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ABSTRACT

Implementing innovations is a challenging, high-risk task for many organizations.
Previous research on technological implementation primarily relied on qualitative
case studies A notable exception is Klein, Conn and Sorra (2001) who consolidated
emerging trends in the growing body of case studies and developed a model of
implementation effectiveness which they empirically tested using a qualitative, multi
organizational sample. However, sample and analytical limitations in their empirical
research suggest further testing of their model is needed. On a theoretical level, the
model is amenable to reasonable enhancement and extension using additional
theoretically relevant constructs, namely human resources availability and
organizational attitude toward future innovation adoption. This thesis (1) examines
whether Klein et al.’s (2001) original model of implementation effectiveness can be
applied to Australian and Thai samples; (2) develops an enhanced model of
implementation effectiveness; and (3) tests the enhanced model using Australian and

Thai samples.

The research examines the implementation of various innovations in manufacturing
and non-manufacturing contexts. This research uses current best practice in structural
equation modelling techniques to generate and test measurement and structural
models from questionnaire response data supplied by innovation managers in 135
Australian and 122 Thai companies. The measurement models in both samples
demonstrated good validity and reliability. Klien et al.’s (2001) original model is
supported with modifications, which mainly suggest contextual effects. The enhanced

model significantly improved on the original model in both samples, but, as with the
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original model, each sample supported modifications that point to contextual effects

that limit the generalizability of the model.

This research contributes a more comprehensive model of implementation
effectiveness than was previously available and provides evidence of the limitations

of the original and the enhanced models when applied to different contexts.

Keywords: Organizational innovation, Innovation and implementation management,

Innovation implementation, Structural Equation Modelling, Innovation effectiveness
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CHAPTER 1 INTRODUCTION

“Doing the things we do now and doing them better, cheaper
and faster will take us so far. But it will not take us far enough.
We're going to have to do new things in new ways.”

Peter Bonfield, C.E.O. of British Telecom (13/01/1999)

“Innovate or die” is one of the mantras of today’s economy (Getz & Robinson,
2003). Therefore, it is not surprising that being innovative is generally considered to
be one of the key drivers of organizational success (Schillewaert, Ahearne, Frambach,
& Moenaert, 2005). Many organizations experience problems in the gap between
making a decision to introduce a new idea or technology and putting the decision into
practice. Before the potential benefits of implementing the new idea, practice or
technology can be realized, management faces the challenge of ensuring
organizational members accept the innovation. This thesis looks at factors affecting
successful innovation implementation; specifically top management support, financial
resources availability, human resources availability, policies and practices and
positive innovation outcomes. This chapter outlines the research background,
identifies the research question, discusses the significance and aim for this thesis, and

concludes with a brief description of the purpose of the remaining chapters.

1.1 Research background

Research on innovation within organizations has focused predominantly on the
adoption phase of innovation(Holahan, Aronson, Jurkat, & Schoorman, 2004), the
decision by an organization to make use of an innovation (Rogers, 1995). However,
the adoption decision is only the beginning of the innovation process. The process

-7-
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can only be considered a success when the innovation is accepted and implemented
by organization members and the organization perceives benefits or some
improvement as a result (Bhattacherjee, 1998; Klein, Conn, & Sorra, 2001).
Researchers have repeatedly commented that no real evidence has emerged that
allows us to understand which factors help to successfully implement an innovation
(Klein et al., 2001). Holahan, Aroson, Jurkat and Schoorman (2004) commented in
their article that the implementation stage is important and that there have been few
attempts to study it. In response, research attention needs to shift away from the
question “When do organizations adopt innovations?” and towards questions such as

“What factors increase the effectiveness of innovation implementation?”

1.2 Problem statement and research question

One consequence of a limited understanding about how to manage innovation
implementation is that many companies abandon some adopted innovations during the
implementation stage. About 15% of the adoptions of the technological innovations
are cancelled before completion, with devastating consequences for some companies
(lacovoc & Dexter, 2005). These include loss of sunk and opportunity costs, loss of
potential benefits of successful innovation, disruption of operational systems,
unwelcome publicity and associated negative impacts on company image and
reputation, and loss of managers’ creditability. Additional negative consequences
include reluctance to adopt further innovation projects. These risks will only be
reduced by increased understanding of how to effectively manage innovation
implementation.

While the number of published innovation implementation research reports is
growing, they are dispersed across multiple disciplines and one consequence of this

scattering is a lack of coherence in the research effort. Additionally, as will be
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discussed in detail in Chapter 2, in common with many emerging research fields, the
research is dominated by single-case studies. While individual case studies is an
appropriate research technique where case specific outcomes are sought, large
numbers of studies are required before the validity of the individual conclusions can
be assessed. Consequently, available research provides no satisfactory response to this
thesis’s key research question “What specific factors affect the successful
implementation in most firms?” The present study partly responds to the limitations
of existing research into innovation implementation by collection of data from a range
of industries as well as various types of innovations. Furthermore, this thesis collects
data from two nations, Australia and Thailand, for a comparative study (sample

details will be discussed in chapter 3).

1.3 Justification of populations

To increase the generalizability of the findings, | chose two dissimilar contexts
for this study. This thesis is designed to compare the proposed models in two
different countries. These two countries should be different in culture and economy
development. Due to the existing collaboration between the industry partners and
universities, | have chosen Australian and Thailand.

Hofstede’s framework (1980) has gained substantial attention from business
scholars in recent years, and consists of five dimensions (Hofstede, 1999): power
distance index; uncertainty avoidance index; individualism index; masculinity index;
and long-term orientation. Hofstede undertook research in 72 countries and
demonstrated cultural differences on the basis of these five dimensions. The cultural
scores for Australia and Thailand are relatively different, supporting the suggestion
that Australia is culturally different from Thailand. For instance, Australia has the

second highest score of individualism, but the power distance was relative lower than
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Thailand. This means Australia perceives a greater equality between government,
organizations and within families.

According the World Bank country classification 2007 report (Table 1-1),
Australia is classified as a developed country, which means Australia has a high
income per capita and a high Human Development Index (e.g. life expectancy,
literacy, and gross domestic product per capita). The country was ranked third in the
United Nations' 2007 Human Development Index and sixth in The Economist’s 2005
worldwide quality-of-life index. The service sector of the economy, including
tourism, education and financial services, constitutes 69% of GDP (DFAT, 2003).
Substantial exports are agriculture and natural resources.

On the other hand, Thailand is classified as a developing country, which has a
relatively low standard of living, an undeveloped industrial base, and a moderate to
low Human Development Index score and per capita income, but is in a phase of rapid
economic development. Major exports include rice, textiles and footwear, fishery
products, rubber, jewelry, automobiles, computers and electrical appliances. Thailand
is the world’s number one exporter of rice, exporting 6.5 million tons of milled rice
annually.

Australia and Thailand are clearly different in term of economical development,
thus it is useful to employ both sample to test the generalizability and develop a
robust model of innovation implementation effectiveness.

The recent Free Trade Agreement (FTA) between Australia and Thailand,
Australian businesses are therefore urged to closely consider new opportunities
created by this FTA. Opportunities are also opening in Thailand for Australian service
providers, investors, and manufacturers and processors. Understanding how Thai

organizations manage their businesses, particularly in terms of implementing new

-10 -
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ideas and adopting new technologies or practices would assist Australian
organizations to enter into business with Thai organizations more confidently.
Similarly, Thailand could possibly learn good practices of innovation implementation

and benchmark the implementation process with Australian firms.

Table 1-1: A comparison between Australian and Thailand

Index Australia Thailand
GDP (current US$) (billions) 780.5 206.3
GNI per capita, Atlas method (current US$) 35,860 3,050
Life expectancy at birth, total (years) 81 70
Population, total (millions) 20.7 63.4
Population growth (annual %) 1.5 0.7
School enrollment, primary (% net) 96.5 94.2
Surface area (sq. km) (thousands) 7,741.20 513.1

1.4 Significance and aims of the study

Innovation can have many positive outcomes for a company (Gray, 2002). In
general it is believed that innovation in itself will be beneficial and useful. For
instance, Komulainen, Mainela, Tahtinen and Ulkuiemi (2007) studied the
implementation of the mobile advertising service within the retail industry. They
found the retailers perceived that mobile advertising technology is beneficial to their
business, such as commercial effectiveness. Even though the retailers realized the
benefits of the mobile advertising technology, some of them failed to implement it
successfully due to lack of technical knowledge, experiences, and financial resources.
Lin and Chen (2007) conducted the telephone interviews of 877 small to medium
sized companies. Their study confirmed the hypothesis that successful
implementation of innovation leads to organizational improvement such as sales,
return on equity, assets, investments (ROE, ROA, ROI), and profit.

Based on research such as Gray(2002), Komulainen et.al (2007), Lin and Chen

-11 -
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(2007), this thesis is founded on the assumption that innovation in general will be
beneficial and useful. Although this assumption may not always hold true in each and
every case, evidence by Gray(2002), Komulainen et.al (2007), Lin and Chen (2007)
suggests that, in general, it holds. On the basis of this commonly-held assumption,
therefore, my focus is on the way in which the implementation of that innovation
affects the actual gain of organizational benefits.

A basic question that needs to be answered is how innovations can be
successfully implemented. One of the underlying issues is to determine how the
implemented innovation will benefit the organizations as a whole. Historically,
research has considered innovation implementation a success when organizations
complete the implementation process. This presumes that innovation (e.g. a new
technology or system) is useful and will inevitably be of benefit to any organizations
that implements it. However, organizations that implement the same innovation may
perceive or gain different benefits. After the completion of an implementation
process, an organization might not perceive any organizational improvement from an
innovation for various reasons. Therefore, the current thesis not only studies
implementation success, it also examines post implementation outcomes to access the
perceived benefits gained from innovation implementation.

Generally, published research has developed specific conclusions or models
explaining a particular innovation within a single-organizational type. For instance,
collective learning (such as learning about others’ role, improvising, and adjustability)
was a critical predictor of the introduction of minimally invasive cardiac surgery in
academic and community hospitals (Edmondson, Bohmer, & Pisano, 2001). In a
different innovation, just-in-time production, managerial commitment was found to be

a key predictor of successful implementation within a manufacturing company
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(Chong, White, & Prybutok, 2001). Without comparative research in various types of
organizations and innovations, we can only speculate the generalizability of basics.
Without a comprehensive model, it is difficult for managers to design their
implementation plan. A model that can be applied to most innovations and contexts is
needed to frame new innovation initiatives. The current thesis is designed to examine
existing theory and integrate key concepts in order to advance understanding of
innovation implementation effectiveness.

In sum, the three specific aims for this thesis are:

Aim 1: Review the theoretical model of Implementation Effectiveness (Klein,
Conn and Sorra, 2001) and re-examine the model.

Aim 2: Develop or enhance an existing theoretical model of implementation
effectiveness.

Aim 3: Test the generalizability of the proposed model across Australia and

Thailand.
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1.5 Organization of this thesis

Following this introduction, chapter 2 outlines the theoretical framework and
proposed models for this thesis. Chapter 3 describes the research methodology in
detail: the data collection method and procedures employed to investigate the
innovation implementation process within samples. Chapter 4 justifies the choice of
statistical methods and provides results of the analyses. Discussion and implications

are found in chapter 5.
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CHAPTER 2 : LITERATURE REVIEW AND
HYPOTHESES

This chapter begins by conceptualizing and classifying innovation and then
reviews innovation process and organizational change. Further this chapter reviews
some prominent stage models of organizational innovation process. Additionally, it
discusses current research on innovation adoption and implementation and identifies
the need for large sample implementation research. Next, Klein et al.’s (2001) model
of implementation effectiveness, which is suited to large sample research, is presented
and evaluated and potential enhancements to Klein et al.’s model are proposed. The
theoretical analyses and extension of Klein et al.’s model includes development of
hypotheses, which are tested in two studies of this thesis. The first study examines the
original model of implementation effectiveness. The second study tests an enhanced
model. Because cost and logistic imperatives necessitated collection of the data for
both studies in one survey, the hypotheses development for the first two studies are

presented before the discussion of the survey development in Chapter 3.

