovation

and competitive advantage. It transfers knowledge from one context to into another which needs

it. Knowledge sharing happens between different levels. For example, it moves between

employees or from individuals to a group or organization. This means that, through sending and

receiving, knowledge sharing includes often mutual exchanges of knowledge amongst

organizations, groups and individuals (Wang and Wang, 2012).

On the other hand, knowledge application is an important factor in successful new processes,

services and products. Knowledge application relates to exploitation and transformation of new
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or developed knowledge into effective processes or commercial products (Lavie and Drori,

2012).

2.6 Theoretical Bases

2.6.1 Resource-based View

The Resource-based view (RBV) confirms that an organization's performance relies on a set of

internal resources and capabilities. It focuses on the internal resources and capabilities which can

reinforce competitive advantage. Moreover, the RBV considers that a firm is made up of a

heterogeneous set of tangible and intangible resources. This heterogeneity gives more flexibility

to firms to compete in the marketplace (Ahmed, 2014).

Acur et al. (2010), aims to illustrate the role of resources in supporting organizational

performance in a dynamic, competitive environment. These resources are employed to support

firms in producing better products and services in order to satisfy customers’ needs. These

resources have four attributes. They are rare, valuable, have few substitutes and are not easily

imitable. Firstly, in order to have a competitive advantage, resources should be rare. Secondly, if

resources facilitate the firm to exploit opportunities or deal with threats and risks, these resources

are valuable. This allows the firm to focus its effort towards the determined aim. Thirdly, the

different resources face many difficulties in replacing the valuable resource. Fourthly,

competitors should find it difficult to imitate this resource (Ahmed, 2014).

The RBV is also an important topic in the management of innovative technology and is

considered to be a key approach in understanding innovation. Resource development is a key

factor in innovative products and services. The RBV states that intangible resources, such as IC,

are the key elements of a firm’s success. These resources have the ability to reinforce

competitive advantage and innovation is considered to be a source of competitive advantage

(Abu Bakar and Ahmad, 2010).

Hence, the RBV considers that an organization's resources support innovation. Furthermore

human resource management researchers employ RBV by strategy because a firm is a pool of

HC which is a source of innovation and competitive advantage. Additionally, the RBV confirms
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that intangible resources such as OC and SC are the key drivers of product innovation

performance (Abu Bakar and Ahmad, 2010).

On the other hand, Martínez et al (2012) state that this theory emphasizes the role of marketing

resources, such as CC, in supporting competitive advantage. It encourages firms to build an

effective relationship with customers in order to complete a successful new product.

Consequently, the integration between internal knowledge, such as HC, SC and OC and external

repositories, such CC, maximize the valuable knowledge which is a cornerstone of innovation.

RBV emphasizes the importance of an organization's resources, such as IC, in supporting

innovation and competitive advantage. It gives all these resources the same importance in terms

of supporting innovation. It also does not investigate the interactions among these resources or

the actors that provide a suitable working environment for innovation. Moreover, the RBV only

focuses on internal resources whilst the research model has a variable which is related to

knowledge about customers named CC (external knowledge). Accordingly, the RBV doesn't

explain all research hypotheses.

2.6.2 Knowledge -based View

Knowledge-based View (KBV) focuses only on intangible assets whilst the RBV is concerned

with both physical and non-physical resources (Martínez et al 2012). In the new economy,

knowledge has a strategic position in creating a firm’s value; this encourages the researchers to

develop the KBV. It assumes that knowledge is the main source of a firm’s outcomes.

Knowledge is a unique resource. It is the most difficult resource to duplicate and it needs to be

integrated with many different capabilities (Abu Bakar and Ahmad, 2010).

Stewart (1997) asserts that firms need to create new knowledge or IC in order to survive. The

KBV views organizations as repositories of knowledge embedded in organizational processes,

competences and relationships. Moreover, knowledge is a key source for competitive advantage

which is translated into innovation. Successful innovation relies on the amount of knowledge

possessed by the firm. The KBV gives a new view for the implications of product and process

innovations (Martínez et al, 2012).
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Although the KBV can contribute to explaining the above relationships, it focuses only on the

direct effects and it gives all actors the same importance in supporting innovation.

2.6.3 Actor-network Theory (ANT)

ANT is a research methodology which provides further exploration in developing project

management knowledge in order to support the project’s aims (Pollack et al, 2013). ANT has

been applied to management and organization studies especially in terms of innovation (Young

et al, 2010).

ANT states that the world is made up of the interactions between human and non-human actors

which produce a network. Consequently, a network is described as a black box since it includes

complex relationships. In studying the networks of connections made by mediators taking action,

(Pollack et al, 2013) report that ANT was also employed to investigate how different actors

worked together to achieve the network’s final goal.

ANT considers that a network should possess a determined goal based on the alignment of

interests. It stresses shared action for fulfilling the project’s aims. Therefore, although a network

includes various actors, they have aligned interests (Martínez et al, 2012).ANT confirms that the

process of building or evaluating an actor-network should cover a series of four moments of

translation, namely, problematisation, interessement, enrollment and mobilization (Young et al.,

2010).

Problematisation describes the nature of the problem whereby the focal actor (the main actor that

has resources and authorities to convince other actors to accept the network interests) defines a

problem which other actors consider as their own problem (Ahmed, 2014).Interessement relates

to the focal actor persuading actors initially to adopt the suggested path. Consequently, it is

considered to be a negotiated stage. While the problematisation phase defined the actors’

allowable interests and identities, interessement strengthens the relationships between actors

through stabilizing these actors’ identities and interests (Martínez et al 2012).Enrolment means

that the actors accept the the network’s roles and interests which are decided on the above stages.

Mobilization is the process in that certain actors are considered to be spokespeople or

representatives to attract other relevant actors to support a network’s aim. Therefore, maintaining
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the network is completed through persuading the actors that have interests which are consistent

with the focal actor’s interests. Also, they encourage others to participate in the actor network

(Young et al., 2010).

By reviewing the above researches, this study considers HC, SC, CC, and KM are actors or

factors which can support innovation and the focal actor is KM.

2.7 Empirical Review

This section aims to analyze the previous studies which have been conducted on intellectual

capital and innovations. More specifically, this part of the study tries to review the effects of

intellectual capital on KM, the direct and indirect effect (via KM) of components of intellectual

capital (HC, SC, and CC) on innovations and finally develops hypothesis.

2.7.1 The effects of Intellectual Capital on Knowledge Management

Knowledge Management (KM) is the most effective way to deal with the IC of the organizations

through facilitating the capturing and sharing of existing knowledge and creating new innovative

knowledge (An and  Ahmad, 2010).

A study conducted by Hoffman et al, (2005), it was found that the relationship between SC and

KM, both helps organizations to achieve a sustained superior performance with in the market. It

also suggests that organizations with high level of social capital have more KM capabilities than

other organizations with low level of social capital. Martínez et al (2012) showed that the social

interaction and network ties dimensions of SC had a positive effect on the acquisition of

knowledge.

Shih et al., (2010) reported that the interactions between customers and employees resulted in

more absorption of information which built the accumulation of organizational capital.

Customers’ loyalty and satisfaction has a positive influence on organizational capital. Therefore,

if they have good relationships with their customers, firms can transfer knowledge into added

value. For firms, customers are an important source of knowledge and can supply many ideas to

improve the efficiency of business processes and innovation.
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Consequently, the researcher develops the following hypotheses:

H1: SC is positively associated with KM.

H2: HC is positively associated with KM.

H3: CC positively associated with KM.

2.7.2 The Direct Effect of IC Components on Innovations

2.7.2.1 The Direct Effect of KM on Innovations

A study conducted by Antonio et al, (2012), entitled role of KM within innovation and

performance on 201 Spanish firms of high-tech services and high-tech manufacturing tested the

direct effect of KM components(knowledge acquisition, knowledge transfer, and knowledge

use), on innovation and its indirect effect on organizational performance. They proposed a model

that includes both direct effects and indirect effects and performed an empirical analysis using

structural equation modeling. Results of this investigation confirmed that KM components have

positive direct and indirect influences on the business innovation and therefore improve the

company's performance.

Knowledge is unable to promote innovation if it cannot be shared or distributed to the relevant

people. (Young et al 2010). Therefore, firms can boost innovation through the application of

knowledge. Ju, et al., (2006) tested the effect of KM capability by measuring it on the acquisition

of knowledge, exchange knowledge and application knowledge, on innovation in the Taiwanese

semiconductor, precision machinery, communication, and biotech industries. The research

results concluded that knowledge management capability had a significant impact on a firm’s

innovation. Darroch (2013) aimed to provide important empirical evidence by investigating KM

role measured by knowledge acquisition, knowledge dissemination and responsiveness to

knowledge in supporting innovation determined with regard to new to the world and new to the

firm in New Zealand organizations. The findings indicated that all three components of

knowledge management predicted innovation positively. Andreeva and Kianto (2011) revealed

that a knowledge management strategy impacted positively on product innovation. Knowledge

management is considered to be a key method in supporting product innovation.
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Based on the above empirical works, this study suggested the following hypothesis.

H4: KM has a direct positive effect on the three types of innovations

2.7.2.2 The Direct Effect of HC on Innovations

The study conducted by Mohammad and Hassan (2013), IC effect on organizational innovation

on centers of Science and Technology Park in Semnan, and the findings revealed that there is a

relation between innovation and HC but they didn't mention whether the relationship is positive

or negative.

Rosni and Rosli (2013) conducted a study on relationship of IC dimensions and performance of

banks in Malaysia. The results of their study revealed that significant relationships exist between

human and structural capitals and bank performance.

Schneider et al (2010) revealed that the value and unique competencies of employees were

associated positively with product innovation in the manufacturing sector. Meanwhile,

employees, who lacked skills, could act as a barrier to innovation. In a research on the effect of

intellectual capital on organizational innovations among 32 employees for Iraq car

manufacturing and textile industries Ahmad (2012), figured out that HChas positive and

meaningful effect on organizational innovation.

In contrary to the above results, Subramaniam and Youndt (2005) examined the effect of a firm’s

HC and SC on their innovativeness using a longitudinal data from 1998-2001 from 93 public

firms in USA, and the results of their study shows that contrary to most studies on the relation

between human capital and innovation, a significant negative relation is found between HC and

radical innovations.

As a result, the researcher suggests the following hypothesis.

H5:  HC has a direct positive effect on the three types of innovations.

2.7.2.3 The Direct Effect of SC on Innovations
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Subramaniam and Youndt (2005) found that SC had a significant effect on both incremental and

radical innovative capabilities. Molina, and Martinez, (2010) found that, in Spanish

manufacturing firms; there was a positive relationship between SC and process and product

innovation.  Syed et al (2014), on their study impact of SC and firms’ innovative capability on

sustainable growth of women owned enterprises in Malaysia revealed that significant direct

relationship of SC and innovative capability with firms’ sustainable growth was found. Trust in

the relationships reflected positively on the performance of innovation and the launch stage for

product innovation Social networks have an ability to reinforce potential breakthrough

innovations (Baba and Walsh 2010).

A study by Xiaobo and Sivalogathasan (2013), on innovation capability for better performance

on IC and Organization Performance of the Apparel Industry in Sri Lanka, found that SC and

organizational capital have positive relationship with innovation. Consequently, the researcher

develops the following hypothesis.

H6: SC has a positive direct effect on the three types of innovations.

2.7.2.4 The Direct Effect of CC on Innovations

The study conducted by John (2013), entitled influence of intellectual capital on the growth of

small and medium enterprises in Kenya found out that CC as a factor of IC influences the growth

of Small and Medium Enterprises (SMEs) in Kenya. According to the findings, customer capital

as a factor of IC influences significantly positively the growth of SMEs in Kenya. This indicates

that customer capital which entails a solid stock of connections, interactions, relationships,

linkages, closeness, goodwill, and loyalty between a firm and its customers, downstream clients,

strategic partners or other external stakeholders is an important element of intellectual capital

that has a positive and significant influence on the growth of SMEs in Kenya. Especially in the

service sector, organizations believe that the customer is a cornerstone of innovation (Santos et

al, 2011). Similarly, Chen et al, (2006) found that, in Taiwanese SMEs, CC affected positively

the development of new products. Acquiring information about customers’ needs is a necessity

when redesigning a service process. Process innovation should make use of dynamic cooperation

between a firm and its customers. Mohammad and Hassan (2013) conducted a study aimed at
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study of intellectual properties effect on organizational innovation. Based on the results obtained,

a meaningful relation exists between CC and innovation.The study conducted by Ahmed (2014)

revealed that there isa positive effect of customer capital on product, process and organizational

innovation.

The results of the above studies indicate that CC is an important IC component which affects

innovations positively. Accordingly, the researcher suggests the following hypothesis.

H7: CC has a positive direct effect on the three types of innovations.

2.7.3 The Mediating Role of KM on Innovations

There has been very little empirical study testing of intermediating variables through which, IC

affect the different types of innovations.

Huang and Li (2009) examined the mediating role of KM, by measuring, in Taiwanese firms

listed in the China Credit Information Service Incorporation, knowledge acquisition, sharing, and

application in the relationship between social interaction and innovation performance, including

administrative and technical innovation. The results indicated that, in turn, KM related positively

to administrative and technical innovation performance. Furthermore, the results provided

evidence that KM played a mediating role between social interaction and innovation

performance.

A study conducted by Ahmed, (2014) revealed that SC and HC have indirect and positive effects

on both product and organizational innovation via organizational capital. It appears that social

capital and human capital do not have a direct influence on process innovation whereas

organizational capital fully mediates the relationship between social capital, human capital and

process innovation. Here, he considered KM as an indicator of organizational capital but not as a

variable.

Chen and Huang (2009) concluded that knowledge management played a mediating role between

strategic human resource practices and innovation performance.Consequently, the researcher

developed the following hypothesis.
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H8: KM mediates the relationship between HC and the three types of innovations.

H9: KM mediates the relationship between SC and the three types of innovations.

H10: KM mediates the relationship between CC and the three types of innovations.

2.8 Conceptual Model/ Framework

As can be seen in figure 2.1 below, independent variables are human, social and customer capital

considered for components of intellectual capital as they are frequently used by intellectual

capital researchers. Knowledge management was considered as a mediator between intellectual

capital and innovations as suggested by authorities in the area as it has not been used before to

study the relationship between intellectual capital and innovations. As suggested by Ahmed

(2014), Product, process and organizational innovations are appropriate for service sectors and

the study used the three innovations as dependent variables.

Figure 2.1. Conceptual Framework/Model
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Chapter Three: Research Design and Methodology

3.1. Introduction

This chapter reports the research methodology which is a systematic way to accomplish the

research objectives or to solve the research problem. This chapter is structured as follows:

Section 3.2 explains about research approach. Section 3.3 represents about research methods.

Section 3.4 of this chapter is about research design which includes purpose of the research,

research strategies, data collection, research measures, population, sampling, sampling frame,

and sample size. The last section 3.5 is about questionnaire pilot testing which is about validity

and reliability of the questionnaire.

3.2 Research Approach

Saunders et al (2012) state that there are two types of research approaches: the deduction

approach and the induction approach. The study used deduction approach because the conceptual

framework or research hypotheses are built based on the previous studies. A deduction approach

adopts current theories and concepts to justify research relationships. Deductive approach is

searching for an explanation of the causal relationships between variables by collecting data in

most cases using a quantitative method. It helps in generalizing from the chosen sample to the

whole population (Sekaran, 2003).

3.3 Research Method

As described by Creswell (2009), there are three common approaches to conduct a research

project in the area of business and social sciences research namely; quantitative, qualitative, and

mixed research approaches.

Quantitative method is an objective and systematic process in which pieces of numerical data are

used to obtain information about the world and which are analyzed by using mathematical

methods. Quantitative research is used to test a theory by identifying the variables based on the

previous studies, examining the research relationships and obtaining the findings. Quantitative

method can generalize research findings when the study collects data from a random sample

which represents its population and it has sufficient sample size.  Quantitative method can



| P a g e28

achieve greater objectivity and more accurate results. It depends on a few variables and it follows

many tools in order to test the validity and reliability of the data (Kothari, 2004).

In order to achieve the objectives of this study and thereby to give answer for its problems,

quantitative research approach was used by the researcher due to appropriateness (Creswell,

2009).

3.4 Research Design

A research design is the preparation of conditions for the collection and analysis of the data

required either to solve the research problem or to achieve the research purpose (Kothari, 2004).

3.4.1 Purpose of the Research

There are three types of research namely; exploratory, descriptive, and explanatory research as

follows (Kothari, 2004).

Explanatory research aims to answer the question why some variables have an effect on other

variables or the explanatory research seeks to test a theory which is a set of logically organized

and interconnected principles, rules, assumptions, statements and propositions which are

employed to explain, describe and predict the phenomenon (Ahmed, 2014). Explanatory research

attempts to go beyond the findings of exploratory research and descriptive research to understand

the real reasons behind the phenomenon (Kothari, 2004; Saunders et al, 2009). It distinguishes

between dependent and independent variables.

Accordingly, the present study used explanatory research because it aimed to test the relationship

between the dependent variables (innovation) and independent variables (IC).