2.1 Conceptualizing Innovation

Zaltman, Duncan, and Holbex’s (1973) frequently cited definition of innovation
gives some insight into the possible meaning of the ‘something” and ‘new’ in
innovation: “An innovation is an idea, practice, or material artifact perceived to be
new by the relevant adoption unit”. In their view, an innovation can be an intangible
idea, an activity or a material object and its ‘newness’ is subjectively perceived by the
persons in the organizational unit exposed to the innovation. Table 2-1 provides a

number of similar popular definitions of innovation.
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Table 2-1: A summary of definitions of innovation

Innovation definitions Authors (year)
Innovation is when an organization learns to do Shepard (1967)
something it did not know how to do before
An innovation is an idea, practice, or material Zaltman, Duncan and Holbeck (1973)

artifact perceived to be new by the relevant

adoption unit

An internally generated or purchased device, Damanpour (1991a)
system, policy, program, process, product, or

service that is new to the adopting organization

Any policy, structure, method or process, product Nohria and Gulati (1996)
or market opportunity that the manager of the

innovating unit perceived to be new

A technology or practice that an organization is Klein, Conn and Sorra (2001)
using for the first time, regardless of whether other

organizations have previously used the technology

or practice

All the definitions in Table 2.1 treat innovation broadly. The main differences
between the definitions are the use of the word innovation either as an event or as an
engagement in an activity and the varied levels of organization to which the newness
of the innovation applies. Zaltman, Duncan and Holbeck’s (1973) focus on the
organizational sub-unit, others define innovation at the organizational level or are
silent as to whom the newness of the innovation applies. This thesis integrated above
definitions and defined innovation as a broad conceptualization ranging from new
ideas, systems, technologies, products, processes, services, or policies that is new to

the innovating organization.

2.2 Classifying Innovation

Damanpour’s (1991a) innovation classification has gained considerable
attention among scholars and practitioners. Damanpour (1991) classified two
dimensions of innovations, i.e. administrative versus technical; and product versus

process. Administrative innovations include organizational structure and
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administrative processes, while technical innovations include products, services and
production processes or technology. In contrast, product innovations are new products
or services introduced to meet a customer or market need, and process innovations are
new elements, materials, task specifications, work and information flow mechanisms,
or equipment used to produce a product or render a service.

Innovation may be classified according to the degree of newness. For example,
Zhuang, Williamson and Carter (1999) classified innovation as: 1) an invention (i.e.
the creation of something new to the world); 2) an improvement on an existing
product or process; or 3) the diffusion or adoption of a change developed elsewhere.
Innovation by invention undoubtedly plays a significant role in gaining competitive
advantage through differentiation (Porter, 1980). However, most innovation falls into
the second and third categories. The third category, though often excluded by narrow
treatments of innovation, accounts for a large proportion of innovative activities in
many business organizations (Zhuang et al., 1999) and is consistent with treatments of
innovation as something new to an organizational sub-unit.

This thesis focuses on innovation as an improvement on an existing product or

process or the diffusion of something pre-existing elsewhere.

2.3 Innovation adoption as an organizational change

Innovation is a widely discussed topic, especially in business, information
technology, engineering and policy development contexts. Obviously, an innovation
adoption involves a change in an organization, but not every change is an innovation,
even if the organization has not done it before. For example, replacing human
operators with an automated machine is considered as an innovative change, but an
employee lay-off (although it has not been done before by that particular

organization) is not considered to be an innovative change. Clearly, innovation
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process implies a lack of precedent, but also implies additional change characteristics
which need to be identified.

Organizational change can be seen as arising from two fundamental processes.
One is formal, proactive, planned; the other is informal, ad hoc, emergent (Weldon,
2000). An example of formal planned change is the introduction of e-learning in
universities responding to opportunities and expectations generated by knowledge
based, globalised learning environments (Hutchinson, 2007). In contrast, Tieto-X,
Finland’s leading contract work solutions company, experienced emergent change
arising from unplanned increasing turnover in its top management team, and
consequential acquisition of new competencies (Wikstrom, 2004). Furthermore,
organizational change can be episodic or continuous (Weick & Quinn, 1999).
Episodic change is infrequent, discontinuous and intentional, sometimes termed
radical change, and involves replacement of one organizational strategy or technology
with another. For example, in the 1980s BMW automobiles focused on engineering
and quality of vehicles. However, by the mid 2000s, quality was less of a concern in
the automobile industry because most models were well built and reliable. Therefore,
BMW shifted its strategic orientation towards design and brand appeal (Dawson &
Kerwin, 2004). On the other hand, continuous change is an ongoing, evolving and
cumulative process, sometimes termed incremental change. Continuous change often
involves incremental upgrading of operational procedures or systems in response to
ongoing changes in the organization’s external environment. In this thesis, the term
innovation adoption is seen as a planned, episodic change that involves doing

something new.
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2.4 Stage models of organizational innovation adoption

Innovation adoption can also be viewed as a process consisting of several stages.
Describing diffusion of innovation theory, Rogers (1983) proposed a five-stage model
of innovation adoption and implementation: Knowledge (a person becomes aware of
an innovation and has some idea of how it functions); Persuasion (the person forms a
favorable or unfavorable attitude toward the innovation); Decision (the person
engages in activities that lead to a choice to adopt or reject the innovation);
Implementation (the person puts an innovation into use); and Confirmation (the
person evaluates the results of an innovation decision).

Three main models of innovation stage been proposed. Their specific stages can
be grouped into four main stages: pre-adoption, adoption, implementation and post-
implementation (see Table 2-2). The pre-adoption stage involves factors that help
organizations identify and consider adopting an innovation. The adoption stage is the
process where the senior managers decide to adopt an innovation. The
implementation stage is when the innovation is introduced into an organization and
includes activities such as training and support programs for organizational members
expected to use the innovation. The post-implementation is a stage where
organizations realize the benefits (or other consequences) arising from implementing

the innovation.
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Table 2-2: Stage models of organizational innovation

Models Stages
Four Stage Pre-adoption Adoption Implementation Post Implementation
Model
Rogers (1983)  Knowledge Decision Implementation  Confirmation
Persuasion
Cooper and Initiation Adoption Adaption Infusion
Zmud (1990) Acceptance
Routinization
Klein and Sorra  Awareness Adoption Implementation  Evaluation
(1996) Selection Routinization

The main focus of innovation research has been the pre-adoption and adoption
stages. Empirical studies have identified a number of key factors that influence
adoption decisions, including innovation characteristics (Ndubisi & Chukwunonso,
2005), organizational size (Damanpour, 1992), organization structural complexity
(Damanpour, 1996), innovation champions (Beath, 1991), and competitive pressure
(Premkumar & Ramamurthy, 1995). The decision to adopt an innovation is usually
seen as strategic and has received considerable researcher attention.

For example, Ndubisi and Chukwunonso (2005) studied organizational
landscaping adoption among 94 Malaysian organization and 64 Nigerian
organizations. They found that relative advantage (the degree to which an innovation
can bring benefits to an organization) and compatibility (the degree to which an
innovation is consistent with existing business processes, practices and value systems)
were positively related to organizational adoption across the two samples.
Complexity (the degree to which an innovation is difficult to use) was found to be
negatively related to organizational adoption.

Damanpour (1992) reported meta-analysis results from 72 studies. He found a
positive relationship between organization size and organization adoption.

Furthermore, he found that organization size positively influenced organization
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structural complexity. Subsequently, Damanpour (1996) examined 26 empirical
studies and found that organization structural complexity positively related to
organizational adoption: more complex organizations adopted more innovation
because they have a sufficient variety of specialists and more differentiated units.

During pre-adoption and adoption stages, existing ‘champions’ for specific
innovations can influence the organizational adoption decision. Beath (1991)
interviewed 15 nominated information technology champions at 10 organizations and
found that champions performed a critical role in the introduction of innovations in
organizations. Furthermore, Premkumar and Ramamurthy’s (1995) study of
electronic data interchange (EDI) adoption indicated that in addition to champions,
competitive pressure influenced organizational adoption: companies subjected to
higher competitive pressure for EDI were more likely to be reactive in their decision
to adopt EDI.

Studies of organizational innovation adoption have produced a substantial body
of literature and generated valuable insights and theory. However they essentially are
limited to a dichotomous option (“to adopt” or “not to adopt™) and shed little light on
innovation implementation, the research area of this thesis. What happens during the
implementation stage determines the success or otherwise of a sound innovation
adoption. While strategizing activities such as decisions to adopt an innovation may
appeal to managerial egos, “implementation is not romantic; it is nuts and bolts,
details, and mundane problems”(Sproull & Hofmeister, 1986). Implementation is a
process that takes time, effort and planning that may be overlooked or misunderstood

by senior managers.
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2.5 Innovation implementation : The focus

Researchers have made only moderate progress toward a comprehensive
understanding how to implement innovation successfully and many adopted
innovations fail during implementation stage (Gallivan, 2001). Peslak, Subramanian
and Clayton (2007) reviewed information system implementation literature and found
that 30% of information technology projects failed to implement successfully. For
example, Ebank, one of Europe's largest investors in IT with branches in 70 countries
worldwide, launched an intranet project to integrate all the services in the bank in
1996 but the innovation was abandoned during the implementation stage. Harry
(2003) found that the intranet implementation project failed to convince target users
of the benefits and importance of the project’s success and failed to change users’
attitude and behavior, resulting in avoidance of the intranet system. Similarly, senior
managers of International Resources (IR), a large European company, adopted but
failed to successfully implement a knowledge management (KM) initiative designed
to achieve cost effectiveness and better risk management practices. Storey and
Barnett’s (2000) analysis based on interviews with the senior managers of IR
concluded that a major reason for the failure of KM initiative implementation was a
lack of commitment from top management team members.

Implementation failure can be costly to organizations and it may harm a
company’s reputation. Thus, it is useful for top management to understand the factors
which can enhance the successful implementation. A number of Information System
(IS) studies have examined various technological implementations in organizations
(e.g. Davis, 1989; Izak & Henri, 2007; Latting et al., 2004; Legris, Ingham, &
Collerette, 2003; Susan & John, 2007; Szajna, 1996; Venkatesh & Davis, 1996).

These studies explained the IS implementation success using the Technology
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Acceptance Model (TAM) perspective (Davis, 1986), which focused on the IS
innovation characteristics such as compatibility and complexity influencing users
‘attitude. However, more factors, rather than the innovation characteristics itself, can
influence the implementation success. This thesis thus attempts to review the key
success factors that influence the implementation process and its outcome. Table 2-3
lists the most influential and recent studies that focuses in common factors affecting
innovation implementation in organizations. Most research in the area has focused on
technical innovation but that at least one work has looked at non-technical (Kennedy,

Kelleher and Quigley (2006)

Table 2-3: A summary of major contextual characteristics that influence

innovation implementation outcome

Authors Implementation Studied innovation Study aims
success factors [methodology]

Jensen and User support Electronic patient To identify the aspects relating
Aanestad record (EPR) to implementation process of
(2007) [A case study fromtwo  EPR among healthcare

surgical wards in professionals

Danish hospitals]
Letaifa and Organizational culture Electronic customer To examine the current
Perrien (2007) relationship weaknesses or deficits in the

management (e-CRM)  implementation of e-CRM
[In-depth interview

with financial advisors

from a Canadian Bank]

Kennedy, Top management Customer relationship ~ To examine the criteria

Kelleher and commitment and management (CRM) underpinning the successful

Quigley (2006) leadership initiative implementation of CRM
[In-depth interview initiative

with senior managers
from an engineering
consultancy]

Jones and Top management Computer-supported To identify and understand
Kochtanek commitment and collaborative work success factors that influence
(2004) leadership (CSCW) system the continued and effective

[A case study from a use of a CSCW system
small service company]
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Authors Implementation Studied innovation Study aims
success factors [methodology]
Mehrtens,Cragg Organizational Internet To explain why organizations
and Mills readiness [Multiple case studies  use the internet
(2001) in IT industry]
Suchan (2001)  Reward system Videoteleducation Why senior administrators and
(VTE) system faculty groups at Far West, a

[Individual and group  pseudonym for a graduate
interviews with senior  professional school,

administrators and interpreted and used VTE in
faculty groups at a fundamentally different ways.
graduate professional
school]
Orlikowski Managerial attitude Computer-aided To examine the critical
(1993) software engineering elements that shape the
(CASE) organizational changes
[A case study of a associated with the adoption

multinational software  and use of CASE tools
consulting firm]

According to Table 2-3, top management commitment and leadership are
important to the successful implementation. For instance, Kennedy, Kelleher and
Quigley (2006) interviewed senior managers at ESB International, one of the world's
leading multi-disciplinary engineering firms based in Ireland, which had successfully
introduced a customer relationship management (CRM) initiative. They concluded
that the managerial commitment influenced a successful implementation of CRM.
Likewise, Jones and Kochtanek’s (2004) study found that the chief executive officer
influenced employees to use Computer-supported collaborative work (CSCW)
system. Analysis of interviews with eight managers, four quality-
assurance/compliance, and eight data entry staff found a typical response of the
question who influenced interviewee to use CSCW was *...absolutely our CEO, he
initiated that CSCW is what we would use” (Jones & Kochtanek, 2004).

The frequently cited work by Orlikowski (1993) indicated the positive

relationship between managerial attitude toward Computer-aided software
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engineering (CASE) tools and their usage. Interviews with 119 managers of a large
consulting firm and 40 managers from a petro-chemical firm showed that managers

believed that the CASE tools had led to greater productivity and created competitive
advantage. The two companies reported success in adopting and using CASE tools.

Organizational culture and supportive system were also identified as key success
factors for implementation. Letaifa and Perrien’s (2007) study of an electronic
customer relationship management (e-CRM) in a leading Canadian bank showed that
the pro-innovation and customer-driven culture of this bank pushed it toward usage
of e-CRM technology. This study was conducted through ten interviews with
financial advisors from different branches.