3.4.2 Research strategies

Research strategies help researchers to provide data that can answer the research questions or

achieve the research objectives. While some strategies are deductive (quantitative) in nature,

many others are inductive (qualitative). There are many types of research strategies such as

experiment, survey, case study, action research and grounded theory (Saunders et al, 2009).
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The study employed survey strategy because the data collected from the survey strategy can be

used to suggest a possible explanation of the relationship between the study's variables.

Furthermore, the survey is the most relevant to the study which follows deduction approach and

quantitative method (Saunders et al, 2012).

3.4.3 Data Collection

3.4.3.1 Types of Data

There are two types of data: primary data and secondary data. Primary data is collected for a

specific issue. It could be either qualitative such as interviews, semi-structured or unstructured;

focus groups; observations; and case studies, or it could be quantitative such as questionnaires;

and structured interview (Saunders et al, 2012). Based on the research questions and objectives,

this study employed primary data.

3.4.3.2 Data Collection Technique

A questionnaire is considered to be a key tool in collecting data and it is the most widely used

tool in social research (Lancaster, 2005). It contains standardized questions whereby all

respondents may understand these questions in the same way. Therefore, it is more suitable for

descriptive or explanatory research and is inappropriate to exploratory research which requires

many open-ended questions (Saunders et al, 2009). Hence, this study collected data using a

questionnaire because the present study is an explanatory research. Data from Ethiopian

commercial banks were collected using self-administered questionnaires which were hand-

delivered and hand-collected.

3.4.3.3 Time Horizon of the Collection Data

Based on the horizons of the collected data, studies can be divided into cross-sectional or

longitudinal studies (Saunders et al, 2012).The study used a cross-sectional data because it

considered only the current level of intellectual capital and innovations exist in Ethiopian banks.
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3.4.4 Research Measures

This section outlines both the dependent and independent variables for this study and their

measurement. The independent variables are intellectual capital components which include

human, customer and social capital, whilst the dependent variables are knowledge management

and innovations which involve process, organizational and product innovations. Each construct

was measured with multi-item scales which were developed to be appropriate to the banks.

These items were extracted from previous researchers (see in the appendix A). Items were

measured on a five-point Likert-type scale ranging from “1= strongly disagree” to “5 = strongly

agree”.

3.4.5 Study Population, Sampling, Sampling Frame, and Sample size

3.4.5.1 Study population

The population used for this study was branch managers of 18 Ethiopian commercial banks

located in Addis Ababa, capital city of Ethiopia. According to national bank of Ethiopia, these

banks have a total of 870 branches in the city which means there are 870 branch managers to be

selected for the sample. The respondents were branch managers. Managers were chosen because

they are responsible for strategic decisions at the corporate level and the strategic business unit

level, and therefore they are in the best position to describe the various organizational

characteristics of their banks (Mahmood and Abd Wahid, 2012).Furthermore, this study focused

more on the organizational capabilities that are more closely related to management. This study

also aimed to measure those responsible for the formulation and execution of strategy. Thus,

collecting information from the managers would well support the focus of this study.

3.4.5.2 Sampling

Random sampling technique was used because such a sampling technique avoids researcher bias

in selecting the sample and improves the external validity of the research. Four methods are

identified to select random sampling, namely, simple, systematic, stratified and cluster random

sampling (Saunders et al, 2009). Of these, simple and systematic random sampling techniques

have been used.
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Simple random sampling was used because of the following reasons: first, it completely avoids

the researcher's bias. Second, eventually it produces a random result. Thirdly, managers of the

bank almost perform similar activities. Stratified random sampling was also used because there

are a total of 18 Ethiopian commercial banks and data needs to be collected from each bank

considering each bank as strata. Sample from each bank was selected proportionally that is;

depending on the number of branches each bank has in the population.

3.4.5.3 Sampling Frame

For a probability sample, the sampling frame is “a complete list of all the cases in the population

from which your sample will be drawn” (Saunders et al., 2009). Sampling frame of this study

was list of branches each bank has located in Addis Ababa city. The sampling frame was

obtained from the National Bank of Ethiopia data which were last updated as of February, 2015.

The sampling frame of the study has a total of 870 branches or branch mangers (since each

branch has one branch manager).

3.4.5.4 Sample Size

The study employed structural equation modeling (SEM) to test its hypotheses. The SEM fit

model depends mainly on the sample size and it helps support the sufficient statistical power and

precision of the parameter estimates in an SEM research and in order to apply SEM the sample

size should involve at least 100 to 200 (Ahmed, 2014).

When the target population size is known, Yamane's (1967) provides a simplified formula to

calculate sample size. His formula is presented as follows.

n=
Where, n= sample size
N= population size
e= the desired level of precision (5%)
Based on Yamane's formula the sample size of the study was calculated. For business and social

science research a confidence level of 95 percent, margin of error ± 5 percent is acceptable

(Krejcie and Morgan, 1970).

n = = 274
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Table 3.1 Sample taken from each banks

Table 3.1 shows the details of how many was taken from each bank depending on the proportion
of the population. The first two banks are public and the rest 16 are private banks. Sub
population indicates the number of branches each bank has in Addis Ababa city according to the
national bank of Ethiopia updated January 2015.

No. Name of the Bank Sub Population Distributed Collected
1 Commercial Bank of Ethiopia 173 54 47
2 Construction and Business Bank 49 15 13
3 Awash International Bank 100 32 25
4 Dashen Bank 81 26 20
5 Bank of Abyssinia 64 20 18
6 Wegagen Bank 51 16 14
7 United Bank 63 20 18
8 Nib International Bank 61 19 17
9 Cooperative Bank of Oromia 33 10 7

10 Lion International Bank 33 10 8
11 Oromia International Bank 38 12 9
12 Zemen Bank 6 2 2
13 Birhan International Bank 35 11 8
14 Buna International Bank 31 10 7
15 Abay Bank 18 6 6
16 Addis International Bank 20 6 5
17 Debub Global Bank 8 3 3
18 Enat International Bank 6 2 2

Total 870 274 229
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Chapter Four: Results and Discussions

Introduction

The preceding chapter determined the way a researcher used to conduct an empirical analysis

and discussion. After collecting data by the questionnaire, this chapter presents quantitative

statistics in order to analyze data and test hypotheses. Specifically, this chapter is composed of 4

major sections. Section 4.1 tests non response bias, section 4.2 discusses about questionnaire

pilot testing, section 4.3 is about profile of the respondents, section 4.4 assesses the quality of

data, 4.5 describe about factor analysis exploratory and confirmatory factor analysis, 4.6

discusses about findings of empirical results.

4.1 Testing for Non-Response Bias

It is likely that data may not fully collect if the instrument is questionnaire. Test for non-response

bias needs to be conducted if there are questionnaires distributed but not collected. The study

distributed 274 and actually collected 229 usable questionnaires (response rate of 84%).

Therefore, there is a need to test for non response rate to check if there is any mean difference

between late and early respondents using independent t-test in SPSS. There is common

agreement as to how many respondents to take to test for non-response bias.  There was no

consensus around the number of items which should be tested. Armstrong and Overton, (1977)

used 53 of the 112 items (47%); Lambert and Harrington (1990) chose 28 of 56 original

questions; whilst Yaghi (2006) used 20 of the 74 items. This study used 50% of the collected

data half of which are late respondents and half of them are early respondents.  The t-tests results

showed that for almost all of items (98.24%) there was no significant difference between the late

and early respondents (p >.05) indicating that non-response bias was not a problem for the data.

(See in the appendix B).

4.2 Questionnaire Pilot Testing

In business research, a questionnaire is a common tool used to collect data. This questionnaire

should be piloted. The pilot test aims to refine the questionnaire to ensure that respondents have

no problems answering the questions. It assesses, also, the validity and reliability of the

questions (Saunders et al., 2009). A pilot study should be undertaken for pre-testing the
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questionnaire. Based on the results of the pilot study, the questionnaire may be edited (Kothari,

2004).

A pilot study was conducted prior to the beginning of the full study. The objectives of the pilot

study were to establish that the respondents understand the questions in the survey, to solicit

feedback for improvements to the instrument. The responses showed the general ease of

completion of the questionnaire, and there were no comments or improvement suggestions from

the respondents. Therefore, no further adjustments were needed. In addition, a reliability test was

conducted to examine the internal consistency of the instruments employed in this study.

4.2.1 Validity

Validity refers to the extent to which an instrument measures what it is supposed to measure

(Bryman and Bell, 2007). A measure’s validity relies on the definitions of the variable which is

used to design the measure. There are different types of validity such as content, external,

construct (convergent and discriminant) validity. The questionnaire was evaluated by

respondents (bank managers), PhD candidates and university lecturers and they responded that

the contents included in the questionnaire were good and easy to understand implying that the

instrument fulfills content validity. The questionnaire has adequate sample size to make

inference about the population as a result it fulfils external validity or the study can generalize

about the population based on the sample. Convergent and discriminant validity are assessed in

the factor analysis part of this chapter.

4.2.2 Reliability

Bordens and Abbott (2014) showed that reliability related to the extent to which a test measured

consistently regardless of what it measured or whether or not a test produced the same results on

different occasions. The measure was reliable when respondents gave the same answer in

different situations. A question might be unreliable because it contained words which could be

misunderstood and, consequently, which might cause confusion. Researchers use multiple-item

indicators to create reliable indicators.

The values of Cronbach’s alpha range from 0 (observed items are not consistent) to 1 (they

completely correlate). This means that internal consistency will be acceptable if Cronbach’s
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alpha is high (George and Mallery, 2003). Hair et al. (2010) reported that Cronbach’s alpha

ought to be equal to or above 0.70 or 0.60.

In order to achieve Cronbach’s alpha, the study may use a smaller sample (Ahmed 2014).

Therefore, 40 initial questionnaires was delivered to and collected from 18 Ethiopian banks in

order to obtain some assessment related to the questions’ reliability and validity. 35 usable

questionnaires were returned (a response rate of 87.5 %.). This was an acceptable response rate

according to Saunders et al. (2009) who recommended that a 30% response rate was reasonable

for questionnaires delivered and collected for pilot test.

This study used the following three criteria to evaluate reliability: First, Cronbach’s alpha ought

to be above 0.70 (Hair et al., 2010). Second, corrected item-total correlations ought to be retained

if the value not less than 0.35 (Netemeyer et al., 2003). Correlated item-total correlations should

not be less than 0.3 (Bernstein, 1994).This value revealed the extent to which, within a scale, an

item correlated with the other items. It was employed to determine the items which ought to be

retained in a scale to support construct validity. For better reliability, this study used 0.35 as

cutoff point. Third, inter item correlation should not exceed 0.8 for all pairs of items (Bernstein,

1994).

As can be seen in Table 4.1 shows that the measure of HC began with 9 items. One Item was

dropped because its correlated item total correlation was 0.326 which is below 0.35. Hence,

using 8 items Cronbach alpha for HC was 0.787. SC began with 11 items, of which 2 were

dropped because their correlated item total correlations were below 0.35 as a result; Cronbach

alpha for SC was 0.826. CC dropped one item for similar reason and its Cronbach alpha was

0.740. KM dropped two items because their inter item correlation with other items were above

0.8 resulting in Cronbach alpha of 0.857. PDI and OI retained all of their items since their items

satisfied all criteria. PCI dropped one item because its correlated item total correlation was below

0.35 and its Cronbach alpha was 0.835.
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Table 4.1: Instrument Reliability

Constructs No. of items

proposed

No. of items

dropped

No. of items

retained

Cronbach’s

alpha

Human capital (HC) 9 1 8 0.787

Social capital (SC) 11 2 9 0.826

Customer capital 8 1 7 0.840

Knowledge management 9 2 7 0.857

Product innovation 4 - 4 0.885

Process innovation 7 1 6 0.835

Organizational innovation 10 - 10 0.917

4.3 Description of Profile of the Respondents

The findings in Table 4.2 below revealed that nearly 82.1 percent of bank managers holding the

position at branch levels were male. Most of the respondents (74.13 %) possessed an

undergraduate degree and the rest 25.87% possessed masters' degree. Of the total respondents,

73.8% were private bank managers and the rest 26.2% were public bank managers.

Table 4.2 Profile of the Respondents

Variable Category Frequency Percentage
Gender Male 188 82.10

Female 41 17.90
Bank type Public 60 26.20

Private 169 73.80
Academic
Qualification

First Degree 169 73.80
Masters 60 26.20

4.4 Data Analysis: Assessing the Quality of Data

4.4.1 Assessing the Sample Size

The researcher adopted Exploratory Factor Analysis (EFA); Confirmatory Factor Analysis

(CFA) to reach the final research results. The sample size affected the accuracy of all the

statistical estimates. Many researchers suggested rules of thumb for sample size minimums

which relied on the number of measured variables. For example, the cases/parameter ratio should
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be 5:1 (Bentler and Chou, 1987; Kline, 2011), 10 or 15: 1 (Garson, 2009).  The sample size

should involve at least 100 to 200 cases in order to conduct structural equation modeling

(Loehlin, 2004). The cases/parameter ratio was 5.37: 1 which is almost 5:1 and it is in between

5:1 and 10:1 plus the sample size used for this study was 229 which are suitable for performing

the EFA; the CFA; and the structural model.

4.4.2 Assessing Common Method Bias

Common method bias assumes that a single factor explains the majority of variance. Researchers

rely on the same respondent who provides information about all the variables (Podsakoff et al,

2012). Common method bias is a problem because it is considered to be a main source of

measurement error which has a negative effect on the validity of the measure (Podsakoff et al,

2003). Due to the method bias, correlations are inflated (Meadeet al, 2007). This study

investigated this method because of using one questionnaire to measure all constructs. The un-

rotated factor analysis showed that the first factor accounted for 32.33% of the total variance.

Therefore, the results suggested that there were no common variable since its value was not

above 50% (Podsakoff et al, 2012) to threaten the data to be analyzed further (see Table 4.3).

Table 4.3: Total Variance Explained

Component Initial Eigen values Extraction Sums of Squared Loadings

Total % of

Variance

Cumulative

%

Total % of

Variance

Cumulative

%

1 10.022 32.330 32.330 10.022 32.330 32.330

2 2.234 7.205 39.535 2.234 7.205 39.535

3 1.761 5.681 45.216 1.761 5.681 45.216

4 1.636 5.277 50.493 1.636 5.277 50.493

5 1.302 4.200 54.693 1.302 4.200 54.693

6 1.247 4.021 58.714 1.247 4.021 58.714

7 1.108 3.575 62.289 1.108 3.575 62.289

8 .930 3.000 65.289

9 .894 2.885 68.174
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10 .809 2.609 70.783

11 .790 2.548 73.331

12 .705 2.274 75.605

13 .662 2.136 77.741

14 .635 2.049 79.790

15 .614 1.980 81.770

16 .599 1.932 83.702

17 .523 1.688 85.390

18 .483 1.557 86.948

19 .462 1.491 88.439

20 .440 1.418 89.857

21 .416 1.343 91.200

22 .398 1.283 92.483

23 .380 1.227 93.711

24 .340 1.097 94.808

25 .329 1.062 95.869

26 .262 .844 96.714

27 .231 .745 97.459

28 .223 .721 98.180

29 .203 .654 98.833

30 .189 .609 99.443

31 .173 .557 100.000

4.4.3 Assessing Missing Data

In social science research, missing (or incomplete) pieces of data are a common problem. There

are many reasons for the occurrence of missing data which, usually, are beyond the researcher’s

control. As example, the respondent forgot to answer some items in the questionnaire and he/she

was absent on the day of data collection or some questions were sensitive for the respondent or

missing data might occur because the questionnaire is too long.  On the other hand, missing data
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may cause the following two negative effects on the research results: (1) it may produce biased

estimates’ and (2) it reduces the model’s fit (Ahmed 2014).

Hair et al, (2010) reported that variables or cases ought to be omitted if they had 50% or more

missing data. Therefore, the researcher omitted 7 cases. The number of responses was reduced

from 236 to 229 usable questionnaires; these were enough for EFA, CFA and path analysis.

4.4.4 Assessing outliers

Outliers are extreme values which are either on one or a set of variables (Tinsley and Brown,

2000). Outliers can cause negative effects on data analysis. For example, data can contain

collinearities and non-normality which can lead to negative variance estimates (Brown, 2006).

These effects can deform statistical results which cannot be generalized. Outliers can occur as “a

result of an error in the data file (e.g., entry of an incorrect value), a programming error (e.g., an

error in recoding or transforming variables or a failure to identify missing data values correctly),

or the presence of a valid but exceptional data point” (Tinsley and Brown, 2000). Outliers can be

univariate related to cases with an extreme value on a single variable or these values exist in

cases of two or more variables (multivariate outliers) (Kline, 2005).

In order to find univariate outliers, the researcher used the frequency distributions of z scores. If

the Z score is greater than 3.29 with p< .001, it indicates that there is a univariate outlier (Tinsley

and Brown, 2000). Accordingly, based on the previous rule, there were some outlier cases

(2.62% of the data point) in this study.

There are two common techniques of dealing with outliers namely trimming and winsorizing.

Trimming is eliminating data points from analysis usually done when data is out of range or

entry error and winsorizing is assigning outlier the next highest or lowest value found in the

sample that is not an outlier done when small amounts of scores are legitimate outliers.

Trimming or winsorizing less than 5% of the data points will not likely affect the hypothesis

testing outcome (Rocky Mountain University, 2015). In order to address these outliers the

questionnaires were reviewed to ensure that the data of outliers’ cases was entered correctly and

there were no data entry errors and winsorizing techniques was applied because  all the outliers

were legitimate and after that all outliers were completely cleaned from the original data set.
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4.4.5 Assessing Linearity Assumption

Linearity defines the dependent variable as a linear function of the predictor (independent)

variables. Standard multiple regression can only accurately estimate the relationship between

dependent and independent variables if the relationships are linear in nature. As there are many

instances in the social sciences where non-linear relationships occur (e.g., anxiety), it is essential

to examine analyses for non- linearity. If the relationship between independent variables and the

dependent variable is not linear, the results of the regression analysis will under-estimate the true

relationship. This under- estimation carries two risks: increased chance of a Type II error for that

independent variables, and in the case of multiple regression, an increased risk of Type I errors

(over- estimation) for other independent variables that share variance with that independent

variables. If linearity is violated all the estimates of the regression including regression

coefficients, standard errors, and tests of statistical significance may be biased (Keith, 2006).

The study conducted curve estimation for all the relationships in the model and all the

relationships were sufficiently linear to be tested using a covariance based structural equation

modeling algorism.

4.4.6 Assessing Multicolinearity Assumption

Multicolinearity refers to the assumption that the independent variables are uncorrelated. The

researcher is able to interpret regression coefficients as the effects of the independent variables

on the dependent variables when collinearity is low. This means that we can make inferences

about the causes and effects of variables reliably. Multicollinearity occurs when several

independent variables correlate at high levels with one another, or when one independent

variable is a near linear combination of other independent variables. The more variables overlap

(correlate) the less able researchers can separate the effects of variables (Keith, 2006). If this

assumption is not satisfied, autocorrelation is present. Multicollinearity can result in misleading

and unusual results, inflated standard errors, reduced power of the regression coefficients that

create a need for larger sample sizes (Jaccard et al., 2006; Keith, 2006).

Widely used technique of identifying the existence of multicollinarity is calculating variance

inflation factor (VIF) between all independent variables. The VIF is an index of the amount that
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the variance of each regression coefficient is increased over that with uncorrelated independent

variables (Keith, 2006). When a predictor variable has a strong linear association with other

predictor variables, the associated VIF is large and is evidence of multicollinearity (Shieh, 2010).

A rule of thumb of collinearity VIFs is 3.3 or lower to suggest no multicollinearity in the model

(Kock, 2013).

As can be seen in table 4.4, the study calculated VIF for all independent variables in SPSS and

the results revealed that all of the VIF results are below the threshold of 3.3 indicating there is no

multicollinearity problem for the data.

Table 4.4 Statistics of Multicollinearity Test

No. Independent Variable VIF
1 Human Capital 1.391
2 Social Capital 1.504
3 Customer Capital 1.491

On top of using VIF to diagnosis multicollinearity, the correlation matrix of observed variables

provides the correlation coefficients between a single variable and the other variables. In this

study, the diagonal of this matrix contained 1 because it reflected the correlation between a

variable and itself. All correlation coefficients were less than 0.70 and were significant (p<0.05)

(Ahmed, 2014). Therefore, the data is free from multicollinearity problem.

4.4.7 Assessing Normality Assumption

Normality focuses on the extent to which the sample data distributes according to normal

distribution (Hair et al., 2010). The researcher used skewness and kurtosis to evaluate the

normality of the observed items. Skewness is “a measure of the asymmetry of the probability

distribution of a real-valued random variable”. On the other hand, kurtosis refers to “the peaked

or flatness of the distribution compared to the normal distribution” (Landau and Everitt, 2003).

Values of skewness can be positive, negative, or zero. Skewness’s value, which is zero, indicates

a perfectly symmetrical distribution, whilst a positive skewness value indicates that the tail on

the right side is longer. On the contrary, a negative value refers to left- tailed. On the other hand,

a kurtosis value is zero for normal distributions, whilst it is negative for flat distributions (low
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kurtosis) and a positive value for peaked distributions (high Kortosis). As a rule of thumb, the

values of skewness and kurtosis should be between -1 and +1 in order to obtain a reasonably

normal distribution (Bachman, 2004). The study examined the indicators’ univariate kurtosis and

skewness and the values of skewness and kurtosis were well within their respective rule-of-

thumb ranges (between -1 and 1) which provided support for univariate normality (see in the

appendix B).

4.5 Data Analysis: Factor Analysis

Factor analysis is the oldest and best-known statistical technique for explaining the relationship

between a set of observed and construct variables (Tinsley and Brown, 2000; Byrne, 2010).

Factor analysis can be used for different purposes. Firstly, through calculating the factor loading,

factor analysis can be employed for evaluating the validity of measurements. Secondly, factor

analysis can be used to confirm or develop a theory through investigating the observed variables

which belong to latent ones (unobserved variables). Thirdly, factor analysis is used to produce a

smaller group of latent variables which consist of a larger set of observed variables (manifest

variables) (Thompson, 2004; Albright and Park, 2009; Field, 2009).

Factor analyses are divided into two types. Firstly, Exploratory Factor Analysis (EFA) is

described as the early stages of research to discover the interrelationships between a set of

observed variables (Carrington, 2009). EFA is designed to explore the relationship between

observed and latent variables when this relationship is uncertain or unknown. Therefore, it aims

to determine the degree to which the observed variables are linked to their fundamental factors

(latent variables). It is designed only to suggest and not to confirm groups or dimensions.

Secondly, Confirmatory Factor Analysis (CFA) is a more complex set of techniques than EFA

which is used to confirm specific hypotheses when the researcher knows that these measures

correlate with the latent variable (Carrington, 2009). Based on a theory, the researcher suggests

relationships (hypothesized structure) between the observed items and their factors which are

tested statistically (Byrne, 2010).
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4.5.1 Exploratory Factor Analysis (EFA)

EFA aims to obtain a set of dimensions (factors) which explain the structure of the

interrelationships (correlations) between items which should relate to each other for the purpose

of producing an appropriate structure model (Hair et al., 2010). The EFA’s primary objectives

are to find the factors, which consist of a set of measures; to discover the strength of the

relationship between each factor and each observed measure; and to reduce a data set to a more

manageable size whilst retaining as much of the original information as possible (Field, 2009).

Using SPSS version 20.00, this study performed EFA and reliability analysis.

According to the results of the univariate analysis, which mentioned all univariate kurtosis and

skewness values and supported the univariate normality, the researcher used the principal

components method for factor extraction and used Variamax rotation to carry out factor

interpretation.

There were, also, two SPSS generated statistical measures to evaluate the factorability of the

data. These were: Kaiser-Meyer-Olkin (KMO); and Bartlett's test of Sphericity (Pallant, 2003).

The KMO measure of overall sampling adequacy assesses the degree to which indicators are

valid or appropriate for factor analysis. A KMO value is between 0 (Factor analysis is likely to

be inappropriate) and 1 (Factor analysis yield reliable factors).

Kaiser (1974) recommended that the KMO value might be excellent, great, good, middling and

unacceptable (above 0.9, between 0.8 and 0.9, between 0.7 and 0.8, between 0.5 and 0.7 and less

0.5, respectively). In this study, Table 4.5 showed that KMO was 0.918 (excellent) indicating

that this data was suitable for conducting factor analysis or this sample was factorable.

Moreover, Bartlett's test of Sphericity tests a null hypothesis; this supposed that the population

correlation matrix was an identity matrix. This test depended on the assumption of normality

which was proved above. Table 4.5 reported that Chi-Square was 6086.969 with (df = 1275,

p<0.001) which means that variables were related to one another. Therefore, the study was able

to continue to complete the remaining steps of the factor analysis.
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Table 4.5: KMO and Bartlett's Test

KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling

Adequacy.
.918

Bartlett's Test of

Sphericity

Approx. Chi-Square 6086.969

Df 1275

Sig. .000

4.5.1.1 Factor Extraction

Factor extraction is concerned with finding “the smallest numbers of factors that can be used to

best represent the inter-relations among the set of variables” (Pallant, 2003). The two methods

for this issue are as follows.

4.5.1.2 Communality

For any variables, the variances can be divided into two components. These are called common

variances which are shared with other variables and the unique variance which is specific to that

measure. The communality was interested in common variances (Field, 2009). Therefore, the

communality related to how much of the variance in the variables had been explained or was

accounted for by the extracted factors. Through the common source with others, the

communality estimates a part of the variance in a variable. Low communality (below .5) may

lead to its variable being omitted (Thompson, 2004). Principal component analysis starts with 51

variables and common factors. Initially, it assumes that all variances are common. Hence, the

communalities equal 1 before extraction. This means that there are common factors which, after

extraction, represent the common variance in the data structure. The communalities after

extraction represented the amount of variance in each variable which could be explained by the

retained factors. All the variables of in the data were above 0.5 indicating high communality (see

in the appendix B).



| P a g e45

4.5.1.3 Total Variance Explained

Total variance sets out by using Eigen values (Kim and Mueller, 1978), the aims in determining

the number of factors which explain most variances in the data. Eigen values indicate the amount

of variance explained by each factor. Eigenvectors are the weights which can be used to calculate

factor scores which are called loads. Initially they were 51 variables with 51 Eigen values and

eleven factors explained 63.09% of the variance but later on these factors were reduced in to

seven because some variables which were unrelated to any of the factors and/or have low

loadings were dropped. These seven factors explained 62.28% variance using Varimax rotation

to conduct this analysis (see table 4.3).

4.5.1.4 Factor Rotation

Table 4.6 contains the rotated factor loadings which related to the correlations between each item

and its construct. The loadings reflect the strength of the relationship between a scale item and a

particular construct or factor. The higher the loading, the better the representation that particular

item has on the factor. Hair et al., (2006) recommended that factor loadings greater than 0.30 are

the minimum requirement; loadings of 0.40 are considered more important; and loadings of 0.50

or greater are considered significant. Based on this guideline, items that have factor loadings of

lower than 0.50 should be discarded to get items more representatives for their respective factor.

The researcher used the option blank (0.50) in order to let SPSS to print only the values greater

than 0.50 (Field, 2005). In order to increase the significance of items to their respective factor the

researcher used 0.50 as cutoff. Moreover, this technique initially divided the factors into eleven

factors but later they were reduced in to seven when some variables were dropped because they

were unrelated to any of the factors and/or have low loadings (loadings below 0.5). The analysis

was performed in an iterative way, until factor extraction rules were met.

As can be seen in the table 4.6 below, under the first factor there are seven questions

representing OI. Under the second factor there are six questions, the first three belong to CC and

the rest three to PDI  as a result this factor were divided in to two groups and this grouping is

done based on the previous studies such as Ahmed (2014); Rosni and Rosill (2013); Mercy

(2013) and  Subramaniam and Youndt  (2005).  Under the third factor there are seven questions,
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six of them represent HC and the question (with loading of 0.539) though it begins with the word

skill which is the indicator of HC but as you read the whole question it ends up with about

employees' collaboration which is the dimension of SC consequently, it has been grouped under

SC and this grouping is done based on the above researchers. The forth and the fifth factors

consists of four and three questions respectively which belong to PCI and KM respectively and

this grouping is consistent with previous studies mentioned above. The last two factors together

consist of four questions (each factor two) but based on the previous literature on innovation and

IC these questions belong to SC as a result they were considered as SC.

In summary, the EFA results in seven factors namely OI, CC, PDI, HC, SC, PCI and KM,

consisting of 7, 3, 3, 6, 5, 4 and 3 questions respectively.

Table 4.6 Rotated Factor Loadings

Rotated Component Matrixa

Component
OI CC and

PDI
HC and

SC
PCI KM SC SC

The new performance assessment method
adopted by our bank can enable department heads
to know how far the staffs have achieved the
bank’s goals.

.721

Our bank encourages innovative employees
through rewards, recognition, promotion, etc. .689

Our bank leadership responds to employee
suggestions without defensiveness and negativity .689

Our performance appraisal method can
effectively monitor the actual difference between
our performance and our goals.

.660

The new welfare system of the bank provides
incentives to our staff. .651

Our bank renews the routines, procedures and
processes employed to execute firm activities in
innovative manner.

.614

Our bank renews the organizations' structure to
facilitate teamwork. .609

Our bank considers customers’ needs and wants. .778
Our bank tries to offer the best service to
customers in the banking industry .758

We are confident of our future with customers .702
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Our bank develops its services speedily. .621
Our bank innovate many services like packaged
accounts/ services for target market. .606

Our services are innovatively designed .556
Our bank has academically qualified employees .742
Our bank acquires employees with suitable
knowledge and competences .724

Our employees have the required experience to
perform their respective job. .683

Our employees are experts in their particular jobs
and functions. .649

Employees can work brightly. .549
Our employees are skilled at collaborating with
each other to diagnose and solve problems. .539

Employees have skills for creation innovations. .525
Our bank organizes its service processes
efficiently. .751

Our bank continually develops programs to
reduce service costs .748

Our bank assigns resources to the service
processes efficiently. .686

Our bank has valuable knowledge for
technological process- innovation. .591

Our bank provides IT support for information and
knowledge application .783

Our bank always provides the necessary source of
knowledge such as internet, publications, training
manuals, good work practices

.637

Our bank has a knowledge management policy or
strategy .593

Our colleagues clearly understand the goals /
values in our bank. .863

People in our department are enthusiastic about
pursuing the collective goals of the whole bank. .849

Our bank is characterized by personal friendship
among the colleagues at multiple levels. .816

Our employees mutually trust each other. .658
Extraction Method: Principal Component Analysis.

Rotation Method: Varimax with Kaiser Normalization.
a. Rotation converged in 7 iterations.
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4.5.2 Confirmatory Factor Analysis

There are broad ranges of analytical tools available to analyze quantitative research results. As a

second generation data analysis technique, structural equation modeling (SEM) stands out by

offering benefits not provided by first generation statistical techniques such as correlation

analysis, exploratory factor analysis, multiple regression, discriminant analysis, analysis of

variance or logistic regression (Bagozzi and Yi 2012; Haenlein and Kaplan 2004). SEM has the

ability to evaluate latent variables in the measurement model and simultaneously test multiple

relationships of latent variables in the structural model. Factor analysis and hypotheses are tested

in the same analysis, hence providing a more rigorous analysis of the proposed research model

(Gefen et al, 2000).

After identifying the underlying structure using exploratory factor analysis with a method of

principal component analysis, confirmatory factor analysis (CFA) through structural equation

modelling (SEM) was used to assess construct validity through model fit indices (Tabachnick

and Fidell, 2007). CFA demands the presence of a theoretical framework, and an a priori theory

based assumption that defines how each variable loads on each factor and vice versa (Byrne

2001). CFA examines the link between factors and their measured variables. Hence, CFA

represents what is termed a measurement model (Byrne, 2001). The measurement model is then

evaluated for its ‘goodness of fit’to the sample data by statistical means (Byrne, 2001).

Structural equation modeling (SEM) is defined as “a statistical method that takes a confirmatory

(i.e., hypothesis-testing) approach to the analysis of a structural theory bearing on some

phenomenon”. This theory represents “causal” processes which generate observations on

multiple variables (Byrne, 2010). SEM aims to test the relationships between one or more

independent and dependent variables by assessing the extent to which the hypothetical constructs

are suitable or fit with the obtained data. These variables may be measured (manifest or

observed) or latent. The observed variable, such as income, heart rate or weight, is measured

directly whilst the latent variable is not measured directly but through two or more observed

variables, for instance, buying behavior or personality (Kline, 2005). In achieving the results, a

SEM analysis has many stages (see Figure 4.1).
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Figure 4.1: The process of SEM results

When researches have complex relationships with multi-dimensions, SEM can test all these

relationships simultaneously. SEM is considered to be the only statistical technique to perform

this analysis (Hair et al, 2010). SEM is used to test a theory. SEM cannot work properly without

prior knowledge. This means that a conceptual framework or relationships between variables

must be built based on an extensive literature review (Tabachnick and Fidell, 2001).

SEM employs CFA rather than an exploratory approach to data analysis, and enables better

inferential analysis (Hair et al, 2006). Secondly, although hypothesis testing is difficult in most

multivariate techniques, SEM offers a less difficult means to test research hypotheses, and

enables the analysis of relationships between dependent variables (Kline, 2005). Thirdly, SEM

enables explicit estimates of error variance parameters, which is not possible in traditional

multivariate techniques (Holmes-Smith, 2007; Kline, 2005).