Introducing a new technology or system always requires some supportive
mechanism for organizational members to use it. Jensen and Aanestad (2007) found
that providing a super-user [an advanced knowledge user who helped other users to
use Electronic Patient Record (EPR)] facilitated doctors and nurses to use EPR. The
primary data source for this study came from 24 semi-structured interviews and a
focus group from a cardio-thoracic surgery ward and an orthopedic surgery ward at
two different Danish hospitals. Likewise, Suchan’s (2001) study of the
videoteleducation (VTE) system in a graduate professional school reported that senior
administrators and faculties realized public recognition as a form of reward for using
the VTE system.

Mehrtens, Cragg and Mills (2001) suggested that organizational readiness
played a major role among organizational members using an innovation. They
conducted seven case studies and found that a level of internet knowledge and

adequate computer system influenced the internet usage within organization.
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2.5.1 Strengths and limitations of past empirical research

Past research seeking to identify the factors that affected successful
implementation is typified by qualitative case studies. Case studies are useful for
gaining insight into the complexities and dynamics of action in particular contexts.
However, their design places limits on their contribution to generalizable knowledge.
Because of the nature of the case study, the analysis uses a relative small and selective
sample from a selected institution, which limits population validity. Letaifa and
Perrien (2007) stated clearly in their study that “these results are not transferable to
other banking institutions”. Furthermore, it is relatively difficult to assess the
reliability of a case study because data interpretation relies on the observer’s
justification. Jones and Kochtanek (2004) suggested in their study that “it would be
helpful to establish quantitative measures to validate and confirm our results” .

Each of previous case studies illustrated parts of the implementation story.
Taken collectively they suggest the potential for integrative models that include and
clarify the roles of major determinants of innovation implementation. Klein et al.
(2001) adopted this approach and developed an integrative model of implementation
effectiveness which they empirically tested using a sample from multiple
organizations. Since Klein et al.’s (2001) approach is central to the current research;
the following section describes details of the implementation effectiveness model and

the theoretical relationships among its variables.

2.6 The implementation effectiveness model

Klein et al.’s (2001) implementation effectiveness model (see Figure 2.1) is
based on the premise that organizational differences in innovation effectiveness

(perceived benefits from innovation) is related to implementation effectiveness; and
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that implementation effectiveness is significantly related to organizational support,
financial resource availability, policies and practices, and climate. The model

represents a significant advance over the case study approach of earlier innovation
research and consolidates the underlying theoretical implications of the substantial

body of earlier case studies (Weiner, Helfrich, Savitz, & Swiger, 2007Db).

Financial Resources

Availability
XA I
Implementation Implementation Implementation Innovation

Policies & Practices ——m Climate —»  cffectimess —®  Effectiveness
(]IPP)‘ (IC)‘ (II\»IEE.‘ (INE)

Top Management ﬂ
Support

(TMS)

Figure 2-1: The original model of implementation effectiveness (Klein et al., 2001)

2.6.1 Klein et al.’s theoretical model development

Klein et al. (2001) built the integrative model of implementation effectiveness
based on previous case studies. The model distinguishes between implementation
effectiveness and innovation effectiveness. The construct of implementation
effectiveness helps to focus researchers’ attention on collective behavioral
phenomenon of how an innovation has been implemented or used within organization.
In contrast, the construct of innovation effectiveness directs researchers’ attention to
the benefits that may accrue to an organization because of successful implementation.
Klein et al. (2001) argued that the distinction between implementation effectiveness
and innovation effectiveness is critical for implementation research and theory. It
cannot be assumed that an organization that successfully implemented an innovation
will always gain the intended benefits from the implemented innovation.

Klein et al. (2001) developed their implementation climate construct based on
previous conceptual and empirical analyses of climate (Hofmann & Stetzer, 1996;
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Kozlowski & Hults, 1987; Schneider, 1975; Schneider, White, & Paul, 1998). The
previous findings identified that an organizational climate for a specific outcome
influenced organizational members’ behavior regarding related outcomes. For
example, safety climate is related to actual accidents within a chemical processing
plant (Hofmann & Stetzer, 1996), climate for technical updating is related to
engineers’ performance (Kozlowski & Hults, 1987) and service climate is related to
quality service behavior among employees among 134 branches of a bank (Schneider
et al., 1998). Building on these empirical studies, Klein et al. (2001) described
implementation climate as organizational members’ shared perceptions of the
importance of innovation implementation within the organization and included a
positive relationship between the implementation climate and implementation
effectiveness in their model.

Schneider (1975) wrote a theoretical article on organizational climate and
conceptualized climate perceptions as “...psychological meaningful molar
[environmental] descriptions that people can agree characterize system practices and
procedures. By its practices and procedures a system may create many climates...” .
Using this conceptualization of climate, Klein et al. (2001) suggested implementation
policies and practices influenced implementation climate. Previous case studies of
innovation implementation identified various policies and practices, such as training,
reward, and user support as important influences on innovation (Chua & Lam, 2005;
Klein & Ralls, 1995; Roberts, 1988). Klein et al. (2001) argued that “because each
study of technology implementation describes a different subset of one or more of
these implementation policies and practices, implementation literature as a whole
paints a rich and varied, but somewhat jumbled, picture of determinants of innovation

implementation” . Therefore, Klein et al. (2001) proposed implementation policies
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and practices as a collective construct, rather than testing them individually. For
example, an organization may have an absence or a low level of training, but provides
technical support, personal assistance, and incentives to use an innovation. Thus,
Klein et al. (2001) believed that the influence of implementation policies and practices
is cumulative and compensatory.

Synthesizing from theoretical literature of organizational change, Klein et al.
(2001) also included top management support and financial resources availability as
antecedents of implementation policies and practices. Klein et al. (2001) noted that
implementation policies and practices are expenses for an organization. Thus, in
absence of slack financial resources, an organization may have difficulty supporting
implementation policies and practices. Furthermore, implementation policies and
practices require approval from top management. Kilman and Covin (1988) stated
that “with top management behind the change effort, the necessary resources and
commitment to conduct transformation will be available” (cited in Klein et al., 2001).
Therefore, Klein et al. (2001) posited that top management support and financial

resources availability were antecedents of implementation policies and practices.

2.6.2 Klein et al.’s study results

Klein et al. (2001) examined their proposed model using a quantitative
approach. Their organizational sample consisted of 39 plants from 33 manufacturing
companies across the United States. The average number of employees per plant was
280 employees. These plants had implemented the manufacturing resource planning
system (MRP II) within the previous 24 months. MRP Il is a method for the effective
planning of all resources of a manufacturing company (Sillince & Sykes, 1993). Two
waves of paper-based surveys were distributed to plant managers and MRP 1l team
members and users. The first wave collected information of all studied constructs,
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including financial resources availability, top management support, implementation
policies and practices, implementation climate, implementation and innovation
effectiveness (a total of 1219 respondents from 39 plants). Two years later, the
second wave gathered data about the implementation effectiveness and innovation
effectiveness constructs only (a total of 61 respondents from 28 plants).

As hypothesized, at the bivariate level both top management support (r = .31, p
< .05) and financial resources availability (r = .42, p < .05) were significantly and
positively related to implementation policies and practices. Furthermore,
implementation policies and practices was significantly and positively related to
implementation climate (r = .40, p <.01), which in turn was significantly related to
implementation effectiveness (r = .64, p <.01). Moreover, implementation
effectiveness (time one) was significantly and positively related to innovation
effectiveness (time one) (r = .37, p <.05). Likewise, implementation effectiveness
(time two) was significantly and positively related to innovation effectiveness (time
two) (r = .38, p <.05). Klein et al. (2001) also used regression analysis to explore
hypothesized relationships among variables.

The regression results from Klein et al.’s study (2001) indicated insignificant
relationships between (a) financial resources availability and implementation policies
and practices; (b) implementation policies and practices and implementation climate,
and (c) implementation effectiveness and innovation effectiveness. Although, the
bivariate correlation showed significant relationships between (1) top management
support to implementation policies and practices and (2) implementation policies and
practices to implementation climate, the regression paths between those two pairs
were not significant, presumably due to the inclusion of the control variables.

Further, they found an additional non-hypothesized relationship between top
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management support and implementation climate as well as between implementation
policies and practices to implementation effectiveness.

Based on these regression results, Klein et al. (2001) modified their original
model, as shown in Figure 2-2. After the modification based on regression results,
they used structural equation modeling (SEM) techniques to test the overall original
model and revised model. They reported the fit of revised model was significantly
better than the original model.

_ ; [remesmesmecmesmesmesmesmarmenman -
Financial Resources . i

Availability i :
(FRM X ¥
Implementation Implementation Implementation Innovation
Policies & Practices - - - - Climate —»  cffectimess - - - -»  Effectivencss

([PP‘ (1C) ‘ (II\»IE_Q‘ (mg.‘)‘
4 4

Top Management

................ Insignificant path
Introduced path

Figure 2-2: Final model derived from Klein et al.’s study (2001)

2.7 Evaluating the implementation effectiveness model

The findings from Klein et al.’s study (2001) highlighted key factors that
influenced innovation implementation and contributed important information on a
topic long neglected in the innovation implementation literature. However, some
findings were inconsistent with previous theory.

Firstly, the insignificant path between top management support and
implementation policies and practices contradicted their theory and prior empirical
research, which suggested that level of management support has a positive affect on

implementation policies and practices. Likewise, Klein et al.’s (2001) findings
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indicated an insignificant relationship between implementation policies and practices
and implementation climate. Theoretically, policies and practices (such as training,
incentives) would create a positive psychological climate in among organizational
members (Atuahene-Gima, 1996) and implementation policies and practices are
therefore expected to influence implementation climate.

Furthermore, the study did not find a significant relationship between
implementation effectiveness and innovation effectiveness. It suggested the perceived
effectiveness of implementation process did not influence the perceived benefits
gained from the implementation. This finding also disagreed with previous empirical
results. This finding is rather surprising and it contradicted to Klein et al.’s (2001)
original expectation.

The contrary findings from Klein et al.’s study (2001) could possibly be
explained by the design of their research or the data analysis used. The next section
addresses the major limitations of Klein et al.’s (2001) study and how my thesis deals

with these limitations.

2.7.1 Dealing with major limitations in Klein et al.’s (2001) study

The main limitations were twofold; sampling design and analysis of data.
Firstly, the sampled organizations in Klein et al.’s (2001) study were selected from
only the manufacturing industry sector (e.g. pet food, chemicals, and animal serum).
The lack of industry variation may perhaps have influenced their final results.
Furthermore, Klein et al. (2001) developed the integrative model of implementation
effectiveness based on a range of theoretical and empirical studies; however they
tested their model based on a single innovation (i.e. MRP Il, a process innovation).
The limitation of innovation type could account for the insignificant relationships
between some variables. To address these sampling design constraints, this thesis
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uses a sampling frame which includes both manufacturing and non-manufacturing
industry sectors. Furthermore, the current research examines organizations that
implemented a range of innovation including new product/service, new operational
process, new management system, new technology or machinery. Of course, with
gaining data from multiple industries to increase generalisability, there is the potential
for other, confounding differences to occur across industries. Therefore, before
analyzing the hypotheses, I will test for industry differences.

A second limitation of Klein et al.’s (2001) study involved analysis of data.
Firstly, the number of respondents in time one and time two was radically different
(1219 vs 61). Klein et al. collected data of implementation effectiveness during the
time one survey and collected data of innovation effectiveness during time two
survey. The significant uneven sample sizes from two surveys could cause the
insignificant relationship between these two constructs. Furthermore, the sample size
for time two may be too small to demonstrate the predicted relationship between
implementation effectiveness and innovation effectiveness. Klein et al. (2001)
initially tested the proposed model of implementation effectiveness through regression
analysis. Based on the results from the regression analysis, they removed
insignificant paths and revised the model for the SEM examination. Regression
analysis is extremely sensitive to the combination of variables included in the model
(Tabachnick & Fidell, 1996). Klein et al. (2001) sequential analysis increased the
chance of finding strong relationships between variables but it could ignore important,
but less strong, influencing variables. This is one possible explanation why some of
the proposed relationships in the implementation effectiveness model were not
significant.

To address these data analysis weaknesses, | employed SEM to test both
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measurement constructs and the full structural model of implementation effectiveness.
SEM is recommended as a powerful alternative to multiple regression, path analysis,
factor analysis, time series analysis, and analysis of covariance (Byrne, 2001; Klein,
2005). There are numbers of benefits of SEM compared to multiple regressions
including more flexible assumptions, the ability to test models with multiple
dependents, the ability to model mediating variables, and the ability to test
coefficients across multiple between-subjects groups. Moreover, Garson (1998)
commented that where regression is highly susceptible to error of interpretation by
misspecification, the SEM strategy of comparing alternative models to assess relative

model fit makes it more robust.

2.7.2 Subsequent studies employing the Klein et al.’s (2001) model

Klein et al.’s (2001) study has received considerable attention in academic
circles (28 citations recorded in ISI Web of Science, accessed 14 January 2008)
including seven empirical papers that applied or modified specific aspects of their
final model. These empirical papers integrated and examined some of the posited
relationships in the implementation effectiveness model but none re-examined the full
model of implementation effectiveness (see Table 2-4). Two studies (Holahan et al.,
2004; Naveh & Marcus, 2004) examined the path between implementation climate
and implementation effectiveness. Similar to the findings of Klein et al. (2001),
Holaha et al. (2004) found that implementation climate was positively related to
implementation effectiveness of computer and telecommunication technologies
among 164 K-12 schools in New Jersey, U.S.A. Naveh and Marcus’s study (2004)
used data from two general hospitals in U.S.A. They also found that implementation
climate influenced effective implementation of patient safety practice.

Two other studies (Alexander, Weiner, & Griffith, 2006; Link & Naveh, 2006)
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have examined the relationship between implementation effectiveness and innovation
effectiveness. Alexander et al. (2006) conducted a survey among 1,784 community
hospitals and, unlike Klein et al. (2001), found that successful implementation of
quality improvement practice improved financial and cost performance. Link and
Naveh (2006) surveyed 40 organizations that implemented ISO 14001 - a standard for
environmental management. Similarly, they found that comprehensive
implementation of 1ISO 14001 increased organizational performance and benefits.

Some studies selected the relationship between implementation policies and
practices and implementation effectiveness as their research question. Weiner,
Helfrich, Savitz, and Swiger (2007a) conducted multiple case studies among six
primary care practices in North Carolina, U.S.A. They found that providing policies
and practices, such as training, positively influenced the effective implementation of
prevention efforts-diabetes management strategies among healthcare practitioners.
Marler, Liang, and Dulebohn (2006) surveyed 94 administrative employees and
confirmed the relationship. They concluded that implementation policies and
practices facilitated the successful implementation of web-based enterprise-wide
resource planning software system.

A study from Helfrich, Weiner, McKinney and Minasian (2007) tested a slightly
trimmed version of Klein et al.”’s (2001) original model of implementation
effectiveness, They conducted interviews with four cancer clinical research networks.
Their findings indicated that the original model of implementation effectiveness
explained the effective implementation of new programs in cancer prevention and
control very well. However, they did not find a significant relationship between

implementation effectiveness and innovation effectiveness.
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Table 2-4: A summary of empirical studies that applied aspects of the original model of implementation effectiveness from

Klein et al.’s (2001) study

Authors Studied innovation Sample size Study The findings related to Klein et.al.’s (2001) study
method
Holahan, Computer and 164 K-12 schools in New survey implementation climate --> implementation effectiveness
Aronson, Jurkat, telecommunication Jersey, the United States of
& Schoorman technologies America
(2004)
Naveh, Katz- Patient safety practice 36 units from two general survey implementation climate --> implementation effectiveness
Navon, & Stern hospitals
(2005)
Alexander, Quality improvement 1,784 community hospitals survey implementation effectiveness-->innovation effectiveness
Weiner, &
Griffith (2006)
Link & Naveh ISO 14001 40 organizations (chemical,  survey implementation effectiveness --> innovation effectiveness
(2006) hi-technology, food and
beverage, and service
sectors)
Marler, Liang, Web-based enterprise- 94 administrative employees  survey implementation policies and practices --> implementation
& Dulebohn wide resource effectiveness
(2006) planning software
system

Weiner, prevention efforts- Six primary care practices in  case implementation policies and practices --> implementation
Helfrich, Savitz, diabetes management  North Carolina, United studies effectiveness
& Swiger strategies States of America
(2007)
Helfrich, New programs in Four cancer clinical research  case top management support and financial resources availability
Weiner, cancer prevention and  networks studies  --> implementation policies and practices-->implementation
McKinney, & control (CP/C) climate --> implementation effectiveness

Minasian (2007)

research
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This thesis tests both Klein et al.’s (2001) original model of implementation
effectiveness and an enhanced model that includes additional constructs identified as
potential significant influence on innovation implementation effectiveness in
theoretical and empirical research. The intent of the current thesis is to test and
enhance the original theoretical model from Klein et al.”s (2001) study. Although, a
number of studies applied aspects of the original model of implementation
effectiveness for their investigation, none of them tested the full original model. The
first study in this thesis re-examines Klein et al.’s original theoretical model using
data collected outside the U.S.A. After the analysis of the results if the first study, the
enhanced model of implementation effectiveness is introduced and tested in the

second study.

2.8 Hypotheses for study one: Examining the original model
of implementation effectiveness

This section describes the hypothesized relationships among variables based on

the original model of implementation effectiveness (Figure 2-1).

2.8.1 Financial resources availability and implementation policies and

practices

The original model of implementation effectiveness proposed that to engage
people in the implementation process and in using the innovation, organizations
should provide implementation polices and practices. These policies and practices
include training before and during the implementation, rewards or incentives using
innovation, technical support, time to use the innovation, and communication about
implementation process. Sachdeva (2006) found training was an important role in

successful E-governance implementation. In another study, supportive factors for
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elementary teachers' use of computers were identified such as technological
accessibility and availability, incentives to use and personnel support (Cheryl, 2007).
A quantitative finding in the Australian construction industry indicated that barriers to
successful implementation of information communication technology were a lack of
training and a difficulty of finding time to participate in implementation process
(Vachara & Derek, 2006). In the implementation effectiveness model, these
supportive schemes (e.g. training) were defined as implementation policies and
practices.

A number of studies point the conclusion that organizations providing
supportive policies and practices can incur substantial financial cost. In the absence
of slack financial resources, an organization may have considerable difficulty in
offering policies and practices for implementation. For example, in the banking
industry, innovation implementation was most successful in banks that had sufficient
financial resources to offer training, to hire consultants, and to lower organizational
performance standards during the implementation effort (Nord & Tucker, 1987). The
education sector also faces a similar problem. Schrum and Glassett (2006) reviewed
research on the integration of computer technologies by teachers and other
educational leaders in the P-12 school environment. They identified limited financial
resources as barriers that mainly inhibited the successful implementation of
technology into classroom instruction. Similarly, empirical findings from small to
medium sized firms showed that one of the barriers to providing e-learning training
for employees was financial resources (Sambrook, 2003). Helfrich et al. (2007)
adapted Klein et al.”s (2001) hypothesized relationship between financial resources
availability and implementation policies and practices as their research question.

Interview results from top management in four cancer clinical research centers
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indicated that all organizations had adequate funding resources for implementing new
programs in cancer prevention and control (CP/C). Interviewees also reported that
their clinics established a variety of policies and practices (such as organizing
dedicated CP/C research committees) to encourage researchers to participate in CP/C
implementation. Collectively, these finding suggest an adequate budget can improve
implementation policies and practices. To examine the relationship of financial
resources availability on implementation policies and practices, the following

hypothesis will be tested:

Hypothesis 1: Financial resources availability will significantly and positively

influence implementation policies and practices.

2.8.2 Top management support and implementation policies and practices

Financial resources availability may permit an organization to bear the cost of
implementation and absorb failure (Rosner, 1968). However, financial resources
availability alone may not be sufficient to support implementation policies and
practices. Senior management can play a role as facilitators and endorse
implementation activities. Support from senior management refers to the degree to
which senior management views the implementation activities as a top priority and as
critical to organizational effectiveness (Jarvenpaa & Ives, 1991). Helfrich et al.’s
(2007) case studies concluded that senior management signaled their support for CP/C
research through specific implementation policies and practices. Findings from a
successful implementation of client/server computing at an insurance company in the
United Kingdom revealed that senior management was highly supportive to the

implementation activities (Ashok & Mary, 1997). They recognized that successful
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implementation would enable the business transformation. Furthermore, the senior
management has authority for implementation budget, training approval, and
technology maintenance support. As such, top management support could influence
implementation policies and practices. To examine the relationship of top
management support on implementation policies and practices, the following

hypothesis will be tested:

Hypothesis 2: Top management support will significantly and positively

influence implementation policies and practices.

2.8.3 Implementation policies and practices and implementation climate

Climate was initially considered as the general situation that is experienced by
individuals in terms of the values or characteristics of the environment (Tagiuri &
Litwin, 1968) that influence individual behavior. In the 1980’s, the concept of
climate was transferred to large units such as organizations, rather than indicating
individual emotional reaction. In this context, climate is described as arising from
routine organizational practices that influence members’ behavior and attitudes (Hoy
& Miskel, 1991). Climate is therefore a surface-level indicator of the deeper, more
embedded organizational culture.

It is possible for multiple climates to exist concurrently within an organization.
Therefore, climate is best defined as a specific construct having a referent (Schneider
etal., 1998). Thatis, a ‘climate’ is actually a climate for something, for example
climate for creativity (Ekvall, 1996b), climate for workplace safety (Griffin & Neal,
2000a), or climate for service (Schneider et al., 1998). In the current thesis, |

examined the climate for implementation. Climate for implementation refers to
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managerial perceptions of the extent to which organizational members support the
implementation activities. Given that senior managers deliver the importance of the
implementation message to organizational members through the endorsement of
various policies and practices, the members should perceive the implementation as a
top priority.

The relationship between implementation policies and practices and
implementation climate are indicated in a range of studies. For example, Palo and
Padhi (2006) examined the implementation of Total Quality Management (TQM)
program in a leading steel manufacturing company in India. They concluded that the
implementation policies, such as training or incentives, influence the climate for TQM
implementation. Likewise, Arezes and Miguel (2005) studied the implementation of
hearing protection devices (HPDs) among 516 respondents at eight different
companies from the textile, apparel, chemical, and food industries. They identified
that HPDs training influenced the safety climate, which turned into the use of HPDs.
It is also suggested that implementing policies such as providing training and
development opportunities would influence employees’ improvement in skills and
knowledge which in turn would allow them to support an implementation of total

quality management (Rayworth, 1993). Thus, | hypothesize:

Hypothesis 3: Implementation policies and practices will significantly and

positively influence implementation climate.
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2.8.4 Implementation climate and implementation effectiveness

Although there is no direct research for this link, evidence from cognate
literatures suggest that such a relationship is viable. First, in the related field of
organisational culture, Zammuto and O’Connor (1992) found that organizations with
an organic culture, supporting flexibility rather than control, were more likely to
experience successful implementation of advanced manufacturing technologies.
There is similar evidence to suggest that participative and people oriented cultures are
related to the successful implementation of manufacturing resources planning
(Burnes & James, 1995), team-based selling (Eby, Adams, Russell, & Gaby, 2000),
information technology (Harper & Utley, 2001), quality improvement (Shortell et al.,
1995) and the end-user computing system (Jones, Jimmieson, & Griffiths, 2005).
Thus, it appears as though participative and implementation-oriented organizational
cultures are more likely to have successful implementation of innovations.

Second, related research suggests that organizations that view changes
positively are more likely to make those changes smoothly Martin, Jones, and Callan
(2005) conducted research in two large public organizations, and found that
organizational members’ positive perceptions of a restructuring process fostered
effective implementation of that restructuring. This suggests that implementation
climate may affect implementation. Similar outcomes were found in a study of a
successful merger between two non-profit organizations. Giffords and Dina (2003)
found that the success of the merger was influenced by organizational climate. On a
different but related note, Griffin and Neal (2000b) studied the climate for safety in
seven Australian manufacturing and mining organizations and found that safety
climate was an important predictor of successful safety performance. Thus, I suggest

that climate for implementation should promote the effective implementation of an
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innovation.

Hypothesis 4: Implementation climate will significantly and positively influence

implementation effectiveness.

2.8.5 Implementation effectiveness and innovation effectiveness

Some innovation research has defined the outcome of innovation
implementation as a simple, unproblematic process with decrease resistance among
organizational members. For example, Amoako-Gyampah and Salam (2004) defined
the implementation outcome as acceptance of ERP among target users. They found
that training and project communication influenced 571 employees to accept the use
of ERP system. Similarly, Johnston and Linton’s (2000) research in manufacturing
industries defined the point of successful implementation of environmentally clean
process technology as the time at which firms incorporated the environmental
technology into their operations. They found that inter-firms networks facilitated a
completed technology implementation.

However, several researchers have distinguished between implementation
effectiveness and innovation effectiveness (Holahan et al., 2004; Klein et al., 2001;
Klein & Knights, 2005; Klein & Sorra, 1996). Innovation effectiveness, or the return
the organization realizes from adopting and implementing an innovation, can be seen
as a function of a smooth process (e.g. few problems during implementation, or a less
complicated implementation process) and organizational members’ acceptance
(thereafter called implementation effectiveness). Accordingly, the less complicated
implementation process and the less resistance among organizational members, the

greater the perceived benefits of innovation (innovation effectiveness) should be.
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Although, Klein et al.’s (2001) study did not find the relationship between
implementation effectiveness and innovation effectiveness, theoretically the

relationship should be present. Hence hypothesis 5:

Hypothesis 5: Implementation effectiveness will significantly and positively

influence innovation effectiveness.