The SEM method is a powerful multivariate analysis technique which can be used for two

purposes. Firstly, similar to factor analysis, SEM provides a parsimonious summary of the

interrelationships among variables. Expanding on the potential of EFA, SEM can include CFA

that can test specific hypotheses about the structure of the factor loadings and inter-correlations

(Holmes-Smith, 2007). Secondly, similar to path analysis, SEM can test hypothesized

relationships among constructs with a linear equation system (Weston and Gore, 2006). Both

applications mean that the SEM method can simultaneously assess the properties of the

underlying measurement model and test the theoretical propositions. For analytical purposes, the

SEM method can be separated into two models: the measurement model and the structural model

(Byrne, 2001). The measurement model is concerned with the variables that are supposed to
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Framework
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Model
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| P a g e50

measure the concept or, in other words, the measurement model represents the CFA model, and

shows how the latent variables, or constructs, are represented by their respective indicators. As

mentioned above, the SEM method thereby adopts a confirmatory approach. The subsequent

structural model in SEM describes the relationships between the latent variables, or constructs.

Both models together are called the composite, or full, structural model (Weston and Gore,

2006). This study conducted SEM process using Analysis of Moment Structures (AMOS)

version 20.0 for both measurement and structural models.

4.5.2.1 Measurement Model

The main purpose of using SEM to assess the measurement model is to find the most

parsimonious model which is well fitting and valid.  A measurement model is employed to

evaluate construct validity in terms of convergent and discriminant validity to discover the extent

to which the measures have adequate internal consistency by conducting the necessary tests and

the acceptance levels for goodness of fit. The full structural model will then only be valid and

reliable when the measurement model is based on theory and well defined constructs, so that the

subsequent structural model is based on a solid theoretical foundation (Paschke, 2009).

4.5.2.1.1 Construct Validity

Once the factor structure underlying each of the theorized research constructs was determined

through EFA, it was necessary to assess construct validity further through CFA before assessing

the structural model and testing the research hypotheses (Byrne, 2010; Hair et al, 2010). A

critical consideration in using the CFA is sample size. A sample size above 200 is generally

considered ‘good’ (Hair et al, 2010). Since the valid sample size for this study is 229, it meets

the requirement.

Construct validity assesses the extent to which a set of measured items actually reflect the

underlying factor model that those items are designed to measure (Hair et al, 2010). The

construct validity focuses on the measurement of individual constructs. Two construct validity

assessmentsconvergent and discriminantwas tested. The tests were undertaken for the full

measurement model (Lewis et al, 2005). This section provides an overview of convergent and

discriminant validity and reports the results of the construct validity of the measurement model.



| P a g e51

4.5.2.1.2 Convergent Validity

Convergent validity measures whether items of the same variable or construct measure the same

thing and, therefore, reveal correlations to each other. In CFA, convergent validity measures

whether items of the same latent factor share a proportion of variance (Hair et al, 2006).

Convergent validity is, therefore, a direct measure of the extent of the relationship between an

observed variable and a latent construct. According to Holmes- Smith (2007), convergent

validity is achieved when this relationship, represented by factor loadings, is significantly

different from zero. To assess the statistical significance of the factor loading, critical ratios and

p-values were calculated for each factor loading. Critical ratios outside the -1.96 to +1.96 z-value

range and p-values below p<0.05 indicate factor loadings that are significantly different from

zero. This statistical test of the significant factor loading is the key criterion in assessing factor

validity (Holmes-Smith, 2007).

Furthermore, regression weights, standardized regression weights and squared multiple

correlations (SMC) can be calculated to assess convergent validity. Standardized regression

weights should be above 0.5, with values of above 0.7 optimal (Hair et al, 2006). SMC are

squared standardized factor loadings and represent the extent to which a measured variable’s

variance is explained by a latent factor (Hair et al, 2006). SMC can also be used to assess item

reliability. An SMC between 0.3 and 0.5 indicates that the item is a weak but adequate measure

of the construct (Holmes-Smith, 2007). An SMC of 0.5 calculates to a standardized loading of

0.7, which indicates that the item reflects the construct very well (Hair et al, 2006; Holmes-

Smith, 2007).

In sum, convergent validity is assessed through a variety of measures: firstly, with standardized

regression loadings of higher than 0.5 (Hair et al, 2006); secondly, with significant p-values (at

95% confidence interval) (Anderson and Gerbing, 1988; Hair et al, 2006) and critical ratios

outside the -1.96 to +1.96 z-range; and finally, SMC values below 0.4 are considered not to hold

convergent validity. SMC values between 0.4 and .05 were scrutinized and accepted if all other

convergent validity measures were well above the recommended thresholds. SMC above 0.5

were accepted. The standardized factor loadings, the critical ratio, p-value and SMC of each item

are displayed for the measurement model.
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4.5.2.1.3 Discriminant validity

Discriminant validity measures to what extent latent variables differ from each other. In contrast

to convergent validity, which is a measure within latent variables, discriminant validity is a

measure between variables. Discriminant validity can be assessed based on correlations between

different constructs. High correlations (above 0.8 or 0.9) between constructs indicate a lack of

discriminant validity (Holmes-Smith 2007). In addition to model fit statistics, discriminant

validity measures will be presented for the measurement model.

4.5.2.1.4 Goodness of Fit

Whether a measurement model is considered valid is dependent on goodness of fit (GOF)

indices. GOF indices indicate how well the model reflects the data, in other words, how well the

specified model reproduces the covariance matrix among the indicator items (Hair et al. 2006).

There are various GOF indicators, although usually only a couple of which are reported.

Generally GOF indicators can be grouped into three categories: absolute measures, incremental

measures and parsimonious fit measures. To ensure rigor in the empirical assessment, as

suggested in the literature (Ho, 2006; Kline, 2005) multiple GOF indices are used. The literature

is divided over the amount of fit indices that should be reported (e.g. Kline (2005) suggests at

least four), which fit indices are most appropriate, as well as the acceptable cut-off threshold

(Hair et al, 2006; Kline, 2005).

This study follows the advice by Weston and Gore, (2006); MacCallum and Austin, (2000); Hu

and Bentler, (1998) and McDonald and Ho, (2002) and presents the following fit indices: chi-

square, normed chi-square, RMSEA, RMR and CFI.
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Table 4.7 Category of GOF Indices (Adopted from Asmare, 2012)

Category GOF indices Definition

Chi-Square (X2)

Chi-Square Difference between observed and estimated
covariance matrices

Degrees of freedom Covariance in the observed matrix less the
number of estimated coefficients

Probability statistic (p-
value)

Probability that the observed and estimated
covariance matrices are actually equal

Absolute fit
measures

GOF index Measure indicating how well a model
reproduces the variance/covariance matrices of
the observed sample

Root mean square error of
approximation (RMSEA)

Badness-of-fit index measuring how well a
model fits a population taking into account both
model complexity and sample size

Root mean square residual
(RMSR)

Average of the residuals between individual
observed and estimated covariance and variance
terms

Standardized root mean
residual (SRMR)

Standardized value of RMSR

Normed chi-square Ration of chi-square to degrees of freedom for a
model

Incremental fit
indices

Normed fit index (NFI) Assesses how well a specified model fits
relative to some alternative baseline model
(often a null model that assumes all observed
variables are uncorrelated)

Comparative fit index
(CFI)
Tucker-Lewis index (TLI)
Incremental fit indices (IFI)

Parsimony fit
indices

Parsimony comparative fit
index (PCFI)

Evaluates the parsimony ratio of the model
compared to the GOF such as CFI and NFI

Hair et al, (2010) recommend that in addition to the chi-square (X2) value and degrees of

freedom, at least one incremental index (CFI or TLI) and at least one absolute index (RMSEA or

SRMR) should be reported. The sample size for this study is 229 respondents and the number of

observed variables is greater than 30. Taking in to account the sample size and the number of

observed variables used in the study as recommended by Hair et al, (2010), this study evaluates

model fit based on selected fit measures as summarized in Table 4.8
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Table 4.8: Summary of Selected Fit Measures and Established Criteria

Category Statistics Abbreviation Acceptable level

Chi-Square Chi-square (with df, p) x2 (df, p*) p-value can be less
than .05

Absolute fit
indices

Normed chi-square x2 /df Value between 1
and 5

Root mean-square error of
approximation

RMSEA Values < .08/.10

Root mean-square residual RMR Values < .09

Incremental fit
indices

CFI, Tucker Lewis index,
Incremental fit index

CFI, TLI, IFI Values >= .90

and sample size
Parsimony fit

indices
Parsimony normed fit index

(PNFI), Parsimony
PNFI, PCFI Values >= .5

Source: Hair et al, (2010)

Model Re-specification Considerations: A model is said to be correctly specified when it

reproduces the sample covariance matrix well. When instances of specification error are noticed,

the critical ratios (t-values), the squared multiple correlations (SMC) values, the standardized

residuals and the modification indices (MI) were examined to re-specify the model. SMC values

should be greater than 0.5. Standardized residual covariance should also be less than the

benchmark value of |4| but preferably less than |2.58| (Hair et al, 2010). A large residual

covariance between any two measurement items indicates that the association between these two

items is not accounted for sufficiently by the model. This suggests a problem with one or both of

the measurement items. A standardized residual value of |2| indicates that a particular covariance

is not well reproduced by the hypothesized model (at α = 0.05 significance level) and a

standardized residual value of |4| relates to α = 0.001 significance level. When a consistent

pattern of large standardized residuals is associated with either a single item or several of the

items within the factor, the necessary re-specification was made to account for this association

between the variables, such as by dropping an item and re-running the measurement model (Hair

et al, 2010).
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MI also suggests a potential source of model re-specification. A MI is calculated for each non-

free parameter and represents a possible decrease in X2 if the parameter is freely able to be

estimated in the re-specified model. A chi-square of 3.84 with one degree of freedom has a p =

0.05 and a MI value greater than |4| suggests that the chi-square could be significantly reduced if

the corresponding parameter were estimated. Based on this guideline, this study examined the

measurement items that reveal high MI; that is, above |4| (Byrne, 2010; Hair et al, 2010), and

made appropriate re-specification to the model.

The measurement model task begins with the final outputs of exploratory factor analysis which

consists of latent variables with their respective indicators (observed variables) which are shown

in the table 4.9 below and drawn in figure 4.2 of full measurement model.

Table 4.9 Proposed Latent variables and Indicators for EFA

No. Latent variables (unobserved variables) Indicators( observed variables)

1 Human Capital(HC) HC1, HC3, HC4, HC5, HC8, HC9

2 Social Capital(SC) SC2, SC4, SC5, SC6, SC11

3 Customer Capital(CC) CC2, CC3, CC4

4 Knowledge Management (KM) KM7, KM8, KM9

5 Product Innovation(PDI) PDI2, PDI3, PDI4

6 Process innovation(PCI) PCI3, PCI4, PCI5, PCI6

7 Organizational Innovation(OI) OI3, OI5, OI6, OI7, OI8, OI9, OI10
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Figure 4.2 Presents the CFA result of the proposed CFA Measurement Model.

Figure 4.2 Proposed Full CFA Measurement Model. (Source: researcher Amos output)

Examination of the GOF statistics is summarized in table 4.10 below and the table reveals that

the proposed measurement model is inadmissible.
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Table 4.10: Statistics for Proposed CFA Measurement Model.

Chi-square Absolute Fit
Indices

Incremental Fit
Indices

Parsimony Fit
Indices

X2 (p-value)

DF

X2/DF

700.29(.000)

413

1.69

RMSEA

RMR

.055

.041

CFI

IFI

TLI

.913

.914

.902

PCFI

PNFI

.811

.723

Factor Loadings

(*** = p< 0.001, ** = p< 0.01, * = p< 0.05)

Rows with blank space indicates indicator is set as default

Item<---Variable Estimate S.E C.R. P SMC Comment

HC9 <---HC .652 .425 Convergent validity holds

HC8 <---HC .634 .124 8.025 *** .401 Convergent validity holds

HC5 <---HC .633 .138 7.929 *** .401 Convergent validity holds

HC4 <---HC
.551 .161 6.950 *** .304

Convergent validity

doesn't holds

HC3 <---HC
.575 .127 7.236 *** .331

Convergent validity

doesn't holds

HC1 <--- HC .740 .125 9.210 *** .548 Convergent validity holds

SC11 <--- SC .480 .231
Convergent validity

doesn't holds

SC6 <--- SC .642 .181 6.192 *** .412 Convergent validity holds

SC5 <--- SC .660 .248 6.038 *** .435 Convergent validity holds

SC4 <--- SC .698 .212 6.350 *** .488 Convergent validity holds

SC2 <--- SC .333 .197 4.136 *** .111
Convergent validity

doesn't holds

CC4 <--- CC .768 .590 Convergent validity holds

CC3 <--- CC .853 .094 12.798 *** .727 Convergent validity holds

CC2 <--- CC .798 .083 11.744 *** .637 Convergent validity holds

KM9 <--- KM .728 .530 Convergent validity holds
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KM8 <--- KM .651 .099 8.668 *** .423 Convergent validity holds

KM7 <--- KM .706 .091 9.025 *** .498 Convergent validity holds

PDI2  <--- PDI .724 .524 Convergent validity holds

PDI3  <--- PDI .859 .103 11.806 *** .734 Convergent validity holds

PDI4  <--- PDI .830 .107 11.338 *** .689 Convergent validity holds

PCI3  <--- PCI .740 .548 Convergent validity holds

PCI4  <--- PCI .724 .099 10.752 *** .525 Convergent validity holds

PCI5  <--- PCI .883 .093 12.636 *** .780 Convergent validity holds

PCI6  <--- PCI .801 .098 11.619 *** .642 Convergent validity holds

OI3   <--- OI .592 .350
Convergent validity

doesn't holds

OI5   <--- OI .748 .181 8.593 *** .560 Convergent validity holds

OI6   <--- OI .717 .185 8.300 *** .514 Convergent validity holds

OI7   <--- OI .769 .160 8.750 *** .591 Convergent validity holds

OI8   <--- OI .728 .148 8.515 *** .530 Convergent validity holds

OI9   <--- OI .676 .162 8.199 *** .457 Convergent validity holds

OI10 <--- OI .678 .173 8.210 *** .460 Convergent validity holds

A row with blank space indicates a default indicator

Model Fit: Inadmissible

Source: researcher Amos output

As can be seen in the table 4.10 above, the model fit indices shows, the value of X2/DF is 1.69

which is in the acceptable range (between 1 and 5), RMSEA has a value of .055 which is in the

acceptable range (below .08/.1), RMR is .041 which is in the acceptable range (below .09). CFI,

TLI, and IFI values are .913, .914, and .902 respectively and all of these values fall within the

acceptable range (above .90). The values of PCFI and PNFI are .811 and .723 respectively and

both fall within the acceptable range (above .5).  All standardized regression weights (estimates)

are significant at p value of below 0.001(as described in ***). The critical ratios of the factor

loadings are all significantly different from zero (above 1.96). Standardized regression weights

(estimates) are expected to be above .5, but two items (SC2 and SC11 are below it. On top of

that, in order to satisfy convergent validity squared multiple correlations (SMC) are not expected
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to be below .4 and the model shows that the SMC values for HC3, HC4, SC2, SC11 and OI3 are

also lower than the 0.4 threshold, suggesting a problem of item reliability and convergent

validity. Hence, the proposed full measurement model needs to be re-specified. To re-specify the

proposed model, HC3, HC4, SC2, SC11 and OI3 were deleted from the model and the Amos

regression was rerun.

As can be seen in the table 4.11, the correlations of all the latent variables are below the

threshold of .8, indicating the existence of discriminant validity.