2.9 Hypotheses development for study two: Extending the
model of implementation effectiveness

This section discusses the variables that will be introduced to the
implementation effectiveness model in the second study. These variables, namely
human resources availability and attitude toward innovation, have been derived from
the literature and theory of innovation implementation. This section outlines the

relationships between these variables and the formation of hypotheses.

2.9.1Human resources availability and implementation effectiveness

The original model of implementation effectiveness proposed that financial
resources availability could indirectly affect innovation implementation effectiveness
via implementation policies and practices and implementation climate. However,
numerous authors suggest human resource factors may also affect the implementation
of innovation. Therefore, there is a potential to enhance the original model of
implementation effectiveness by including separate treatment of human resource
factors.

Nystrom, Ramamurthy and Wilson (2002) studied the implementation of the
imaging technology among 555 hospitals from Wisconsin, Minnesota, and Illinois,

U.S.A. The authors found that organizational resources availability influenced the
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innovation implementation (Nystrom et al., 2002). The authors defined resources as
both financial resources and human resources (defined as having skilful and talented
personnel). However, the authors did not distinguish between financial and human
resources in their analysis. Although the resources availability affected the effective
implementation of the imaging technology, the study did not draw a clear conclusion
whether financial or human resources would probably have differential impacts on the
effective implementation.

Nevertheless, Snell and Dean (1992) commented that a number of studies have
indicated that skillful and competent employees are a key to effective implementation
of technological innovation. Implementing technological innovation can improve
organizational performance. Effective implementation requires higher average skills
from organizational members to manage the implementation process (Spenner, 1983).
Arguably, skilful and talented employees should adapt themselves to the change
process more easily. A study of relocation within a State government department in
the Queensland Public Service (QPS) indicated that competent and confident
employees viewed the relocation as an opportunity rather than as a threat, thus they
were more willing to participate in the change (Jimmieson, Terry, & Callan, 2004).
Likewise, Starkweather (2005) commented that talented and competent K-12 teachers
were better managed activities that promoted the successful implementation of
technology, innovation, design, and engineering curriculum.

Implementing new technologies or practices may enhance work effectiveness,
however, it may require more skills and capabilities from organizational members to
deal with the new technologies. For instance, organizations can provide supportive
training of how to use computerized bookkeeping. However, if most employees have

a low level of computer literacy, the training may be ineffectual and could possibly
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create a resistance to using the technology. On the other hand, computer literate
employees may adjust themselves to the new technology more smoothly and less
problems. Based on previous studies, numerous authors suggest human resource
factors, defined here as having skilful and talented personnel, may also affect the

implementation of innovation.

Hypothesis 6: Human resources availability will significantly and positively

influence implementation effectiveness.

2.9.2 Innovation effectiveness and attitudes toward future innovation adoption

An attitude is an individual's belief about whether the outcome of his/her action
will be positive or negative. Many innovation researchers (e.g. Damanpour, 1991a;
Damanpour, 1991b; Frambach & Schillewaert, 2002; Lehman, Greener, & Simpson,
2002) have identified positive beliefs and motivational readiness as facilitators of
adopting innovations. | propose that much of this positive attitude will come from
past experiences with innovation. Particularly, the knowledge gained from past
behavior will help to shape intention (Fishbein & Ajzen, 1975) because experience
makes knowledge more accessible in memory (Fazio & Zanna, 1978). This implies
that innovation adoption may be more effectively modeled for organizations who
gained benefits from the past implementation. This suggestion is supported by a
study of the implementation of organizational websites by 288 members of a Chamber
of Commerce in the U.S.A. (Flanagin, 2000). That research suggested that the
perceived benefit from technology was one of the best predictors of future innovation
adoption. Likewise, a survey of 298 companies in Hong Kong indicated that
perceived benefits were positively related to attitudes towards adoption (Au &

Enderwick, 2000).
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This past research has confirmed the link between the attitude and innovation
adoption. This thesis complements that research by verifying the link between the
successful innovation implementation and organizational attitude toward innovation.
Thus, | propose that perceiving greater innovation effectiveness with the current
innovation will correspond to a more positive overall attitude towards future
innovation adoption within organization.

Hypothesis 7: There will be a significant and positive relationship between
innovation effectiveness and organizational attitude toward future innovation
adoption.

Figure 2-3 shows the extended model of implementation effectiveness. This
model will be examined and compared with the original model of implementation

effectiveness in chapter 4.
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Figure 2-3: The extended model of implementation effectiveness

2.9.3 Generalizing the extended model of implementation effectiveness

Notwithstanding the recent activity in understanding and developing a model of
innovation implementation effectiveness, this line of research has not yet been

extended beyond the North America context. Due to continuing rapid globalization of
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business, there is a pressing need to develop a general model that can be applied in
other contexts.

The current thesis purposely obtains samples from two countries (Australia and
Thai) to test the generalizability of the extended model of implementation
effectiveness. Since the proposed extended model of implementation effectiveness
has been developed from a range of literatures with various populations and samples,
it is reasonable to suggest that the proposing extended model of implementation

effectiveness should be able to generalize across Australia and Thailand.

Hypothesis 8: The proposed extended model of implementation effectiveness will

be able to generalize across Australian and Thai samples.
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2.10 Summary

This chapter began with a review of the innovation concept and stage models of
innovation. Then, it focused on the implementation stage and reviewed theoretical
and empirical research relating to innovation implementation. Based on critical
evaluation of the original model of implementation effectiveness (Klein et al., 2001),
two studies were proposed. The first study will examine the full original model of
implementation effectiveness using data gathered in. Second study aimed to enhance
the original model of implementation effectiveness. Chapter 3 describes the construct

operationalization, data collection and analysis methodology.
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CHAPTER 3 : RESEARCH METHODOLOGY

This research adopts a positivist approach to the research question and uses a
questionnaire consisting of items adapted from prior published research to gather data
from respondents seen as appropriate informants of their firm’s innovation
implementation experience. The firms and their representatives were selected from
contact lists of an Australian and a Thai organization specializing in assisting
organizations to undertake innovations. Once the sample frame had been determined,
a pilot questionnaire was developed and trialed before the final questionnaire was

distributed.

3.1 Population and Sampling Frame

Population refers to the entire group of interest that the researcher wishes to
investigate. All industrial firms implementing innovation are constituted the
population of the current thesis. The sampling frame is a listing of all the elements in
the population from which the sample drawn. The current thesis obtained the
sampling frame of QMI Solutions and the Thailand Productivity Institute (TPI). QMI
Solutions are not-for-profit organization (partly government-funded), which are
dedicated to helping industries adopt soft and hard technologies for organizational
improvement. A unit within the Thailand Ministry of Industry, TPl promotes
widespread usage of productivity concepts and techniques in pursuit of better
economic performance. The list of potential Australian respondents included clients
who contacted with QMI Solutions regarding new technologies and practices adoption
and implementation in the past three years. Typical QMI solutions’ products and
services included enterprise resource planning, lean product development, and factory
layout. The list of potential respondents from TPI included clients who contacted the
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organization and attended seminars or received advice from TPI experts regarding
performance improvement. The potential respondents contacted the industry partner
regardless of whether or not they engaged in training, seminars, or help with
innovation implementation. Furthermore, it was supplemented by an additional data
source. QMI Solutions and TPI supplied the following information about each firm:
(1) company name, address, and phone number; (2) industry type; and in some cases,
(3) contact details of one or two senior managers. The names and contact details on
the lists were checked via the internet or phone directories where possible to minimize
misdirected contact attempts. Due to the nature of QMI Solutions” marketing, the
Australian firms were based mainly in Queensland and Victoria, Australia. The Thai
firms were based mainly in Bangkok and the surrounding suburban area.

Structural equation modeling (SEM) is required to have an adequate sample size
to assess significance. Klein (2005) recommends 10 cases per an estimate path
parameter. The current thesis proposed the models, which comprises five to nine
parameters, for SEM investigation. Therefore, the current thesis is required at least 90
samples for the SEM analysis. A sample of 1,500 firms was randomly selected from
the QMI Solutions and TPI databases (750 Australian and 750 Thai firms). Fowler
(2002) mentioned that there is no agreed-upon standard for acceptable response rates.
However, surveys that are distributed through the mail attain lower responses rate
than those administered face-to-face. Generally, the mail surveys often report 5% to
20% response rate (Fowler, 2002). | expected 15% to 20% response rate from my
mail surveys. Therefore, the sample of 750 firms from each country should be
adequate for my final sample size.

Responses from 257 firms (17.72% response rate) were finally included in this

thesis. Of the 257 firms, there were 135 Australian firms (18% response rate) and 122
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Thai firms (16% response rate). An analysis of organizational characteristic data is

discussed in chapter 4.

3.1.1 Participants

The unit of analysis in this research is the organization. The research
participants were the key people who managed the implementation process: senior
managers engaged in innovation projects. Because the current thesis focused on
innovation implementation, only organizations that had experiences of innovation
implementation were included into this thesis. | performed a manipulation check by
asking question “Can you please identify the innovation that you have introduced in
the last 3 years?” Many organizational studies have employed the three-year time
frame asking questions retrospectively (e.g. Rosenberg & Jackman, 2003; Stephenson

& Sage, 2007; Szulkin, 1999).

3.2 The survey instrument

As this research was part of Australian Research Council (ARC) industry
linkage research project (LP 0455129: Organizational innovation adoption: The effect
of external, technology diffusion agencies), there were a number of additional items
included in the questionnaire that were constructed by other researchers to gather data
designed to address other research questions. However, for the constructs of interest
for this study, | began instrument development procedures by adapting established
measures from previous studies (Ajzen, 1991; Klein et al., 2001; Nystrom et al., 2002;
Totterdell, Leach, Birdi, Clegg, & Wall, 2002). The adaptation involved minor
changes, as previously used instruments were developed for use within the innovation
implementation process, but limited to a single innovation. For example, the original

item was “this plant is strongly committed to the successful implementation of MRP
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1”. I changed into “In this organization, money has been readily available to support
activities related to the implementation of innovation”. After a preliminary
instrument had been developed, it was reviewed with five academic experts and
practitioners drawn from four different areas: innovation management, organizational
psychology, industrial engineering, and industrial consultancy. After all items were
endorsed, a pilot study was performed. Details of the pilot study will be described in
a following section.

There are eight main constructs measured in this thesis. Five constructs (top
management support, financial resources availability, implementation policies and
practices, implementation climate and implementation effectiveness) are adapted from
Klein et al.’s (2001) study. Three constructs are adapted from other studies, i.e.
human resource availability (Nystrom et al., 2002), innovation effectiveness
(Totterdell et al., 2002) and organizational attitude toward future innovation adoption
(Ajzen, 1991). As I have noted earlier, my survey comprised part of the ARC
industry linkage research project. There were 8 measured constructs from my thesis
examination, and other extra 15 measured constructs from the main project. A
lengthy questionnaire may possibly reduce the response rate, therefore ARC research
project chief investigator recommended to minimize the length of the questionnaire. |
attempted to maintain original items as many as possible, but I had to sacrifice some
items to reduce the questionnaire length. After meeting with the ARC research
project chief investigator and a senior research assistant, | agreed to exclude seven
items from three batteries (the main project excluded considerable numbers of items
as well. 1 did not have details here, as those constructs were not a part of my thesis).
Finally, 44 items out from original 52 items were included to the current thesis (see

Appendix A for a list of scales items).
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The next section describes the measured construct information that used for this
thesis. All scales were five-point Likert scale, unless otherwise stated.

Financial resources availability. This construct investigates financial
resource allocation within the company. Four questions were selected from Klein et
al.’s (2001) original seven items. Cronbach’s alpha for the original battery was .93.
Sample items were: “Money is readily available to pay for special projects in the
organisation” and “This organisation can’t afford to spend money on anything but
essentials” (reverse scored).

Top management support. This construct examines the extent to which top
management supports and commits to the implementation process. Three items were
selected from the Klein et al.’s original six items. Cronbach’s alpha for the original
study was .93. The items were “Our organization is strongly committed to the
successful implementation of innovation”, “Innovation implementation is generally
carefully planned and costed” and “Innovation implementation is always part of a
long term strategic plan.”

Implementation policies and practices. Eight questions were used to ask
individuals to what extent their organization endorsed policies and practices such as
training, rewards or incentives, innovation assistance, time for participating in
innovation implementation, and communication about innovation implementation.
Cronbach’s alpha for the original study was .96.

Implementation climate. Three items explored shared perception of
managerial expectations of the extent to which employees supported the
implementation of innovation. Cronbach’s alpha for the original study was .93. A
sample item is an “Employees do not really care whether implementations succeed or

fail”.
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Implementation effectiveness. This was defined as an organization’s overall
evaluation of the implementation process. Cronbach’s alpha for the original study
was .93. The questions were represented by four adjective pairs: many problems/few
problems; employee resistance/employee acceptance; rough/smooth; and
complicated/simple. This type of scale captures overall attitudes (Ajzen, 1985).

Innovation effectiveness. This indicates an organization’s realization of the
intended benefits of a given innovation. Sixteen items described the overall
innovation benefits. Cronbach’s alpha for the original study was .79. The innovation
effectiveness measure evaluates improvements in various aspects, i.e. organizational
finances (e.g. cost effectiveness and financial performance), customer issues (e.g.
customer satisfaction and customer responsiveness), employee factors (e.g.
management-employee relation and employee morale) and quality of life (e.g. health
and safety).

A composite measure of overall innovation effectiveness was used in the
analysis based on following justifications. First, Klein et al. (2001) examined
innovation effectiveness in terms of overall benefits. Their study was not intended to
compare and contrast the correlates of specific innovation benefits. Second,
innovation effectiveness may be perceived as a cumulative benefit. This means that
the more various benefits that are perceived, the stronger the overall indicator of
innovation effectiveness.

Human resources availability. Two items were adapted from Nystrom et al’s
original four items. Cronbach’s alpha for the original study was .73. The items
included the availability of skilled labor resources and managerial talent. The other
two original items, which were remove from this thesis, related to financial resources

availability, and were similar to Klein et al.’s items as previously described.
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Organizational Attitude toward future innovation adoption. Individuals
were asked about their attitude toward innovation adoption in future. The scale was
developed based on the theory of planned behavior (Ajzen, 1991). Questions were
represented by five adjective pairs: dislike/like; a bad idea/a good idea;
negative/positive; worthless/valuable; bad/good. Respondents were asked to rate their
views on 7-point Likert scales (-3 to 3).

Organizational characteristics (Control variables). As noted earlier in
chapter two, organizational characteristics such as size and industries influence
innovation adoption (Damanpour, 1992, 1996). Although, the current thesis focuses
on innovation implementation, I would like to ensure that the possible control
variables are taken into account. To prevent potential confounding effects on
dependent measures, the following organizational characteristics were utilized as
statistical controls: company size (determined by employee numbers), and industry
types. Due to the small numbers of respondents in each industry, industry type was

categorized into the “manufacturing” and “non-manufacturing” sector.

3.3 Data Collection Procedure

This section describes two main processes that is a pilot study and data
collection for two main studies. The collection of the data for both studies was

incorporated in one survey, due to cost and logistic constraints.

3.3.1 Instrument development

In Australia, all measures were administered in English. For organizations in
Thailand, the translation of the questionnaire into (official) Thai language was
accomplished through a two-stage translation-back translation procedure. First, the

author translated the questionnaire from English into Thai. The Thai version was then
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back-translated into English by a bilingual volunteer, who was not aware of the
purpose of the study. Following this, the original questionnaire was compared with
the back-translated English version, and differences resolved through discussion
(Goh, 2003). This process ensured an accurate translation of the original English
language version of the questionnaire.

Once the questionnaires were finalized, they were further tested in a pilot study.
Ten questionnaires (English version) were distributed to academic staffs with school
of Management, Queensland University of Technology and school of Psychology,
University of Queensland. This academic staffs were not aware of the aims of thesis.
Other ten questionnaires (Thai version) were also distributed to academic staffs in
Chulalongkorn University, Thailand. After completing their questionnaires, |
discussed any part of the survey that they considered might be ambiguous or unclear.
Overall, the pilot study respondents indicated that the questionnaires were clearly
understandable, although some respondents were concerned about the length of the
questionnaire, which included additional 15 constructs related to the broader ARC
research project. After discussing this issue with my supervisors and the main ARC
project research assistant, some items were removed or combined to minimize the
questionnaire length. These altered items were not related to my research constructs,

therefore all items and scales for the present study remained the same.

3.3.2 Data collection process in Australia and Thailand

Questionnaires were mailed either directly to Australian organizations, or to a
collaborator in Thailand. The collaborator was fully instructed in procedures of
administering the questionnaires and entering data. Accompanying each
questionnaire was an information sheet explaining the purpose of the study, assuring

anonymity, and giving instructions as to what to do with the survey when completed.
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A consent form was attached, along with instructions, to inform participants of the
nature of the study, and that their involvement was purely on a voluntary basis. Full
confidentiality of participants’ responses was also assured and approval of this study
by the Queensland University of Technology Ethics Committee was obtained. A full
copy of the survey package is reproduced in appendix B (English version) and C
(Thai version). On the front of each survey pack was a four digit number. This
identification number allowed for a follow up telephone call to be made three months
later to companies who had not returned the survey. In the follow up telephone call,
participants who had not responded were asked to mail back the survey.
Alternatively, Australian participants were given the option of completing the same
survey through a website (due to budget limitation as well as internet capability, the
web-based survey option was not offered in Thailand). In some cases, participants
requested a new survey pack, as theirs had been lost. There were initially 58 returned
questionnaires from the Australian sample, and 69 from the Thailand sample. A
telephone follow-up was performed with 560 Australian and 450 Thai organizations.
An additional 77 returned questionnaires from the Australian sample and an
additional 53 returned questionnaires from the Thai sample were the outcomes of this
follow-up. The comparison of organizational size, revenue and industry sectors with
the total population showed no differences. Consequently, no response bias was
assumed. A total of 122 Thai organizations returned the paper-based questionnaires.
In Australia, a total of 135 returned questionnaires responses were received (87
organizations completed the paper-based questionnaire, 17 organization participated
via phone survey, and 31 organizations participated via the web-based survey).
Council of Professional Associations on Federal Statistics (1999) suggested that

incentives are one of the potential improvements for organizational survey. Many
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social sciences, psychology, heath, and management research employed some forms
of incentives to improve their response rate (Goh, 2003; Horvath & Andrews, 2007;
Putnam & Fengyan, 2007). There was also general agreement that in most cases
incentives should be considered as a tool only after other potential methods to
improve response (e.g., well-designed questionnaires) have been exhausted. The
current thesis has integrated a survey design and incentives methods for response rate
improvement. The survey layout was designed for easy reading (e.g. 12-font size
with reasonable white space) with colored glossy quality paper. All participants were
rewarded, in the form of receiving a benchmarking report outlining recommendations
arising from the research. Australian participants were also invited to attend a

workshop on innovation performance measurement.
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3.4 Summary

This chapter began by examining the scope of the population of interest and
sample, followed with information relating to measures. The procedures of data
collection in Australia and Thailand were clearly elaborated in this chapter. Next,

chapter four describes data analysis procedures and results.
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CHAPTER 4 : ANALYSIS OF DATA AND RESULTS

This thesis aims to enhance Klein et al.’s (2001) existing model of
implementation effectiveness. This chapter supplies initial descriptive statistics of the
two samples and examines the influence of industry and firm size on the eight main
theory based constructs. To examine construct validity and reliability, it was
necessary to develop the measurement model before using the outputs of the
measurement model as inputs for the structural models used in study one and study
two. Since analysis of the measurement model and the structural models uses
goodness of fit measures, they are discussed in general terms before the measurement
model is developed. Then I test the measurement model by using confirmatory factor
analysis. The following sections describe how study one (examining Klein et al.’s
(2001) original model of implementation effectiveness) and study two (examining the
enhanced model of implementation effectiveness) are analyzed, then the results of

each study is presented.

4.1 Organizational characteristics

Table 4-1 presents the organizational characteristics of respondents. The
majority of the Australian organization sample (104 companies; 77%) had 100
employees or less, while the majority of the Thai sample (73 companies; 60%)
employed more than 100 people. Seventy-three Australian respondents (54%) were in
manufacturing, while the remainder (46%) was spread across other industries (e.g.
construction, pharmaceuticals, and telecommunications). Fifty Thai organizations
(49%) were in the manufactures, while the remainder (51%) was in other industries.
The results also indicated that large portion of Australian (38%) and Thai (42%)
organizations implemented product innovations more than process and management
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innovations. Averagely, during 2004-2006 each Australian firm implemented three

innovations while each Thai firm implemented two innovations.

Table 4-1: A summary of organizational characteristics

Variables Scale Australia Thailand
Number of employees 100 or less 104 49
More than 100 30 73
Industry types Manufacturing 73 60
Non-manufacturing 62 62
Innovation types Product innovation 132 107
Process innovation 100 58
Management innovation 116 87

4.2 Descriptive analysis

4.2.1 Data screening

There were 15 missing values for the Australian data set and 18 missing values
for the Thai data set. These missing valued appeared to be randomly spread. Missing
data is a problem in multivariate data analyses, and several methods have been
proposed for dealing with the issue. Little and Rubin (1987) and Rubin (1996)
suggested that the multiple imputation process is superior to more traditional methods,
such as a listwise or a pairwise deletion and mean substitution. A number of general
reviews recommending multiple imputation have been published (Graham, Cumsille,
& Elek-Fisk, 2003; Schafer & Olsen, 1998; Sinharay, Stern, & Russell, 2001).
Therefore, this thesis employed the multiple imputations technique with the
Expectation-Maximization (EM) algorithm in SPSS to estimate missing values. The
EM procedure operates in two discrete steps. First, the expectation (E) step computes

the expected value of the complete data log likelihood. Next, the maximization (M)
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step substitutes the expected values for the missing data obtained from the E step and
then maximizes the likelihood function as if no data were missing to obtain new
parameter estimates. The procedure iterates through these two steps until a set level

of convergence is obtained.

4.2.2 Normality and collinearity testing

After estimating the missing values, skewness and kurtosis testing was used to
examine deviation of variables distributions from normality. One way of determining
whether the degree of skewness and kurtosis are significantly non-normal is to
compare the numerical value for skewness or kurtosis with twice the standard error of
that value (2SE), and check the range from negative 2SE to positive 2SE (Field,
2005). If the values for skewness and kurtosis fall within this range, the normally
assumption is considered to not be seriously violated. The results from this analysis
(Table 4-2) indicated that there were no variables with extreme values. Although
organizational attitude toward future innovation adoption construct had skewness and
kurtosis more then 2SE in both samples, an inference test can be used as a general
guideline. Tabacknick and Fidell (1996) recommended to look at the shape of the
distribution as well. Examining the shape of distribution showed only minor

deviations from normality; therefore, I decided not to perform any transformation.
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Table 4-2: A summary of skewness, kurtosis, and its standard errors

Control Variables used in models
variables
Samples IND S1Z T™S FRA IPP 1C IME INE HRA ATI

Australia
Skewness 0.69 0.05 -0.20 -0.36  -0.06 -039  -027 -0.24 0.18 -1.49
Std. Error 0.21 0.21 0.21 0.21 0.21 0.21 0.21 0.21 0.21 0.21
Kurtosis -0.37 -0.33 0.54 -0.40 1.17 -0.07 0.17 0.06 -0.37 2.99
Std. Error 0.41 0.41 0.41 0.41 0.41 041 0.41 0.41 0.41 0.41
Thailand
Skewness 0.37 -0.41 -0.20 -0.36 -0.39 -0.27 0.21 0.18 -0.20 -0.60
Std. Error 0.22 0.22 0.22 0.22 0.22 0.22 0.22 0.22 0.22 0.22
Kurtosis -1.89 -1.87 0.54 -0.40  -0.07 0.17 039 -037 -0.15 -0.28
Std. Error 0.43 0.43 0.43 0.43 0.43 0.43 0.43 0.43 0.43 0.43

Key: IND-industry type, SIZ-organization size, TMS-top management support, FRA-financial resources
availability, IC-implementation climate, IPP-implementation policies and practices, IME-implementation

effectiveness, INE-innovation effectiveness, HRA-human resources availability, ATI-organizational
attitude toward future innovation adoption

Tabachnick and Fidell (1996) commented that a correlation value exceed 0.85 is
considered to be serious multicollinearity. The correlations matrix (see Table 4-3)
had no bivariate correlations greater than 0.85, indicating there was no redundancy in
the measures. A preliminary examination of correlations indicated that there were
relationships among variables. The relationships among variables will be detailed in a

later section.
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Table 4-3: Correlation matrix, mean, and standard deviation among

hypothesized variables

Country  Variables Mean SD TMS FRA IPP 1IC IME INE HRA ATI
Australia T™S 4.00 0.72
(n=135) FRA 2.70 0.64 0.17*
IPP 3.51 0.72 0.55%* 0.04
IC 4.14 0.83 0.36%* -0.01 0.36%*
IME 3.36 0.57 0.28** -0.04 0.21* 0.27**
INE 3.79 0.35 0.34** -0.03 0.42%* 0.18* 0.42%*
HRA 291 1.00 0.40** 0.15* 0.40** 0.30** 0.22%* 0.21*
ATI 2.25 0.81 0.19* 0.06 0.28%* 0.14* 0.34%* 0.43%* 0.12*
SIZ -0.13 0.06 0.00 -0.05 -0.08 -0.07 0.01 -0.01
IND 0.03 -0.09 -0.03 -0.14 -0.11 0.07 -0.02 0.09
Thailand T™MS 3.13 0.63
(n=122)  FRA 3.28 0.84 0.36%*
IPP 345 0.76 0.51** 0.15
1C 2.99 0.84 0.40** 0.25%* 0.31%**
IME 3.27 0.93 0.14* 0.06 0.29** 0.33**
INE 3.78 0.37 0.20%* -0.06 0.26%* 0.08 0.40%*
HRA 2.67 0.83 0.42%* 0.35% 0.22%* 0.31%* 0.37%* 0.39%*
ATI 1.61 0.97 0.24%* 0.16* 0.27%* 0.13* 0.35%* 0.36* 0.13*
S1Z 0.15 0.13 0.11 0.15 -0.05 -0.03 0.16 0.06
IND -0.15 -0.07 -0.11 -0.01 0.01 -0.09 -0.01 -0.20

* Correlation is significant at the 0.05 level (2-tailed).