Table 4.11 Statistics of Discriminant Validity of Proposed Measurement Model

Constructs Correlation Comment
HC <--> SC .790 Discriminant Vaidity Holds
HC <--> CC .536 Discriminant Vaidity Holds
HC <--> KM .573 Discriminant Vaidity Holds
HC <--> PDI .384 Discriminant Vaidity Holds
HC <--> PCI .580 Discriminant Vaidity Holds
HC <--> OI .582 Discriminant Vaidity Holds
SC <--> CC .608 Discriminant Vaidity Holds
SC <--> KM .720 Discriminant Vaidity Holds
SC <--> PDI .532 Discriminant Vaidity Holds
SC <--> PCI .646 Discriminant Vaidity Holds
SC <--> OI .688 Discriminant Vaidity Holds
CC <--> KM .571 Discriminant Vaidity Holds
CC <--> PDI .686 Discriminant Vaidity Holds
CC <--> PCI .624 Discriminant Vaidity Holds
CC <--> OI .554 Discriminant Vaidity Holds
KM <--> PDI .652 Discriminant Vaidity Holds
KM <--> PCI .682 Discriminant Vaidity Holds
KM <--> OI .732 Discriminant Vaidity Holds
PDI <--> PCI .695 Discriminant Vaidity Holds
PDI <--> OI .649 Discriminant Vaidity Holds
PCI <--> OI .705 Discriminant Vaidity Holds

Source: researcher Amos output
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Figure 4.3 Re-specified Structural Model (source: researcher Amos output)

Table 4.12 Statistics for Re-specified CFA Measurement Model

Chi-square Absolute Fit Indices Incremental Fit

Indices

Parsimony Fit

Indices

X2 (p-value)
DF
X2/DF

505.48(.000)
278
1.818

RMSEA
RMR

.060

.040
CFI
IFI
TLI

.923

.927

.910

PCFI
PNFI

.790

.724

Factor Loadings
(*** = p< 0.001, ** = p< 0.01, * = p< 0.05)

Item   <--- Variable Estimate S.E C.R. P SMC Comment

HC9  <--- HC .692 .479 Convergent validity holds

HC8  <--- HC ..628 .116 8.007 *** .395 Convergent validity
doesn't holds

HC5  <--- HC .622 .130 7.821 *** .387 Convergent validity
doesn't holds

HC1  <--- HC .750 .117 9.332 *** .562 Convergent validity holds

SC6  <--- SC .612 .090 7.397 *** .374 Convergent validity
doesn't holds

SC5  <--- SC .705 .497 Convergent validity holds
SC4  <--- SC .717 .093 9.280 *** .514 Convergent validity holds
CC4  <--- CC .768 .590 Convergent validity holds
CC3  <--- CC .854 .094 12.788 *** .729 Convergent validity holds
CC2  <--- CC .797 .083 11.731 *** .636 Convergent validity holds
KM9  <--- KM .733 .537 Convergent validity holds
KM8  <--- KM .650 .099 8.665 *** .423 Convergent validity holds
KM7  <--- KM .702 .090 9.015 *** .493 Convergent validity holds
PDI2  <--- PDI .725 .525 Convergent validity holds
PDI3  <--- PDI .860 .103 11.839 *** .740 Convergent validity holds
PDI4  <--- PDI .828 .106 11.341 *** .686 Convergent validity holds
PCI3  <--- PCI .739 .546 Convergent validity holds
PCI4  <--- PCI .725 .100 10.740 *** .525 Convergent validity holds
PCI5  <--- PCI .884 .093 12.627 *** .782 Convergent validity holds
PCI6  <--- PCI .801 .098 11.597 *** .642 Convergent validity holds
OI5  <--- OI .755 .570 Convergent validity holds
OI6  <--- OI .729 .088 11.294 *** .532 Convergent validity holds
OI7  <--- OI .777 .080 11.216 *** .603 Convergent validity holds
OI8  <--- OI .726 .077 10.418 *** .528 Convergent validity holds
OI9  <--- OI .660 .086 9.616 *** .435 Convergent validity holds
OI10  <--- OI .663 .091 9.808 *** .440 Convergent validity holds

Model Fit: Inadmissible
A row with blank space implies indicator is set as default
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Table 4.12 reveals that all other model fit indices are within the threshold. The squared multiple

correlations (SMC) of HC5, HC8, and SC6 are below the threshold of 0.4 indicating lack of

convergent validity. As a result, they have been deleted from the model. Table 4.13 also shows

that the correlations of all latent variables are within the acceptable range (below .8) indicating

the existence of discriminant validity.

Table 4.13 Statistics for Re-specified Discriminant Validity of Measurement Model

Constructs Correlation Comment
HC <--> SC .746 Discriminant Validity Holds
HC <--> CC .489 Discriminant Validity Holds
HC <--> KM .545 Discriminant Validity Holds
HC <--> PDI .326 Discriminant Validity Holds
HC <--> PCI .544 Discriminant Validity Holds
HC <--> OI .533 Discriminant Validity Holds
SC <--> CC .590 Discriminant Validity Holds
SC <--> KM .685 Discriminant Validity Holds
SC <--> PDI .534 Discriminant Validity Holds
SC <--> PCI .629 Discrimnant Validity Holds
SC <--> OI .693 Discriminant Validity Holds
CC <--> KM .569 Discriminant Validity Holds
CC <--> PDI .686 Discriminant Validity Holds
CC <--> PCI .623 Discriminant Validity Holds
CC <--> OI .544 Discriminant Validity Holds
KM <--> PDI .652 Discriminant Validity Holds
KM <--> PCI .681 Discriminant Validity Holds
KM <--> OI .734 Discriminant Validity Holds
PDI <--> PCI .694 Discriminant Validity Holds
PDI <--> OI .648 Discriminant Validity Holds
PCI <--> OI .703 Discriminant Validity Holds
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Table 4.14 Statistics of Modification Indices for CFA Measurement Model

M.I. Par Change M.I. Par Change

e30  <-->  CC 6.780 .069 e16  <-->  e19 4.559 .066
e30  <-->  e31 15.216 .170 e15  <-->  e24 4.905 -.065
e28  <-->  PCI 4.490 .040 e14  <-->  e27 4.141 -.057
e28  <-->  e31 5.220 -.081 e14  <-->  e21 6.404 .052
e28  <-->  e29 17.919 .115 e14  <-->  e17 4.170 .048
e27  <-->  CC 6.585 -.069 e13  <-->  e30 12.075 .104
e27  <-->  e29 8.074 -.097 e13  <-->   e28 6.022 -.059
e26  <-->  e29 4.449 -.067 e12  <-->  e19 5.586 -.053
e26  <--> e28 4.960 -.070 e10  <-->  e18 4.264 -.055
e26  <-->  e27 38.254 .243 e10  <-->  e17 5.155 -.060
e23  <-->  e24 4.663 .037 e10  <-->  e16 21.597 .146
e22  <-->  e30 4.832 -.076 e9    <-->  OI 5.573 .065
e22  <-->  e27 5.425 .082 e9   <-->  KM 4.197 -.061
e21  <-->  PCI 6.716 -.044 e9   <-->  HC 4.564 -.041
e21  <-->  KM 11.573 .086 e9   <-->  e27 4.265 .078
e21  <-->  e27 10.463 -.102 e8   <-->  HC 12.481 .056
e20  <-->  e29 6.703 .070 e8   <-->  e23 5.590 -.043
e19  <-->  e22 4.180 -.053 e8   <-->  e17 10.618 .085
e18  <-->  PDI 4.568 -.047 e8   <-->  e10 4.324 -.047
e18  <-->  CC 5.966 .056 e6   <-->  e29 4.182 -.045
e18  <-->  SC 10.524 -.080 e3   <-->  e8 6.460 .062
e17  <-->  CC 4.007 .046 e2   <-->  e29 6.657 .064
e17  <-->  e29 4.676 -.063 e2   <-->  e13 4.258 -.045
e17  <-->  e23 6.120 -.052 e1  <-->  CC 4.396 .038
e17  <-->  e21 10.140 .085 e1   <-->  e21 4.077 -.042

Unlike in the structural model, in the measurement model modification indices considered from

covariance between error terms of observed indicators only within the same latent variable and

having a M.I. of above 4. Table 4.14 reveals the existence of covariance having a high M.I.

within the same latent variable and these includes e30 with e31, e28 with e29, and e26 with e27.

Consequently, the measurement model was unacceptable and rerun after deletion of HC5, HC8,

and SC6 and after covaring e30 with e31, e28 with e29, and e26 with e27 and is depicted in

figure 4.4.
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Figure 4.4 Final CFA Measurement Model
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Table 4.15 Statistics of Final CFA Measurement Model

Chi-square Absolute Fit Indices Incremental Fit

Indices

Parsimony Fit

Indices

X2 (p-value)

DF

X2/DF

328.761(.000)

206

1.596

RMSEA

RMR

.051

.036

CFI

IFI

TLI

.954

.955

.944

PCFI

PNFI

.777

.723

Factor Loadings

(*** = p< 0.001, ** = p< 0.01, * = p< 0.05)

Item  <--- Variable Estimate S.E C.R. P SMC Comment

SC5  <--- SC .742 .551 Convergent validity holds
SC4  <--- SC .754 .099 8.699 *** .569 Convergent validity holds
CC4  <--- CC .766 .587 Convergent validity holds
CC3  <--- CC .855 .095 12.771 *** .731 Convergent validity holds
CC2  <--- CC .798 .083 11.712 *** .637 Convergent validity holds
KM9  <--- KM .733 .538 Convergent validity holds
KM8   <--- KM .653 .100 8.632 *** .427 Convergent validity holds
KM7  <--- KM .699 .090 8.960 *** .488 Convergent validity holds
PDI2  <--- PDI .725 .526 Convergent validity holds
PDI3  <--- PDI .859 .102 11.846 *** .738 Convergent validity holds
PDI4  <--- PDI .829 .106 11.368 *** .687 Convergent validity holds
PCI3  <--- PCI .737 .544 Convergent validity holds
PCI4  <--- PCI .723 .100 10.701 *** .523 Convergent validity holds
PCI5  <--- PCI .886 .093 12.627 *** .785 Convergent validity holds
PCI6  <--- PCI .801 .098 11.587 *** .642 Convergent validity holds
OI5   <--- OI .711 .505 Convergent validity holds
OI6  <--- OI .683 .079 12.585 *** .467 Convergent validity holds
OI7  <--- OI .765 .094 10.060 *** .585 Convergent validity holds
OI8  <--- OI .709 .089 9.325 *** .502 Convergent validity holds
OI9  <--- OI .648 .098 8.797 *** .419 Convergent validity holds
OI10  <--- OI .651 .103 8.990 *** .423 Convergent validity holds
HC1  <--- HC .790 .160 7.191 *** .624 Convergent validity holds
HC9  <--- HC .692 .479 Convergent validity holds

Model Fit: Admissible

(Source: researchers Amos output)
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Table 4.15 reveals that all the model fit indices are within the acceptable range and all observed

variables have a convergent validity. As can also seen from table 4.16, all the latent variables

correlation is below 0.8 indicating the existence of discriminant validity. Consequently, the

overall model fit was acceptable.

Table 4.16 Statistics of Discriminant Validity of Final Measurement Model

Constructs Correlations Comment
SC <--> HC .623 Discriminant Validity Holds
CC <--> HC .474 Discriminant Validity Holds
KM <--> HC .497 Discriminant Validity Holds
PDI <--> HC .279 Discriminant Validity Holds
PCI <--> HC .512 Discriminant Validity Holds
OI <--> HC .513 Discriminant Validity Holds
SC <--> CC .537 Discriminant Validity Holds
SC <--> KM .640 Discriminant Validity Holds
SC <--> PDI .534 Discriminant Validity Holds
SC <--> PCI .604 Discriminant Validity Holds
SC <--> OI .712 Discriminant Validity Holds
CC <--> KM .568 Discriminant Validity Holds
CC <--> PDI .686 Discriminant Validity Holds
CC <--> PCI .623 Discriminant Validity Holds
CC <--> OI .573 Discriminant Validity Holds
KM <--> PDI .652 Discriminant Validity Holds
KM <--> PCI .680 Discriminant Validity Holds
KM <--> OI .756 Discriminant Validity Holds
PDI <--> PCI .694 Discriminant Validity Holds
PDI <--> OI .678 Discriminant Validity Holds
PCI <--> OI .733 Discriminant Validity Holds

(Source: researcher Amos output)

4.5.2.1.5 Final Reliability

Once all the measurement factors underlying the research constructs have been empirically

derived and validated, the instrument is checked for reliability before proceeding with the

structural model (Lewis et al, 2005).
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Reliability assesses how consistent the items measuring a construct are and as such ensures

trustworthiness of the measurement instrument. A common statistic for evaluating reliability is

the coefficient of internal consistency (Cronbach’s Alpha). This statistic should be computed for

each of the factors that passed all tests of validity. The recommended and widely accepted

threshold in the literature is 0.7 (Hair et al, 2010). Table 4.17 provides the reliability estimates of

each of the variables; they are all above 0.7, which satisfies the recommended threshold in the

literature. Thus, the measurement instrument is reliable.

Table 4.17 Instrument Reliability

Constructs Number of Items Cronbach’s Alpha

HC 2 .707

SC 2 .712

CC 3 .846

KM 3 .735

PDI 3 .841

PCI 4 .864

OI 6 .863

4.3.2.2 Structural Model

Assessment of model fit in SEM is a two-step process (Hair et al, 2006). The first step involves

testing the full measurement model’s fit, as well as its construct validity. The goal of testing the

measurement model is to establish how well the observed variables of a hypothesized construct

relate to one another. This was reported in the previous chapter and the result shows acceptable

model fit and validity. However, the test of the full measurement model does not investigate the

nature of the relationships between constructs beyond simple correlations. As such, a

measurement model is a means towards establishing the fit and validity of a structural model,

rather than an end in itself (Hair et al, 2006). Thus, the second step in the process requires testing

of the structural model, including for the significance of the structural relationships. The

structural model can be tested only after adequate measurement and construct validity are
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established, as the latter is the groundwork for the structural model. Hence, this section reports

on the tests of the structural model.

The validity and acceptability of the structural model can be evaluated in terms of (1) model fit,

that is, GOF indices; (2) comparing factor loadings of the structural model to that of the

underlying measurement model; (3) the magnitude of variance explained, that is, ; and (4) the

size, direction and significance of the estimated structural parameters. Table 4.18 provides a

description of the above tests and the rule of thumb criteria for what constitutes as acceptable

value based on recommendations of SEM literature.

Table 4.18 Tests for Structural Model Validity

Test Description Acceptable values
Structural model fit Assesses extent of the structural model

fit of the sample data using the GOF

indices used for the measurement model

See Table 4.8

Comparison of

loadings of the

structural model and

the measurement

model

Assesses closeness of the parameter

loadings of the structural and

measurement models

Difference in loading should

be 0.05 or less

Variance explained

(R2)

Extent to which variance is explained by

the estimates of the model

0.70 and above = great; 0.50

and above = very good

Size and significance

of parameter estimates

Significance of the parameter estimates

based on the corresponding p-values

p<0.05 and/or t-value above

2.00

Source: Hair et al. (2006) and Kline (2010)

Figure 4.5 presents the structural model which shows the relationship between constructs or

latent variables or unobserved variables that are easy to understand.
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Figure 4.5: Structural Model (Source: researcher Amos output)

The structural model shown in Figure 4.12 has 24 items and OI5 with OI6 and OI9 with OI10

were co-varied because they have high the highest modification indices (MI). Support for and the
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acceptability of the structural model is evaluated based on the four criteria outlined in Table 4.18

First, the structural model’s fit statistics are evaluated. The model fit statistics of the structural

model are shown in Table 4.19.

Table 4.19: Model Fit Statistics for Structural Model

Chi-square Absolute Fit Indices Incremental Fit
Indices

Parsimony Fit
Indices

X2

DF

X2/DF

357.852

210

1.704

RMSEA

RMR

.056

.038

CFI

IFI

TLI

.945

.946

.934

PCFI

PNFI

.784

.729

The model’s normed chi-square (X2/DF) is within the acceptable range. All the incremental fit

indices also meet the lower threshold value of 0.90 and the model is acceptable in terms of CFI,

IFI and TLI. The model’s absolute fit index value is also within the recommended range in terms

of RMSEA (0.056). Regarding RMR (0.038), the result is within the threshold value. Further, the

model’s parsimony fit indices values are acceptable in terms of PCFI and PNFI, which show

relatively higher value than the corresponding measurement model. Hence, the full structural

model as indicated in Figure 4.5 is supported and accepted in terms of the selected fit indices in

SEM literature.

Second, the loading estimates of the structural model are compared against the loading estimates

of the corresponding measurement model. The structural model is expected to show similar or

close loadings to that of the measurement model (Hair et al, 2006). In this regard, most of the

loading estimates of the structural model are virtually unchanged from the measurement model.

Only four standardized estimated loadings show change and the maximum change in

standardized loadings is 0.037, which is not above the 0.05 limit (Hair et al, 2006). This indicates

the existence of parameter stability among the measured items in the two models, which provides

further support for the validity of the structural model.

The third assessment of the structural model’s validity is examined through the extent of the

variance in product, process and organizational innovations, the ultimate dependent

(endogenous) variables, which the model explains. As can be seen from Figure 4.1, the model
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explains 50%, 70%, 65%, and 72% of the variance (R2) in knowledge management, product,

process and organizational innovations respectively, which is very good (Chin, 1998). This result

further supports the validity of the structural model.

The fourth set of criteria for assessing the validity of the structural model is investigating the

size, direction and significance of the structural parameter estimates. Table 4.20 presents the

structural path estimates and nine of the fifteen paths are significant.

Table 4.20 Direct Effects of IC on Innovations

*** indicating P<0.001

Testing the Meditational Effect of KM

Mediation analysis was performed to test the mediating effect on KM. This research has three

major hypotheses on mediation and each major hypothesis has three sub hypotheses for

mediating effects. The effect of the independent variable X (or exogenous construct) on a

mediator M is represented by a. The effect of the mediator on dependent variable Y (or

endogenous construct) is represented by b. M is regarded as a third variable or an intermediary

Estimate S.E. C.R. P
KM <--- HC .136 .065 2.063 .004
KM <--- SC .396 .154 2.758 .006
KM <--- CC .301 .113 3.030 .002
OI <--- HC -.081 .178 -.712 .477

PCI <--- HC -.026 .150 -.233 .816
PDI <--- HC -.356 .182 -2.759 .006
OI <--- SC .359 .194 2.046 .041

PCI <--- SC .200 .156 1.189 .234
PDI <--- SC .223 .173 1.278 .201
PDI <--- CC .455 .106 4.551 ***
PCI <--- CC .255 .086 2.903 .004
OI <--- CC .105 .105 1.177 .239
OI <--- KM .548 .157 3.595 ***

PCI <--- KM .496 .129 3.305 ***
PDI <--- KM .499 .144 3.211 .001
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variable in the link between X and Y (Fairchild and McQuillin, 2010). Therefore, the indirect

effect is a product term of a x b. While, the total effect of X and Y relationship includes two

parts that are the direct effect of X on Y represented by c and the indirect effect of X on Y

through M (a x b). Total effect of X on Y is c’ = (axb) + c.

Zhao et al, (2010) suggest three factors that researchers need to take into consideration to testing

mediation. First, researchers should use the size of an indirect effect to measure the strength of

the mediation effect. Second, the only requirement for determining a mediation effect is the

significance of an indirect effect. Finally, a bootstrap test (Preacher and Hayes, 2004) should be

used to test the significance of the indirect path. Bootstrapping is regarded as a more rigorous

and powerful method for testing the significance of indirect effects.

The following procedures were conducted to analyze mediation which is explained as follows.

First, it is crucial to identify the significance of the indirect effect to establish mediation and to

decide between two major categories of mediation or non- mediation. Prior to identifying the

indirect effect, the path coefficients of both direct and indirect and their significance were

estimated simultaneously by using Amos version 20. The significance of indirect effects was

assessed by employing procedures.

Second, the classification of mediation or non-mediation is identified based on whether direct

effect is significant or not. The p-values for indirect effects were obtained from the bootstrap

result using bias corrected confidence intervals in Amos. Next, to determine the type of

mediations or non-mediation according to the criteria listed below (Zhao et al, 2010).

1. Complementary mediation occurs if both indirect effect and direct effects are significant and
have the same directions.

2. Competitive mediation occurs if indirect effect and direct effects are both significant and have
opposite directions.

3. Indirect-only mediation occurs if indirect effect is significant, but not direct effect.

4. Direct-only non-mediation occurs if direct effect is significant, but not indirect effect.

5. No effect non-mediation occurs if both direct and indirect effects are insignificant.
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Complementary mediation is known as partial mediation in Baron and Kenny’s approach. While

the indirect-only mediation is the same as full mediation. However, competitive mediation,

direct-only non-mediation and no effect non-mediation fall under no- mediation category in

Baron and Kenny’s approach which may cause projects to be discarded (Zhao et al, 2010).

There are several implications for the type of mediation or non-mediation established. First,

when the first three cases; complementary, competitive and indirect-only mediation occur, the

data supports the hypotheses for mediation. Second, in both complementary and competitive

mediation, the mediator identified is consistent with the hypothesized theoretical framework, and

the significant direct effect signals that there is second possibly omitted mediator which can be

examined in any future study. The sign of the direct effect signals for the sign of an omitted

indirect path. Third, indirect-only mediation implies that the mediator identified is consistent

with hypothesized theoretical framework and there is no need to test for further indirect effects.

The sign of the direct effect in direct only non-mediation implies that there is yet undiscovered

mediators. Finally, the no effect non-mediation is a failure for testing mediation (Zhao et al,

2010).
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Table 4.21 Hypothesis Testing of the Structural Model
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Direct Effects

H1 SC KM .396(a1) .006(**) Supported

H2 HC KM .136(a2) .004(**) Supported

H3 CC KM .301(a3) .002(**) Supported

H4
KM
KM
KM

PDI
PCI
OI

.499(b1)

.496(b2)

.548(b3)

.001(**)
***
***

Supported

H5
HC
HC
HC

PDI
PCI
OI

-.356
-.026
-.081

.006(**)
.816
.477

Not
Supported

H6
SC
SC
SC

PDI
PCI
OI

.223

.200

.359

.201

.234
.041(*)

Partially
Supported

H7
CC
CC
CC

PDI
PCI
OI

.455

.255

.105

***
.004(**)

.239
Partially

Supported
Indirect Effects

H8
HC
HC
HC

KM
KM
KM

PDI
PCI
OI

.068(a2*b1)

.068(a2*b2)

.075(a2*b3)

.003(**)

.003(**)

.003(**)
Supported

Competitive Mediator
Full Mediator
Full Mediator

H9
SC
SC
SC

KM
KM
KM

PDI
PCI
OI

.198(a1*b1)

.196(a1*b2)

.217(a1*b3)

.039(*)

.015(*)

.011(*)
Supported

Full Mediator
Full Mediator
Partial Mediator

H10
CC
CC
CC

KM
KM
KM

PDI
PCI
OI

.150(a3*b1)

.149(a3*b2)

.165(a3*b3)

.009(**)
.012(*)

.006(**)
Supported

Partial Mediator
Partial Mediator
Full Mediator

*** p<.001, ** p<.01, *p<.05

4.6 Discussions of Empirical Findings

The discussion part of the analysis tried to answer both the very central objective of the study

and the research questions that the study wants to test. The central objective of the study is to

investigate the effect of intellectual capital components on innovations. The study has three

research questions. The first is to empirically test the effect of HC, SC, and CC on KM. The
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second is about the direct effects of IC and KM on innovations. The third is about the indirect

effect of IC on innovations via KM. Consequently, the discussion part of the study is presented

in three sections.

4.6.1 The effects of Intellectual Capital on Knowledge Management

This part of the discussion answered the research question of "what are the effects of intellectual

capital components on knowledge management?"

Using Amos version 20, the findings of the structural equation modelling analysis show that all

of the three hypotheses (H1: SC on KM; H2: HC on KM; H3: CC on KM) are empirically

supported. This indicates that intellectual capital components have a role in supporting KM in

the banking sector. All these actors explained 50% (R
2
=0.50) of the variety in KM whereas 50%

were related to other variables (see Figure 4.5). Therefore, hypotheses H1, H2 and H3 are

accepted.

There is a significant statistical positive relationship between SC and KM. As compared to CC

and HC, SC has a strongest effect on KM. SC affects KM (with standardized regression

coefficient or path coefficient of 0.396 at p<0.01). This implies that positive informal

relationships including informal communications encourage employees to exchange and store

their knowledge in a formal organization. This result is consistent with the findings of Ahmed,

(2014), Hoffman et al (2005), Martínez et al (2012)

SC is an important resource which provides access to information and influence in an

organization and as well as a key factor in enabling employees to be involved in knowledge

sharing. SC fixes unconnected resources between units through which knowledge flows (Reiche,

2012). Network ties are related to effective knowledge transfer (Hansen, 2002). In addition,

information channels, provided by social relationships, help organizations to reduce time and

effort required to acquire knowledge. The mutual trust and strong connections between

employees facilitate knowledge acquisition. Employees, who have good relationships with their

colleagues, recognize the greater social demands to share their knowledge (Chow and Chan,

2008). Social factors are the most important factors in order to obtain a successful

implementation of KM. Therefore, through supporting the SC dimensions, managers can perform
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essential developments in KM practices (Monavvarian et al, 2013). In summary, SC contributes

to knowledge management because the interpersonal interactions encourage knowledge

integration, knowledge creation, knowledge sharing within a firm, as well as knowledge transfer

between firms (Hsu and Sabherwal, 2012).

HC affects KM with the path coefficient of = 0.136, P = 0.004) which is statistically

significant and positive as hypothesized. The result is consistent with the findings of Ahmed,

2014 and Hsu and Sabherwal, 2012. Human capital is expected to facilitate knowledge

management capabilities in the firm through knowledge enhancement and utilization (Hsu and

Sabherwal, 2011). A bank has the ability to transform individuals’ knowledge into organizational

knowledge. Managers ought to persuade their employees to codify their knowledge in order to

make it available to their colleagues (Kim et al, 2012). HC facilitates knowledge management

because employees can develop suitable and required knowledge management processes.

Additionally, insight can be employed to develop knowledge management (Hsu and Sabherwal,

2012).

CC was proposed to positively affect KM. The empirical result of the study revealed that CC

affects KM with the path coefficient of ( 0.301, P = 0.002) which is statistically significant.

The finding of the study is consistent with the results obtained by Ahmed, (2014) and Shih et al,

(2010). In the banking industry customers are the major stakeholders who can play a critical role

by forwarding pertinent information to banks which could serve as a source of knowledge

creation.

CC plays an important role in supporting OC because it is an important source of customer

knowledge which improves the efficiency of business processes which reflects positively on

service quality. Customers ought to be proactive in providing suggestions (and in some cases,

complaints) as this might improve bank processes and routines (Ahmed, 2014).Customers are

considered a main source of free knowledge acquisition through their feedback or complaints,

whilst simultaneously, customers feel valued because they can see their ideas being implemented

(Chua and Banerjee, 2013). Customer relationship management offers an initial starting point for

the process-oriented application of knowledge management (Gebert et al, 2003).
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4.6.2 The Direct Effects of Intellectual Capital on Innovations

This part of the discussion answered research question of "what are the direct effects of IC and

KM on product, process and organizational innovation?" and has four major hypotheses (H4, H5,

H6, and H7) each having three sub hypotheses.

H4: KM has a direct positive effect on innovations.

Sub hypothesis are H4a, H4b and H4c which states that KM has a positive effect on product,

process and organization innovation respectively.

KM has a statistically significant effect on product, process and organizational innovations. KM

affects product innovation with a standardized path coefficient of ( 0.499, p=0.006), process

innovation ( 0.496, p<0.001) and organizational innovation ( 0.548, p<0.001). As a

result, H4 is accepted because all of the three sub hypotheses are empirically confirmed. The

result of this study corroborates the findings of Ahmed, (2014) who considered KM as one of the

element of organizational innovation. It is also consistent with the findings of Chang and Lee,

(2008) and Andreeva and Kianto (2011).

The results of the study revealed that KM plays a critical role in reinforcing the bank's ability to

introduce and implement new products and services, new and efficient processes of doing the

task, as well as new insight to management think and design good organizational system.  If

banks are able to create, store and retrieve employees' knowledge in the form of manuals and

systems, then they can be benefited by using the existing knowledge as a source of innovations.

Chang and Lee, (2008), investigated the relationship between cumulative knowledge and

organizational innovation. The findings indicated that there is a significant relationship between

cumulative capacity of knowledge capital and innovation.

Knowledge becomes more active when firms apply it to create values (Huang and Li, 2009). If

new knowledge cannot adjust or develop a new organizational behavior, it may not produce any

added value for the organization (Sheng and Chang, 2013). The innovative efforts are the result

of investment in knowledge management (Carneiro, 2000). Knowledge management makes a
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unique contribution to innovation through facilitating not only internal collaboration amongst

different departments within an organization but, also, external collaboration cross organizational

boundaries. This knowledge, which is relevant to an organization's innovation process, becomes

available and accessible.

Acquiring knowledge, gained from collaboration is considered an efficient and effective

technique for successful innovation (Plessis, 2007). Knowledge transfer assumes that, through

using a diversity of transfer mechanisms, knowledge should reach each member of the

organization. Knowledge transfer facilitates the firm’s ability to achieve a higher level of

innovation through problem definition, alternative generation and evaluation, as well as the

ultimate choice of transferred knowledge (Sheng and Chang, 2013). Through the transformation

of tacit knowledge into codified or explicit knowledge (Ju et al, 2006), managers should do their

best to assist knowledge integration (absorption, sharing and application of knowledge) which

reflects positively on product and process innovation. Knowledge management is seen as a

facilitator of successful innovation. Access and contact to a range of knowledge may assist

employees to develop recognition of opportunities, create new methods to solve problems and

inspire additional innovation activities. Knowledge sharing increases the opportunity for new

combinations of current and innovative knowledge which could result in either improving or

creating new processes or products (Huang and Li, 2009).

The second major hypothesis under this research question is about the direct effect of HC on the

product, process and organizational innovations.

H5: HC has a direct positive effect on the three innovations.

Under this major hypothesis, there are three sub hypotheses (H5a, H5b and H5c) which state that

HC has a direct positive effect on product, process and organizational innovation respectively.

Counter to expectations, empirical findings of this study revealed that HC has a statistically

significant negative effect on product innovation ( 0.356, P = 0.006), and has negative

effect on process and organizational innovation though it is not statistically significant. H5 is

rejected because all of the three sub hypothesis are failed to confirm with the empirical literature.

This finding of the study is inconsistent with the results of the study conducted by Nargesi and
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Veiseh, (2015); Ahmed, (20140; Osman, (2014); Tseng et al, (2013) and Delgado-Verde et al,

(2011), Schneider et al (2010).

HC is found to have a negative influence on product innovation. This is an intriguing result

suggesting that individual expertise on its own is not conducive to product innovation. Though

the result is as opposed to the hypothesis proposed, it corroborates with the results of the

research findings of Subramaniam and Youndt (2005).

HC is measured with indicators such as; academic qualification, knowledge, skills. But has a

significant negative effect on product innovation. The possible reasons for this could be

employees academic qualification doesn't fit with the banking industries skill requirement. The

second possible reason could be colleges and or universities are not capable of producing

graduates who could fit with the banking industry. The other possible reason could be Ethiopian

commercial banks doesn't have the system that encourages employees to innovate or banks are

not innovatively designed.

In fact, having fiercely independent experts reluctant to share their ideas with their colleagues

may be counterproductive for organization (Subramaniam and Youndt, 2005).

Davidsson and Honig, (2003) argue that formal education does not seem to be a determining

factor of success throughout the business process or in terms of gestation of activities. The

coordination of knowledge dispersed among different individuals is a distinctive capability of

entrepreneurs that is related to their knowledge and skills learned through education and previous

work experience. Moreover, perceptions of risk and opportunities are influenced by the ability to

accumulate new knowledge, which depends on the existence of stocks of explicit knowledge

acquired in education institutions and implicit knowledge acquired through experience in a

certain field (Cohen and Levinthal, 1990).

H6: SC has a direct positive effect on the three types of innovations

This major hypothesis has three sub hypothesizes (H6a, H6b, and H6c), stating that SC has a

positive direct effect on product, process and organizational innovations. Empirical results of the

study revealed that SC has a statistically significant positive effect on organizational innovation

( 0.359, P = 0.041) supporting H6c. SC doesn't have statistically significant relationship
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with product and process innovations so H6a and H6b are rejected. As a result H6 is partially

supported.

A research conducted by Osman, (2014); Carmona-Lavado et al, (2010); Subramaniam and

Youndt, (2005) and Landry et al, (2002) found strong evidence that diverse forms of social

capital such as business networks which includes clients, suppliers and competitors are an

important determinant of radical and incremental innovation capabilities.

A study conducted by Prihadyantietet al, (2012) who examined the role of social capital in

facilitating absorptive capacity and innovation capability in Indonesia’s automotive industry.

They showed that firms were able to enhance innovation capability through increasing their

social capital. Firms involved in learning activities such as discussions and meetings among

internal departments or with external parties were able to drive greater knowledge transfer in

formal and informal ways.

The present study empirically revealed that the effect of SC on organizational innovations in

Ethiopian commercial banks sector is statistically significant and positive. But when it comes to

product and process innovations it doesn't work same. The possible reasons for the lack of

influence of SC on product and process innovations in Ethiopian commercial banking sector

could be the following. First, the above researches were conducted in manufacturing sector

where as the current study is conducted in service sector so it might be the industry type that

matters SC to directly influence product and process innovations. The second possible reason

might be though Ethiopian commercial banks have a strong SC it doesn't necessarily mean that it

is an input for innovation. The formal as well as informal communications among employees, the

degree of cohesiveness among employees might be for the sake of employees themselves not for

banks.

H7: CC has a positive direct effect on the three types of innovations

Under H7 there are three sub hypothesis (H7a, H7b, and H7c) stating that CC has a direct

positive effect on product, process and organizational innovations. Empirical results of the study

revealed that CC has the strongest and statistically significant positive effect on product

innovation having a standardized path coefficient of 0.455, P <0.001) supporting H7a. CC
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also has strong positive effect on process innovation having a standardized path coefficient of

0.255, P =0.004) supporting H7b. Counter to expectations, CC doesn't have a statistically

significant relationship with organizational innovation. Hence, H7 is partially supported. This

finding is consistent with the results of Lukas and Ferrell (2000); Lado and Maydeu-Olivares

(2001); Ngo and O’Cass, (2012) and Ahmed, 2014.

A firm can obtain important information from customers to support new product development.

This information helps organizations to understand their customers’ needs and to recognize

opportunities to introduce new products or services (Chen et al, 2006). Banks ought to accept

that customers’ knowledge plays an important role in supporting organizational and process

innovation. Increasingly, many service businesses are self-service. For example, by using ATMs,

banks modified their tellers handling transactions into ones of self-service technologies.

Customers can contribute to the production of the service (Sampson and Spring, 2012). This

connection between customers and the processes of service provides knowledge which reinforces

the process of innovation.

Often, customers have a vital role in the earliest stages of the process of innovation due to two

facts. Firstly, they are considered the main beneficiaries of the innovation as well as the fact that

they inspired through their feedback a main source of innovative ideas for motivating new

products (Ahmed, 2014). Therefore, customer orientation is a key source in discovering new

opportunities for targeting customers to facilitate innovations (Nasution et al, 2011).