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

Key: TMS-top management support, FRA-financial resources availability, HRA-

human resources availability, IC-implementation climate, IPP-implementation

policies and practices, IME-implementation effectiveness, INE-innovation

effectiveness, ATI-organizational attitude toward future innovation adoption, SIZ-

organization size, IND-industry types.
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4.2.3 Organizational size as a control variable

The Australian sample represented small sized companies, while Thai sample
represented medium to larger sized companies. The correlation matrix (Table 4-3)
showed that the company size did not relate significantly with most measured
variables in each sample. However, given the different sample size, it was important
to consider organizational size as a control variable in order to minimize a confound
effect in the study. To reconfirm the bivariate correlation result, I split the total
sample by company size (i.e. 100 employees or less and more than 100 employees).
The results of bivariate correlation by company size (a complete correlation matrix is
in appendix D) indicated that the pattern of relationship among variables was similar,
except for implementation effectiveness and innovation effectiveness. This could
mean that the company size has some effect on these two variables. Therefore,

company size was included in the model testing as a control variable.

4.3 The use of goodness of fit measures as criteria for SEM

Goodness of fit measures is designed to indicate the general overall model fit
with respect to the sample data and variances. In structural equation modeling, there
is no single or omnibus goodness of fit measure. A number of such measures are
calculated and reported as the each contribute analytical information and collectively
provide insight into the overall fit of the model or facto solution to the analyzed data.
In line with this practice, I report the following indices: relative chi-square
(CMIN/DF), goodness-of-fit index (GFI), Bentler’s comparative fit index (CFI)
(Bentler, 1992), Tucker-Lewis Index (TLI) and the root mean squared error of
approximation (RMSEA)

The simple fit index is called relative chi-square (CMIN/DF). CMIN/DF is the

- 66 -



Innovation implementation effectiveness

minimum sample discrepancy divided by degrees of freedom. Values below 1.0
indicate an “overfitted” model and values larger than 2.0, or the more moderate limit
of 5.0, indicate that the model does not fit observed data and requires improvement
(Shumacker & Lomax, 1996). However, this index may be overly sensitive to sample
size; therefore, other fit indices should be considered as well.

“The GFI can be loosely considered to be a measure of the proportion of
variance and covariance that the proposed model is able to explain (similar to R?
value from regression analysis)” (Raykov & Marcoulides, 2000, p.38). The CFlis a
comparative index between the fit of the proposed model and a baseline model in
which the observed variables are assumed to be uncorrelated with each other. The
CFI value is between 0 and 1.00. GFI, and CFI values exceeding 0.90 indicate a good
fit of the model to the data (Byrne, 1998; Kelloway, 1998). The Tucker-Lewis Index
(TLI) is comparative index between proposed model and null model with a measure
of parsimony. TLI values exceed 0.9 indicate a good fit of the model to the data
(Byrne, 2001). RMSEA values below 0.05 indicate a very good fit to the data;
however values below .08 are also considered adequate (Steiger, 1990).

Table 4-4 summarize the goodness of fit measures reported and lists their

recommended acceptable ranges of cut off values.
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Table 4-4: A summary of goodness of fit statistics criteria

Goodness of Fit Explanation Recommended
Measure Value

CMIN/DF The minimum sample discrepancy divided by Between 1 to 2
degrees of freedom

GFI Goodness of fit index: it is a measure of overall 0.90 or more
degree of fit.

CFI Comparative fit index: compares the proposed 0.90 or more
model and a baseline model

TLI Tucker-Lewis index: comparative index between 0.90 or more

the proposed model and the null model with a
measure of parsimony

RMSEA Root mean square error of approximation: tests 0.08 or less
how well the model would fit the population
covariance matrix with unknown but optimally
chosen parameter values

4.4 Construct validity and reliability in measurement model

One of the eight theory based constructs used in the structural models,
innovation effectiveness (which captures the various benefits accruing from
successful innovation implementation) has four subscales (finance, customers,
employees and quality of life). As noted in chapter 3, overall effectiveness of the
innovation is an aggregate measure. Consequently, the sum of the 14 items
measuring potential benefits was used to operationalize innovation effectiveness. The
remaining seven main constructs, top management support (TMS-3 items), financial
resources availability (FRA-3 items), implementation policies and practices (IPP-8
items), implementation climate (IC-3 items), implementation effectiveness (IME-4
items), innovation effectiveness (INE-16 items), human resources availability (HRA-2
items) and organizational attitude toward innovation adoption (ATI-5 items), were
personalized using confirmatory factor analysis (CFA). Figure 4.1 depicts the CFA
structure used to convert observed variable values into measures of the seven theory-

based constructs.
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Figure 4-1: Overall CFA model of seven constructs
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I performed a first-order CFA using Analysis of Moment Structures (AMOS)
version 7.0 (Arbuckle, 2006). CFA used patterns in correlations or covariance
matrices to assign weights to values of observed variables. Mathematically, the
minimal number of observed variables required to perform a CFA is three. However,
the models with factors that have only two indicators are more prone to estimation
problem, especially when the sample size is small (Klein & Knights, 2005). The
human resources availability construct had only two measurement items so it was
necessary to perform an overall CFA model for seven constructs together. Construct
validity in CFA is examined by testing hypothesized relations between observed and
latent variables (Hoyle & Smith, 1994). This approach tests both discriminant
validity (the measures of each concept should different from the other concepts) and
convergent validity (the correlation among items, which make up the scale)
simultaneously.

A multiple group invariance test was used to determine if the same measurement
model applied to the two national samples. This test examines measurement
invariance by comparing CFA models with factor loadings constrained to be equal
with CFA models where factor loadings are unconstrained. If the goodness of fit
indices for the models are statistically similar the measurement model applies to both
samples. I then computed the average variance extracted, internal consistency using

Cronbach’s alpha as well as a zero-order correlation across samples.

4.5 Results of confirmatory factor analysis

The goodness of fit statistics indicated that the CFA model represented a poor fit
to the Australian [3*(303) = 530.55 , p < .05, GFI=0.77, CFI = 0.88, TLI = 0.86,
RMSEA = 0.08] and Thai [}*(303) = 578.58 , p < .05, GFI = 0.75, CFI = 0.85, TLI =

0.83, RMSEA = 0.09] data. Table 4-5 lists these indices and recommended cut off
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vales for each indices. Overall, the output of this first CFA model suggested that
there were possible areas of misfit. To identify the problematic areas, I examined the
modification indexes (MIs), which revealed three parameters indicative of cross-
loadings. First, apart from the hypothesized factor loading on financial resources
availability, the item “This organization can’t afford to spend money on anything but
the essentials” cross-loaded on implementation effectiveness with a MI value of
19.11. Second, apart from the hypothesized factor loading on implementation policies
and practices, the item “Employees are well informed about the strategic reasons
behind the implementation of innovations” cross-loaded on implementation
effectiveness construct with a MI value of 15.28. Third, apart from the hypothesized
factor loading on implementation policies and practices, the item “Most employees
have been so busy that they have very little time to devote to the implementation of
innovation” cross-loaded on organizational attitude toward future innovation adoption
with a MI value of 18.84. Additionally, these three items did not have substantial
loadings on the factors to which they were originally assigned.

The information related both to model fit and possible misspecification of
models, led me to conclude that those three problematic items were inappropriate for
use with my samples. Therefore, I decided to respecify the model by removing the
three problematic items from the original 28 items. The goodness of fit statistics
indicated that the respecified CFA model represented an adequate fit to both the
Australian [x*(231) =399.74 , p < .05, GFI = 0.89, CFI = 0.91, TLI = 0.90, RMSEA =
0.07] and Thai [x*(231) = 394.80 , p < .05, GFI = 0.89, CFI = 0.90, TLI = 0.90,
RMSEA = 0.08] data. Table 4-5 compares the CFA results before and after removing
the three problematic items. Chi square comparison between CFA models before and

after removing the three items indicated significant value in both samples, which
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meant the measurement model after removing the three items was better than the

original measurement model.

Table 4-5: CFA results before (model 1) and after (model 2) removing the three

problematic items

Goodness of Australia Thailand Recommended

Fit Measure Value
CFAmodell CFA model2 CFA modell CFA model?2

Chi Square 530.55 399.74 578.58 399.74

(df) (303) (231) (303) (231)

GFI 0.77 0.89 0.75 0.89 0.90 or more

RMSEA 0.08 0.07 0.09 0.07 0.08 or less

TLI 0.86 0.90 0.83 0.90 0.90 or more

CFI 0.88 091 0.85 0.90 0.90 or more

Fornell and Larcker (1981) consider a construct to display convergent validity if
average variance extracted (AVE) is at least .50. AVE is calculated as the sum of the
squared standardized indicator item loadings on the factor representing the construct,
divided by this sum plus the sum of indicator item error. Table 4-6 displays the AVE

of each construct and factor score weights.
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Table 4-6: Average variance extracted (AVE) and factor score weights for

Australian and Thai samples

Studied constructs Australia Thailand
Factor score | AVE | Factor score | AVE
weight weight

Top management support 0.83 0.79
TMSI1 0.80 0.64

TMS2 0.68 0.76

TMS3 0.68 0.43
Financial resources availability 0.79 0.80
FRA1 0.70 0.91

FRA2 0.73 0.74
Implementation policies and practices 0.71 0.78
IPP1 0.46 0.71

IPP2 0.45 0.71

IPP3 0.73 0.69

IPP4 0.60 0.71

IPP5 0.85 0.81

IPP6 0.85 0.66
Implementation climate 0.85 0.93
IC1 0.76 0.86

IC2 0.76 0.86

IC3 0.82 0.85
Implementation effectiveness 0.87 0.84
IME1 0.71 0.82

IME2 0.49 0.84

IME3 0.73 0.74

IME4 0.80 0.70

Human resources availability 0.79 0.74
HRAI1 0.78 0.48

HRA2 0.83 0.60
Organizational attitude toward future 0.94 0.91
innovation adoption

ATI1 0.89 0.83

ATI2 0.93 0.91

ATI3 0.95 0.90

ATI4 0.92 0.90

ATI5 0.91 0.87
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4.5.1 Results of measurement model invariance test

The next step was to examine if the respecified model was equally reliable in

both the Australian and Thai samples. To perform the multi group invariance test , I
set individual parameters to be equally constrained across the two samples. A
comparison between unconstrained [y*(462) = 794.55 , p < .05] and constrained
[x*(486) = 861.75 , p < .05] models indicated a significant difference L2direrent (24) =
67.20, p <.05]. This result revealed that the full metric invariance model was not
applicable for Australian and Thai datasets. Provided with this information, I
performed all subsequent tests to identify the location of this noninvariance. This
procedure is also called partial measurement invariance test (Klein, 2005). Ideally,
testing of invariance requires identical full metric invariance patterns across different
groups. However, more quantitative comparisons now consider a partial metric
invariance as a reasonable practice (Labouvie & Ruetsch, 1995; Widaman, 1995).
Partial invariance testing involves freeing one parameter at a time and using chi-
square changes to locate subscales that are invariant across the samples. This process
is continued until all targeted indicators have been tested. I report only parameters
that indicated significant different chi-square values (Table 4-7).

The freed parameters were (A) between an item “This organization experiences
[few I 2 3 4 S5many) problems with innovation implementation over past 3 years”
(IMP3) and implementation effectiveness factor [x*(23) = 57.11 , p < .05]; (B)
between an item “Innovation is always part of a long term strategic plan in our
organization” (TMS2) and top management support factor [3*(22) = 48.76 , p < .05];
(C) between an item “This organization experiences [rough | 2 3 4 Ssmooth) processes
with innovation implementation over past 3 years” (IMP2) and implementation
effectiveness factor [*(21) = 40.59 , p < .05]; (D) between an item “Introducing
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innovation into this organization would be [worthiess -3-2 -1 0 1 2 3yaiuanie)” (ATI2) and
organizational attitude toward future innovation adoption factor [x2(20) =32.79,p<
.05]; and (E) between an item “Our organisation has provided someone to help when
employees get stuck on a problem while using an adopted innovation”(IPP5) and
implementation policies and practices [}*(19) = 29.31, ns]. Consistent with the partial
metric invariant result, five items were noninvariant across the groups. As discussed
earlier, the partial metric invariance is reasonable practice. It can be concluded that
the measurements used in this thesis were valid and reliable. Therefore, I decided to

use this measurement model for testing the structural models in the later section.