4.6.3 The Indirect Effects of IC on Innovations via KM

This section of the analysis tried to answer the research question "what are the indirect effects of

IC on innovations via KM?" It tried to identify the type of meditational role KM playing on the

interaction between IC components and the three types of innovations. Under this research

question, there are three major hypotheses (H8, H9 and H10) and each major hypothesis has

three sub hypotheses. The classification of the type of mediation and the criteria for mediation is

based on the works Zhaoet al, (2010).



| P a g e82

H8: HC has an indirect effect on the three types of innovations via KM

Under this major hypothesis, there are three sub hypotheses (H8a, H8b, and H8c) which state

that HC has an indirect positive effect on product, process and organizational innovations.

Empirical results of the study revealed that HC has a statistically significant indirect on product,

process and organizational innovations with standardized path coefficients of 0.068, 0.068, and

0.075 respectively significant with P value of 0.003. As per the mediation criteria forwarded by

Zhao et al, (2010), KM is competitive mediator between HC and product innovation implying

that the mediator identified is consistent with the hypothesized theoretical framework, and the

significant direct effect signals that there is second possibly omitted mediator which can be

examined in any future study. KM also fully mediates HC with process and organizational

innovations. This implies that the data supports the hypotheses for mediation. Hence, H8 is

accepted. The result of this study corroborates the findings of Ahmed, (2014).

H9: SC has an indirect effect on the three types of innovations

There are three sub hypotheses under H9 (H9a, H9b, and H9c) which states that SC has an

indirect positive effect on product, process and organizational innovations. As per the results of

SEM using Amos, SC has statistically significant effect on product, process and organizational

innovations. The standardized path coefficients are ( 0.198, P = 0.039; 0.196, P = 0.015,

and 0.217, P = 0.011) respectively. Based on the findings of the study, KM fully mediates

SC with product and process innovations. Moreover, KM partially mediates the interaction of SC

and organizational innovations indicating that there might be another possible mediator between

SC and organizational innovation. The finding of the study shows that the strongest effect of SC

is on organizational innovations as compared to product and process innovations. This implies

that if employees cooperate, communicate and share their knowledge and experience, they can

design and propose efficient innovative ideas regarding organizational system. It is consistent

with previous researchers such as Ahmed, (2014).

H10: CC has an indirect effect on the three types of innovations

Under this major hypothesis, there are three sub hypotheses (H10a, H10b, and H10c) which state

that CC has an indirect positive effect on product, process and organizational innovations. CC
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has standardized regression coefficient of 0.150, P = 0.009, 0.149, P = 0.012 and

0.165, P = 0.006 for product, process and organizational innovations respectively. The result

of the study implies that KM partially mediates the relationship of CC with product and process

innovations. Additionally, KM fully mediates CC and organizational innovation. This shows that

the data supports the hypothesis for mediation.  Consequently, H10 is accepted.
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Chapter Five: Conclusion and Recommendation

5.1 Introduction

The previous chapter presents data analysis based on empirical findings. Accordingly, this

chapter presents conclusion of the results, recommendations forwarded, research contributions

and lastly direction for future research.

5.2 Conclusion of the Results

Based on the empirical findings of the study this research reached to the following conclusions.

 Human capital has significant negative effect on product innovation.

 Customer capital has a positive effect on product and process innovations and social capital

has a positive effect on organizational innovation.

 Human, social and customer capital have positive significant effect on knowledge

management.

 Knowledge management mediates the relationship between intellectual capital components

and innovations.

5.3 Recommendations

Based on empirical findings of the study the following recommendations are forwarded.

 Bank managers should design a mechanism to store, and utilize employees' best academic

knowledge, skills and experiences in the form of knowledge management.

 To be competitive both nationally and globally Ethiopian commercial banks needs to

strengthen their social capital because employees interaction to share and exchange ideas

each other and with other stakeholders, cooperation among each other, results in positive

synergy and encourages employees to be innovators.

 Bank management should provide resources for informal groupings to encourage group

members to generate new ideas, and to spread trust amongst the group members by

strengthening the interactions within the social network to facilitate co-operation and

knowledge transfer.
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 Bank management need to create an organizational system that allows a learning

environment.

5.4 Contributions of the Research

The very contribution of this study is showing the relationship between intellectual capital and

innovation by considering knowledge management capital. The findings of the study further

contribute to the understanding of innovation capability in the service industry context.

Furthermore, the study introduced the concept of intellectual capital and innovations in the

Ethiopian commercial banking sector for the first time as the results of the above relationships

might differ in context of country.

5.5 Direction for Future Research

As this research emphasizes combining intellectual capital, knowledge management and

innovation capability that are less frequently examined simultaneously, further investigation in

this area is obviously needed. The model integrating intellectual capital and innovation capability

as proposed in this study should be investigated in other countries and other types of firms to

explore whether it holds true in other industry contexts. Future researchers should also consider

other mediating variables such as organizational capital and organizational culture to investigate

the effect of intellectual capital on innovations.
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Appendices
Appendix A: Questionnaire

Measures of research questions (sources of questionnaire)

Constructs Items References

Human Capital Our bank acquires employees with suitable
knowledge and competences

Bontis (1998);Wu et

al, (2008)

Our bank retains the most talented employees who
have a suitable educational level.
Employees can work brightly.
Employees have skills for creation innovations.

Our employees are experts in their particular jobs and
functions.

Snell and Dean

(1992)

Our bank increases the competence of employees by
providing training opportunities

Lin  and Huang

(2005)Our bank encourages employees to acquire additional
academic qualifications
Our employees have the required experience to
perform their respective job.

Researcher

Our bank has academically qualified employees
Social Capital Employees often exchange information informally. Nahapiet and

Ghoshal (1998);

Tsai and Ghoshal

(1998); Wu et al,

(2008)

Our bank is characterized by personal friendship
among the colleagues at multiple levels.
Employee avoids making demands that can seriously
damage the interests of the other.
Our colleagues clearly understand the goals / values
in our bank.
People in our department are enthusiastic about
pursuing the collective goals of the whole bank.
Our employees are skilled at collaborating with each
other to diagnose and solve problems.

Burt (1992)

Our employees interact and exchange ideas with
people from different areas of the bank.
Our bank obtains a lot of information from
employees through their social networks

Jansen (2011)

Our bank has established linkages with other firms
Our bank shares a lot of information with other banks
within the banking industry.
Our employees mutually trust each other.

Customer Our customers would indicate that they are generally
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Capital satisfied with our bank. Bontis (1998);

Wu et al (2008)

Our bank tries to offer the best service to customers
in the banking industry
Our bank considers customers’ needs and wants.
We are confident of our future with customers
Our bank obtains frequent feedback from customers
about the quality of services provided

Mercy (2013)

There are established mechanisms through which
customers can channel their complaints
Customer satisfaction surveys are carried out
frequently
Customer claims are processed within a reasonable
period of time

Knowledge

Management

Our employees are able to develop new ideas and
knowledge

Lee and Lee (2007)

Gupta and

Govindarajan (2000)

Our bank's knowledge is mostly contained in
manuals, databases, etc.
Our bank embeds much of the knowledge and
information in structures, systems, and processes
Our bank protects vital knowledge and information to
prevent loss in the event key people leaves the
organization
Our bank provides IT support for information and
knowledge storing
Our bank provides IT support for information and
knowledge sharing
Our bank provides IT support for information and
knowledge application
Our bank always provides the necessary source of
knowledge such as internet, publications, training
manuals, good work practices
Our bank has a knowledge management policy or
strategy

Ottawa (2001)

PDI Our bank is able to replace obsolete service. Camisón and López (
2010)Our bank develops its services speedily.

Our bank innovate many services like packaged
accounts/ services for target market.
Our services are innovatively designed

PCI Our bank is able to manage a portfolio of
technological methods.
Our bank is able to absorb the basic technologies of
business.
Our bank has valuable knowledge for technological
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process- innovation.

Camisón and López (
2010)

Our bank continually develops programs to reduce
service costs
Our bank organizes its service processes efficiently.
Our bank assigns resources to the service processes
efficiently.
Our bank is able to maintain a low level service
process without impairing the service.

OI Our bank implements practices for employee
development.

Camisón and López (
2010)

Our bank uses quality-management systems.
The new welfare system of the bank provides
incentives to our staff.
Staff recruitment system of our bank is effective.
The new performance assessment method adopted by
our bank can enable department heads to know how
far the staffs have achieved the bank’s goals.
Our performance appraisal method can effectively
monitor the actual difference between our
performance and our goals.
Our bank renews the routines, procedures and
processes employed to execute firm activities in
innovative manner.
Our bank renews the organizations' structure to
facilitate teamwork.
Our bank leadership responds to employee
suggestions without defensiveness and negativity
Our bank encourages innovative employees through
rewards, recognition, promotion, etc.
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Final Questionnaire

College of Business & Economics

Master of Business Administration Program

Dear Sir/Madam

My name is Mulugeta Embiale, Final year Masters of Business Administration (MBA) student

at Department of Management, Faculty of Business and Economics –Addis Ababa University. I

am conducting a study “The Effect of Intellectual Capital on Innovation: The Mediating

Role of Knowledge Management Capital in the Ethiopian Commercial Banking Sector”

I understand that your time is valuable, but I would appreciate it if you would spend some

minutes to complete this questionnaire. Your completion of the questionnaire is critical to the

success of the study. Let me emphasize that your participation in this study is voluntary and all

information you provide will be kept strictly confidential. Thank you for your timely completion

and return of the questionnaire.

Kind regards,

Mulugeta Embiale

MBA Student, AAU
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Part I Personal and job information

Please tick where appropriate.

1. Gender:  Male                    Female

2. My bank is:  Public bank                     Private sector bank

3. What is the highest level of education that you have completed?

Bachelor Degree                 Advanced studies after Bachelor Degree
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Part II Acquired Intellectual Capital and Knowledge Management

Please use the following scale to describe the intellectual capital in your bank: 5= Strongly
Agree (SA), 4= Agree (A), 3= Neutral (N), 2= Disagree (D) and 1= Strongly Disagree (SD).

Human Capital SA A N D SD

1 Our bank acquires employees with suitable knowledge and competences

2 Our bank has academically qualified employees

Social Capital SA A N D SD
1 Our colleagues clearly understand the goals / values in our bank.
2 People in our department are enthusiastic about pursuing the collective

goals of the whole bank.
Customer Capital SA A N D SD
1 Our bank tries to offer the best service to customers in the banking

industry
2 Our bank considers customers’ needs and wants.
3 We are confident of our future with customers

Knowledge Management SA A N D SD
1 Our bank provides IT support for information and knowledge application
2 Our bank always provides the necessary source of knowledge such as

internet, publications, training manuals, good work practices
3 Our bank has a knowledge management policy or strategy

Part III Innovations Implemented

Please use the following scale to describe the innovation in your bank: 5= Strongly Agree (SA), 4=

Agree (A), 3= Neutral (N), 2= Disagree (D) and 1= Strongly Disagree (SD).

Product Innovation SA A N D SD

1 Our bank develops its services speedily.

2 Our bank innovate many services like packaged accounts/ services for

target market.

3 Our services are innovatively designed

Process Innovations SA A N D SD

1 Our bank has valuable knowledge for technological process- innovation.

2 Our bank continually develops programs to reduce service costs

3 Our bank organizes its service processes efficiently.
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4 Our bank assigns resources to the service processes efficiently.

Organizational Innovation SA A N D SD

1 The new performance assessment method adopted by our bank can

enable department heads to know how far the staffs have achieved the

bank’s goals.

2 Our performance appraisal method can effectively monitor the actual
difference between our performance and our goals.

3 Our bank renews the routines, procedures and processes employed to
execute firm activities in innovative manner.

4 Our bank renews the organizations' structure to facilitate teamwork.
5 Our bank leadership responds to employee suggestions without

defensiveness and negativity
6 Our bank encourages innovative employees through rewards,

recognition, promotion, etc.
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Appendix B: Exploratory Factor Analysis (usingSPSS)

FACTOR ANALYSIS

/VARIABLES HC1 HC2 HC3 HC4 HC5 HC7 HC8 HC9 SC2 SC3 SC4 SC5 SC6 SC7 SC8 SC10
SC11 CC2 CC3 CC4 CC5 CC6 CC7 CC8 KM1 KM2 KM3 KM4 KM7 KM8 KM9 PDI1 PDI2 PDI3
PDI4 PCI2 PCI3 PCI4 PCI5 PCI6 PCI7 OI1 OI2 OI3 OI4 OI5 OI6 OI7 OI8 OI9 OI10

/PRINT UNIVARIATE INITIAL CORRELATION SIG DET KMO EXTRACTION ROTATION
FSCORE

/FORMAT SORT BLANK (0.50)

/CRITERIA MINEIGEN(1) ITERATE(25)

/ROTATION VARIMAX

/METHOD=CORRELATION.

[DataSet1] E:\m.sav

Descriptive Statistics

N Mean Std.
Devia
tion

Statisti
c

Statistic Statist
ic

Our bank acquires employees with suitable knowledge and competences 229 4.10 .680
Our bank retains the most talented employees who have a suitable
educational level. 229 3.60 .993

Employees can work brightly. 229 3.83 .702
Employees have skills for creation innovations. 229 3.43 .889
Our employees are experts in their particular jobs and functions. 229 3.90 .761
Our bank encourages employees to acquire additional academic
qualifications 229 3.56 1.097

Our employees have the required experience to perform their respective
job. 229 4.00 .691

Our bank has academically qualified employees 229 4.21 .673
Our bank is characterized by personal friendship among the colleagues at
multiple levels. 229 3.66 .977

Employee avoids making demands that can seriously damage the interests
of the other. 229 3.76 .809

Our colleagues clearly understand the goals / values in our bank. 229 3.91 .770
People in our department are enthusiastic about pursuing the collective
goals of the whole bank. 229 3.76 .906

Our employees are skilled at collaborating with each other to diagnose and
solve problems. 229 3.99 .698

Our employees interact and exchange ideas with people from different
areas of the bank. 229 3.75 .841
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Our bank obtains a lot of information from employees through their social
networks 229 3.86 .836

Our bank shares a lot of information with other banks within the banking
industry. 229 3.99 .913

Our employees mutually trust each other. 229 4.00 .832
Our bank tries to offer the best service to customers in the banking
industry 229 4.19 .769

Our bank considers customers’ needs and wants. 229 4.03 .895
We are confident of our future with customers 229 3.99 .824
Our bank obtains frequent feedback from customers about the quality of
services provided 229 3.88 .865

There are established mechanisms through which customers can channel
their complaints 229 3.79 .908

Customer satisfaction surveys are carried out frequently 229 3.30 1.081
Customer claims are processed within a reasonable period of time 229 3.61 .899
Our employees are able to develop new ideas and knowledge 229 3.67 .813
Our bank's knowledge is mostly contained in manuals, databases, etc. 229 3.69 .907
Our bank embeds much of the knowledge and information in structures,
systems, and processes 229 3.82 .762

Our bank protects vital knowledge and information to prevent loss in the
event key people leaves the organization 229 3.38 1.022

Our bank provides IT support for information and knowledge application 229 3.81 .861
Our bank always provides the necessary source of knowledge such as
internet, publications, training manuals, good work practices 229 3.66 .980

Our bank has a knowledge management policy or strategy 229 3.48 1.016
Our bank is able to replace obsolete service. 229 3.83 .920
Our bank develops its services speedily. 229 3.82 .923
Our bank innovate many services like packaged accounts/ services for
target market. 229 3.71 .945

Our services are innovatively designed 229 3.57 .974
Our bank is able to absorb the basic technologies of business. 229 3.86 .736
Our bank has valuable knowledge for technological process- innovation. 229 3.73 .834
Our bank continually develops programs to reduce service costs 229 3.63 .912
Our bank organizes its service processes efficiently. 229 3.69 .819
Our bank assigns resources to the service processes efficiently. 229 3.66 .873
Our bank is able to maintain a low level service process without impairing
the service. 229 3.46 .697

Our bank implements practices for employee development. 229 3.80 .813
Our bank uses quality-management systems. 229 3.42 .995
The new welfare system of the bank provides incentives to our staff. 229 3.56 .864
Staff recruitment system of our bank is effective. 229 3.54 .957
The new performance assessment method adopted by our bank can enable
department heads to know how far the staffs have achieved the bank’s
goals.

229 3.41 1.063

Our performance appraisal method can effectively monitor the actual
difference between our performance and our goals. 229 3.19 1.098
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Our bank renews the routines, procedures and processes employed to
execute firm activities in innovative manner. 229 3.41 .931

Our bank renews the organizations' structure to facilitate teamwork. 229 3.57 .889
Our bank leadership responds to employee suggestions without
defensiveness and negativity 229 3.27 1.007

Our bank encourages innovative employees through rewards, recognition,
promotion, etc. 229 3.37 1.075

Valid N (listwise) 229

Communalities
Initial Extra

ction
Our bank acquires employees with suitable knowledge and competences 1.000 .594
Our bank retains the most talented employees who have a suitable educational
level.

1.000 .624

Employees can work brightly. 1.000 .550
Employees have skills for creation innovations. 1.000 .545
Our employees are experts in their particular jobs and functions. 1.000 .500
Our bank encourages employees to acquire additional academic qualifications 1.000 .515
Our employees have the required experience to perform their respective job. 1.000 .541
Our bank has academically qualified employees 1.000 .603
Our bank is characterized by personal friendship among the colleagues at
multiple levels.

1.000 .650

Employee avoids making demands that can seriously damage the interests of
the other.

1.000 .547

Our colleagues clearly understand the goals / values in our bank. 1.000 .591
People in our department are enthusiastic about pursuing the collective goals of
the whole bank.

1.000 .541

Our employees are skilled at collaborating with each other to diagnose and
solve problems.

1.000 .619

Our employees interact and exchange ideas with people from different areas of
the bank.

1.000 .643

Our bank obtains a lot of information from employees through their social
networks

1.000 .743

Our bank shares a lot of information with other banks within the banking
industry.

1.000 .754

Our employees mutually trust each other. 1.000 .552
Our bank tries to offer the best service to customers in the banking industry 1.000 .713
Our bank considers customers’ needs and wants. 1.000 .755
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We are confident of our future with customers 1.000 .667
Our bank obtains frequent feedback from customers about the quality of
services provided

1.000 .616

There are established mechanisms through which customers can channel their
complaints

1.000 .660

Customer satisfaction surveys are carried out frequently 1.000 .582
Customer claims are processed within a reasonable period of time 1.000 .579
Our employees are able to develop new ideas and knowledge 1.000 .570
Our bank's knowledge is mostly contained in manuals, databases, etc. 1.000 .662
Our bank embeds much of the knowledge and information in structures,
systems, and processes

1.000 .607

Our bank protects vital knowledge and information to prevent loss in the event
key people leaves the organization

1.000 .570

Our bank provides IT support for information and knowledge application 1.000 .658
Our bank always provides the necessary source of knowledge such as internet,
publications, training manuals, good work practices

1.000 .751

Our bank has a knowledge management policy or strategy 1.000 .616
Our bank is able to replace obsolete service. 1.000 .569
Our bank develops its services speedily. 1.000 .641
Our bank innovate many services like packaged accounts/ services for target
market.

1.000 .680

Our services are innovatively designed 1.000 .697
Our bank is able to absorb the basic technologies of business. 1.000 .617
Our bank has valuable knowledge for technological process- innovation. 1.000 .697
Our bank continually develops programs to reduce service costs 1.000 .744
Our bank organizes its service processes efficiently. 1.000 .799
Our bank assigns resources to the service processes efficiently. 1.000 .735
Our bank is able to maintain a low level service process without impairing the
service.

1.000 .512

Our bank implements practices for employee development. 1.000 .583
Our bank uses quality-management systems. 1.000 .655
The new welfare system of the bank provides incentives to our staff. 1.000 .596
Staff recruitment system of our bank is effective. 1.000 .622
The new performance assessment method adopted by our bank can enable
department heads to know how far the staffs have achieved the bank’s goals.

1.000 .745

Our performance appraisal method can effectively monitor the actual difference
between our performance and our goals.

1.000 .699

Our bank renews the routines, procedures and processes employed to execute
firm activities in innovative manner.

1.000 .688
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Our bank renews the organizations' structure to facilitate teamwork. 1.000 .648
Our bank leadership responds to employee suggestions without defensiveness
and negativity

1.000 .626

Our bank encourages innovative employees through rewards, recognition,
promotion, etc.

1.000 .610

Extraction Method: Principal Component Analysis.

Skewness Kurtosis
Statistic Std.

Error
Statistic Std.

Error
Our bank acquires employees with suitable knowledge and
competences -.470 .161 .390 .320

Our bank retains the most talented employees who have a
suitable educational level. -.762 .161 .249 .320

Employees can work brightly. -.287 .161 .074 .320
Employees have skills for creation innovations. -.474 .161 -.020 .320
Our employees are experts in their particular jobs and functions. -.501 .161 .184 .320
Our bank encourages employees to acquire additional academic
qualifications -.503 .161 -.464 .320

Our employees have the required experience to perform their
respective job. -.568 .161 .777 .320

Our bank has academically qualified employees -.531 .161 .303 .320
Our bank is characterized by personal friendship among the
colleagues at multiple levels. -.712 .161 .213 .320

Employee avoids making demands that can seriously damage the
interests of the other. -.346 .161 -.010 .320

Our colleagues clearly understand the goals / values in our bank. -.482 .161 .090 .320
People in our department are enthusiastic about pursuing the
collective goals of the whole bank. -.800 .161 .871 .320

Our employees are skilled at collaborating with each other to
diagnose and solve problems. -.530 .161 .625 .320

Our employees interact and exchange ideas with people from
different areas of the bank. -.741 .161 .738 .320

Our bank obtains a lot of information from employees through
their social networks -.730 .161 .228 .320

Our bank shares a lot of information with other banks within the
banking industry. -.855 .161 .104 .320

Our employees mutually trust each other. -.598 .161 -.096 .320
Our bank tries to offer the best service to customers in the
banking industry -.919 .161 .884 .320

Our bank considers customers’ needs and wants. -.911 .161 .632 .320
We are confident of our future with customers -.497 .161 -.276 .320
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Our bank obtains frequent feedback from customers about the
quality of services provided -.745 .161 .511 .320

There are established mechanisms through which customers can
channel their complaints -.743 .161 .344 .320

Customer satisfaction surveys are carried out frequently -.308 .161 -.602 .320
Customer claims are processed within a reasonable period of time -.539 .161 -.032 .320
Our employees are able to develop new ideas and knowledge -.753 .161 .791 .320
Our bank's knowledge is mostly contained in manuals, databases,
etc. -.832 .161 .590 .320

Our bank embeds much of the knowledge and information in
structures, systems, and processes -.458 .161 .109 .320

Our bank protects vital knowledge and information to prevent
loss in the event key people leaves the organization -.429 .161 -.270 .320

Our bank provides IT support for information and knowledge
application -.752 .161 1.091 .320

Our bank always provides the necessary source of knowledge
such as internet, publications, training manuals, good work
practices

-.664 .161 -.059 .320

Our bank has a knowledge management policy or strategy -.339 .161 -.312 .320
Our bank is able to replace obsolete service. -.839 .161 .587 .320
Our bank develops its services speedily. -.707 .161 .224 .320
Our bank innovate many services like packaged accounts/
services for target market. -.645 .161 .203 .320

Our services are innovatively designed -.422 .161 -.154 .320
Our bank is able to absorb the basic technologies of business. -.639 .161 .968 .320
Our bank has valuable knowledge for technological process-
innovation. -.653 .161 .442 .320

Our bank continually develops programs to reduce service costs -.528 .161 .077 .320
Our bank organizes its service processes efficiently. -.530 .161 .110 .320
Our bank assigns resources to the service processes efficiently. -.664 .161 .465 .320
Our bank is able to maintain a low level service process without
impairing the service. .032 .161 -.210 .320

Our bank implements practices for employee development. -.603 .161 .093 .320
Our bank uses quality-management systems. -.500 .161 -.007 .320
The new welfare system of the bank provides incentives to our
staff. -.506 .161 .074 .320

Staff recruitment system of our bank is effective. -.682 .161 .331 .320
The new performance assessment method adopted by our bank
can enable department heads to know how far the staffs have
achieved the bank’s goals.

-.438 .161 -.297 .320

Our performance appraisal method can effectively monitor the
actual difference between our performance and our goals. -.138 .161 -.836 .320

Our bank renews the routines, procedures and processes
employed to execute firm activities in innovative manner. -.445 .161 -.044 .320



| P a g exiv

Independent Sample t-test

Items t- test Sig. (2-tailed) Items t- test Sig. (2-tailed)

HC1 -.144 .886 KM3 .628 .531
HC2 -.094 .925 KM4 -1.384 .169
HC3 -.403 .688 KM7 .000 1.000
HC4 .866 .388 KM8 .526 .600
HC5 .579 .564 KM9 .103 .918
HC7 1.059 .292 PDI1 -.644 .521
HC8 .531 .597 PDI2 -1.568 .120
HC9 1.722 .088 PDI3 -1.310 .193
SC2 -1.038 .302 PDI4 -1.123 .264
SC3 -.448 .655 PCI2 -.965 .337
SC4 .804 .423 PCI3 -.881 .380
SC5 -.670 .504 PCI4 -1.370 .173
SC6 -.797 .427 PCI5 -1.206 .230
SC7 -1.425 .157 PCI6 .000 1.000
SC8 2.688 .008 PCI7 1.323 .188

SC10 -.220 .826 OI1 -1.053 .294
SC11 -.922 .358 OI2 .000 1.000
CC2 -3.229 .002 OI3 .186 .853
CC3 -1.927 .057 OI4 -.257 .798
CC4 -1.554 .123 OI5 .744 .458
CC5 .611 .543 OI6 .404 .687
CC6 .748 .456 OI7 .113 .910
CC7 .311 .757 OI8 .361 .719
CC8 .216 .830 OI9 -.185 .853
KM1 -1.259 .211 OI10 -.468 .641
KM2 .868 .387

Appendix C: Measurement and Structural Model (using Amos)

Estimates (Group number 1 - Default model)

Scalar Estimates (Group number 1 - Default model)

Our bank renews the organizations' structure to facilitate
teamwork. -.636 .161 .337 .320

Our bank leadership responds to employee suggestions without
defensiveness and negativity -.279 .161 -.261 .320

Our bank encourages innovative employees through rewards,
recognition, promotion, etc. -.378 .161 -.361 .320
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Maximum Likelihood Estimates

Regression Weights: (Group number 1 - Default model)

Estimate S.E. C.R. P Label
KM <--- HC .136 .065 2.063 .004 par_20
KM <--- SC .396 .154 2.758 .006 par_24
KM <--- CC .301 .113 3.030 .002 par_28
OI <--- HC -.081 .178 -.712 .477 par_21
PCI <--- HC -.026 .150 -.233 .816 par_22
PDI <--- HC -.356 .182 -2.759 .006 par_23
OI <--- SC .359 .194 2.046 .041 par_25
PCI <--- SC .200 .156 1.189 .234 par_26
PDI <--- SC .223 .173 1.278 .201 par_27
PDI <--- CC .455 .106 4.551 *** par_29
PCI <--- CC .255 .086 2.903 .004 par_30
OI <--- CC .105 .105 1.177 .239 par_31
OI <--- KM .548 .157 3.595 *** par_32
PCI <--- KM .496 .129 3.305 *** par_33
PDI <--- KM .499 .144 3.211 .001 par_34
SC5 <--- SC .741
SC4 <--- SC .736 .094 8.942 *** par_1
CC4 <--- CC .765
CC3 <--- CC .854 .095 12.770 *** par_2
CC2 <--- CC .796 .083 11.698 *** par_3
KM9 <--- KM .708
KM8 <--- KM .624 .101 8.407 *** par_4
KM7 <--- KM .672 .090 8.898 *** par_5
PDI2 <--- PDI .722
PDI3 <--- PDI .861 .103 11.810 *** par_6
PDI4 <--- PDI .829 .107 11.326 *** par_7
PCI3 <--- PCI .743
PCI4 <--- PCI .726 .099 10.794 *** par_8
PCI5 <--- PCI .883 .092 12.633 *** par_9
PCI6 <--- PCI .797 .097 11.572 *** par_10
OI5 <--- OI .697
OI6 <--- OI .671 .079 12.523 *** par_11
OI7 <--- OI .802 .096 10.481 *** par_12
OI8 <--- OI .759 .091 9.968 *** par_13
HC1 <--- HC .776 .155 7.197 *** par_14
HC9 <--- HC .701
OI9 <--- OI .640 .099 8.764 *** par_15
OI10 <--- OI .632 .105 8.777 *** par_16
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Standardized Total Effects (Group number 1 - Default model)

HC CC SC KM OI PCI PDI
KM .136 .301 .396 .000 .000 .000 .000
OI -.006 .270 .576 .548 .000 .000 .000
PCI .041 .404 .397 .496 .000 .000 .000
PDI -.287 .605 .420 .499 .000 .000 .000
OI10 -.004 .171 .364 .346 .632 .000 .000
OI9 -.004 .173 .369 .351 .640 .000 .000
OI8 -.005 .205 .437 .416 .759 .000 .000
OI7 -.005 .216 .462 .439 .802 .000 .000
OI6 -.004 .181 .387 .368 .671 .000 .000
OI5 -.004 .188 .401 .382 .697 .000 .000
PCI6 .033 .322 .316 .395 .000 .797 .000
PCI5 .036 .357 .350 .438 .000 .883 .000
PCI4 .030 .293 .288 .360 .000 .726 .000
PCI3 .031 .300 .295 .369 .000 .743 .000
PDI4 -.238 .502 .349 .414 .000 .000 .829
PDI3 -.248 .521 .362 .430 .000 .000 .861
PDI2 -.208 .437 .304 .361 .000 .000 .722
KM7 .092 .202 .266 .672 .000 .000 .000
KM8 .085 .187 .247 .624 .000 .000 .000
KM9 .096 .213 .280 .708 .000 .000 .000
CC2 .000 .796 .000 .000 .000 .000 .000
CC3 .000 .854 .000 .000 .000 .000 .000
CC4 .000 .765 .000 .000 .000 .000 .000
SC4 .000 .000 .736 .000 .000 .000 .000
SC5 .000 .000 .741 .000 .000 .000 .000
HC1 .776 .000 .000 .000 .000 .000 .000
HC9 .701 .000 .000 .000 .000 .000 .000

Standardized Direct Effects (Group number 1 - Default model)

HC CC SC KM OI PCI PDI
KM .136 .301 .396 .000 .000 .000 .000
OI -.081 .105 .359 .548 .000 .000 .000
PCI -.026 .255 .200 .496 .000 .000 .000
PDI -.356 .455 .223 .499 .000 .000 .000



| P a g exvii

HC CC SC KM OI PCI PDI
OI10 .000 .000 .000 .000 .632 .000 .000
OI9 .000 .000 .000 .000 .640 .000 .000
OI8 .000 .000 .000 .000 .759 .000 .000
OI7 .000 .000 .000 .000 .802 .000 .000
OI6 .000 .000 .000 .000 .671 .000 .000
OI5 .000 .000 .000 .000 .697 .000 .000
PCI6 .000 .000 .000 .000 .000 .797 .000
PCI5 .000 .000 .000 .000 .000 .883 .000
PCI4 .000 .000 .000 .000 .000 .726 .000
PCI3 .000 .000 .000 .000 .000 .743 .000
PDI4 .000 .000 .000 .000 .000 .000 .829
PDI3 .000 .000 .000 .000 .000 .000 .861
PDI2 .000 .000 .000 .000 .000 .000 .722
KM7 .000 .000 .000 .672 .000 .000 .000
KM8 .000 .000 .000 .624 .000 .000 .000
KM9 .000 .000 .000 .708 .000 .000 .000
CC2 .000 .796 .000 .000 .000 .000 .000
CC3 .000 .854 .000 .000 .000 .000 .000
CC4 .000 .765 .000 .000 .000 .000 .000
SC4 .000 .000 .736 .000 .000 .000 .000
SC5 .000 .000 .741 .000 .000 .000 .000
HC1 .776 .000 .000 .000 .000 .000 .000
HC9 .701 .000 .000 .000 .000 .000 .000

Standardized Indirect Effects (Group number 1 - Default model)

HC CC SC KM OI PCI PDI
KM .000 .000 .000 .000 .000 .000 .000
OI .075 .165 .217 .000 .000 .000 .000
PCI .068 .149 .196 .000 .000 .000 .000
PDI .068 .150 .198 .000 .000 .000 .000
OI10 -.004 .171 .364 .346 .000 .000 .000
OI9 -.004 .173 .369 .351 .000 .000 .000
OI8 -.005 .205 .437 .416 .000 .000 .000
OI7 -.005 .216 .462 .439 .000 .000 .000
OI6 -.004 .181 .387 .368 .000 .000 .000
OI5 -.004 .188 .401 .382 .000 .000 .000
PCI6 .033 .322 .316 .395 .000 .000 .000
PCI5 .036 .357 .350 .438 .000 .000 .000
PCI4 .030 .293 .288 .360 .000 .000 .000
PCI3 .031 .300 .295 .369 .000 .000 .000
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HC CC SC KM OI PCI PDI
PDI4 -.238 .502 .349 .414 .000 .000 .000
PDI3 -.248 .521 .362 .430 .000 .000 .000
PDI2 -.208 .437 .304 .361 .000 .000 .000
KM7 .092 .202 .266 .000 .000 .000 .000
KM8 .085 .187 .247 .000 .000 .000 .000
KM9 .096 .213 .280 .000 .000 .000 .000
CC2 .000 .000 .000 .000 .000 .000 .000
CC3 .000 .000 .000 .000 .000 .000 .000
CC4 .000 .000 .000 .000 .000 .000 .000
SC4 .000 .000 .000 .000 .000 .000 .000
SC5 .000 .000 .000 .000 .000 .000 .000
HC1 .000 .000 .000 .000 .000 .000 .000
HC9 .000 .000 .000 .000 .000 .000 .000