Table 4-7: A test of partial measurement invariance of overall CFA model

Models Chi-square (df) P CFI TLI RMSEA Chi-square
differences

1.Unconstrained model 67.20(24) .00 .90 .90 .05 --
2.Freed one parameter (IMP3) 57.11(23) .00 .90 .90 .05 10.09**
3.Freed two parameters 48.76(22) .00 .89 .88 .05 18.44%*
(IMP3, TMS2)
4.Freed three parameters (IMP3,  40.59(21) .00 .90 .88 .05 26.61**
TMS2, IMP2)
5.Freed four parameters (IMP3, 32.79(20) .04 .90 .88 .05 34 41**
TMS2, IMP2, ATI2)
6.Freed five parameters 29.31(19) 06 .90 .90 .05 37.89%*
(IMP3, TMS2, IMP2, ATI2,

IPP5)

4.5.2 Construct reliability of composite measurements

Next, | examined internal consistency of the composite measures (Cronbach’s
Alpha). It is widely suggested that the alpha coefficient of .70 is a minimum
acceptable threshold (Nunnally & Bernstein, 1998). Table 4-8 shows that all
measured constructs achieved a good reliability across two samples. Due to the

partial invariant measurement, the composite reliabilities between two samples were
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not identical. However, the differences among the reliability values were relatively

small.

Table 4-8: Composite reliability and standard error for each construct

Measures / Country Australia Thailand
Reliability (Standard error)  Reliability (Standard error)

Top management support T7(12) .70 (.15)
Financial resources availability 76 (\17) 71 (.20)
Implementation policies & practices 81 (.11) .82 (.10)
Implementation climate .92 (07) .90 (.07)
Implementation effectiveness 74 (.08) .83 (.15)
Innovation effectiveness .85 (.02) .86 (.02)
Human resources availability 73 (.27) 79 (.27)
Organizational attitude toward .96 (.03) .94 (.06)

future innovation adoption

4.6 Analysis Procedures for study one and two

As noted earlier, the first tests the full original model of implementation
effectiveness and study two tests an enhanced model of implementation effectiveness.
To assess these models, I performed path analyses with latent variables using a single
indicator. The path analysis with latent variables is known as structural equation
modeling. I used this technique to examine dependence relationships among eight
latent variables.

Due to the sample size, it was necessary to reduce a model complexity (number
of parameters); therefore, I used a composite score for each construct. Each latent
variable has only one observed indicator associated with it. For example, Figure 4-2
shows that measurement of top management support (the “observed” variable) is an
indicator of TMS (the “latent” variable in the structural model). The arrow goes from
the latent variable to the indicator, showing that the indictor is caused by the latent

variable. The observed variable also contains some measurement error (as indicated
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by etms). A commonly used method to calculate this error term is (1 — Reliability of

the variable A) multiply by variance of the variable A (Byrne, 2001).

Top
management
support

=D

Figure 4-2: An example of single indicator of latent variable

4.7 Results of study one

Study one aims to examine the original model of implementation effectiveness.
As noted earlier in this chapter, organization size had the potential to influence the
relationship between implementation effectiveness and overall innovation
effectiveness. Therefore, it is adding to the original model as a control variable.
Goodness of fit results indicated that the original model of implementation
effectiveness represented a poor fit to the Australian [x*(13) = 31.73, p < .05] and
Thai [y*(13) = 41.09, p < .05] data (see Table 4-9 fro the remaining indices).
Although the GFI values indicated an adequate fit among two samples, GFI I sensitive
to sample size (Fan, Thompson, & Wang, 1999). CFI, TLI and RMSEA values all
indicated a poor fit to the datasets. Thus, it was apparent that there were possible
areas of misfit. To identify the problematic areas, | examined the MIs. The
maximum MI was associated with the path from top management support to
implementation climate. The value of 15.65 indicated that freeing this parameter
would reduce a chi-square value by at least 15.65. This path between top
management support and implementation climate was also in Klein et al.’s (2001)

final model. Therefore I adapted the path between top management support and
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implementation climate into the model. Subsequently, I reexamined the original

model with the additional path (see Figure 4-3) across two samples.

Table 4-9: Goodness of fit results of the original model examination between

Australian and Thai samples

Goodness of Fit Measure Australia Thailand Recommended Value
CMIN/DF 2.44 3.16 Between 1 to 2
GFI 0.94 0.91 0.90 or more
RMSEA 0.10 0.13 0.08 or less
TLI 0.74 0.56 0.90 or more
CFI 0.84 0.72 0.90 or more

’ r AU=0.0
Financial Resources _I\_h - g i 3
AviilabiliGeu— — AU=0.55%+ AU = 0.28%# AU = 0.40% %
(FRQ‘ TH=030%% TH = 0.54% %+ TH = 0.55%%
Implementation Implementation Implementation [nnovation
Policies & Practices ——» Climate — = effectimess  —»  Effectiveness
on e g o
Top Management ; AL = 20,05~ AU =-002
Suppets AU=033%% : TH=-008 ~~_—  TH=-0.11
(M TH=027* -
: ! Orgnization size
' ) f (control variable)
1 Al = 0.44%* 1
! TH = (.49 % !

Figure 4-3: The original model of implementation effectiveness with the
additional path from TMSto IC
Path loadings shown in Figure 4-3 indicate positive relationships among

variables (TMS to IPP; IPP to IC; IC to IME, and IME to INE). The hypothesized
relationship between financial resources availability and implementation policies and
practices is insignificant. Further, organization size (the control variable) did not
significantly relate to implementation effectiveness. Lastly, there is an insignificant
relationship between organization size and innovation effectiveness as well. Further,
the additional path from top management to implementation climate was significant
across Australian and Thai samples. Table 4-10 displays summarized findings of the
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first study (testing the full original model of implementation effectiveness).

Table 4-10: Summarized findings of Study one (testing the full original model of

implementation effectiveness

Hypothesized relationships Australia  Thailand
1. Financial resources availability influences implementation policies and ~ Not found Not found
practices

2. Top management support influences implementation policies and Yes Yes
practices

3. Implementation policies and practices influences implementation climate Yes Yes
4. Implementation climate influences implementation effectiveness Yes Yes
5. Implementation effectiveness influences innovation effectiveness Yes Yes
An additional emerged path Top management

support influences
implementation climate

Results from Table 4-11 indicate that the original model with the additional path
(TMS to IC) represents a marginal fit to the Australian [x*(12) = 24.03, p < .05] and
Thai [x*(12) = 23.89, p < .05] data. Although the TLI values of both samples are low,
it is close to the minimum desired value of 0.90. In both samples, the chi-square
comparison identifies a significant difference between the original model and the
original model with the additional path [Australia: y2ggeren: (1) = 7.70, p <.05;
Thailand: y24iferens (1) = 17.20, p <.05], indicating the original model with the
additional path (TMS to IC) improved the model fit in both the Australian and Thai
samples. However, RMSEA value from Thai sample was above the desired value. In
Australian sample, RMSEA value represented mediocre model fit. RMSEA is a
widely used index among SEM analysts. It measures the average contribution of
each model restriction to the weighted sum of discrepancies between the empirical
and the model-implied covariance matrices (Nasser & Wisenbaker, 2003). In other
words, RMSEA is a significant index of “badness of fit” (Browne & Cudeck, 1993)
and the poor RMSEA results suggest the model should be rejected.
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Table 4-11: Goodness of fit results of the original model (with the additional path

from TMS to IC) examination between Australian and Thai samples

Goodness of Fit Measure Australia Thailand Recommended Value
CMIN/DF 2.00 1.99 Between 1 to 2

GFI 0.95 0.95 0.90 or more

CFI 0.90 0.90 0.90 or more

TLI 0.89 0.87 0.90 or more

RMSEA 0.08 0.09 0.08 or less

The analyses suggest that although study one provides only marginal support for
Klein et al’s (2001) original model of implementation effectiveness, it strongly points
to an intention between top management support and implementation climate. As a
result, the relationship between top management support and implementation climate
was added to the extended model of implementation effectiveness for an examination
in study two. The following section will discuss results of the extended model of
implementation effectiveness and consider, amongst other things, whether the

extended model enhances Klein et al.’s (2001) original model.

4.8 Results of study two

Study two examines the extended model of implementation effectiveness,
which included human resources availability and organizational attitude toward future
innovation adoption. Figure 4-4 shows the revision of the extended model of

implementation effectiveness based on the finding of study one.
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Human Resources
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Figure 4-4: A revision of the extended model of implementation

effectiveness

Results in Table 4-12 indicate that the proposed model represents an adequate fit
to the Australian sample [y*(23) = 38.77, p < .05]. Although the relative fit index
(TLI) is under the acceptable value, it is very close to the desired value.

Theoretically, a model chi-square value should not be significant if there is a good
model fit. The p-value was close to 0.02, therefore the model chi-square was quite
significant. However, using only the chi-square model value alone is not
recommended (Byrne, 2001): other goodness of fit statistics should be considered.
The overall goodness of fit (GFI), the comparative fit (CFI) and parsimonious fit
(RMSEA) values of Australian sample all suggest the model is sound. An additional
consideration is the improvement of the CFI and RMSEA values obtained in study

one.
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Table 4-12: Comparative results of the Goodness of fit measures between the

original model and extended model for Australian sample

Goodness of Fit Measure

CMIN/DF
GFI

TLI

CFI
RMSEA

The original
model *
2.00
0.95
0.89
0.90
0.08

The extended
model
1.68
0.95
0.89
0.93
0.07

Recommended Value

Between 1 to 2
0.90 or more
0.90 or more
0.90 or more
0.08 or less

*with the additional path from top management support to implementation climate

Similarly, the goodness of fit statistics within the Thai sample showed a very

good model fit [x2(23) =34.75, ns, GFI1 =0.94, CFI1 = 0.92, TLI = 0.93, RMSEA =

0.06]. Table 4-13 showed the overall fit measures achieved the desired values.

Again, the relative fit value (TLI) and the parsimonious fit value (RMSEA) were

considerably better than obtained in study one, which points to the conclusion that

adding the extra variables increases the model specification.

Table 4-13: Comparative results of the Goodness of fit measures between the

original model and extended model for Thai sample

Goodness of Fit Measure

CMIN/DF
GFI

TLI

CFI
RMSEA

The original
model *
1.99
0.95
0.87
0.90
0.09

The extended
model
1.51
0.95
0.93
0.92
0.06

Recommended Value

Between 1 to 2
0.90 or more
0.90 or more
0.90 or more
0.08 or less

* with the additional path from top management support to implementation climate

The examination of the extended model using the Australian and Thai samples

separately provides information on a baseline model for both samples. The next step

examines the extended model of implementation effectiveness across Australian and

Thai samples simultaneously. The aim of this examination is to determine whether
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the model was equally applicable to both groups. I performed a multi group test by
constraining each parameter in the baseline model to be equal across the two samples.
The unconstrained [y*(46) = 143.11 , p < .05] and constrained [*(56) = 254.98 , p <
.05] models were significant difference [y24igerens (10) = 118.87, p <.05], which
suggests examination of different models for Australian and Thai samples. To

identify the areas of differences, I reviewed the MIs for each sample.

4.8.1 Post hoc development the extended model of implementation

effectiveness

The maximum MI within the Australian sample was associated with a path from
top management support to overall innovation effectiveness and indicated that if this
parameter were to be freely estimated, the overall chi-square value would drop by
about 4.47. The goodness of fit statistics results from the extended model in the Thai
sample and a lack of large potential chi-square changes in the MIs suggested the
extended model did not need modification. Given the minimum goodness of fit
statistics from Australian model, I added a path from top management support to
overall innovation effectiveness into the extended model for a re-examination.

The goodness of fit statistics showed that the revision of the extended model in
the Australian sample improved model fit [x2(22) =33.52, ns, GF1 =0.95, CFI = 0.95,
TLI=0.92, RMSEA = 0.06]. The model chi-square and overall fit values showed a
significant improvement from previous model [x*(23) = 38.77, p < .05, GFI = 0.95,
CFI1=0.93, TLI = 0.89, RMSEA = 0.07]. Therefore, I decided to keep the path from
top management support to overall innovation effectiveness in the extended
implementation effectiveness model for the Australian sample. Figures 4-5a and 4-5b
show the final extended model of implementation effectiveness that derived from
Australian and Thai samples. Overall, the models from Australia and Thailand were
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similar, except for the additional path between top management support and
innovation effectiveness, which occurred only in the Australian sample. These
similarities and the one point of difference will be discussed in the next chapter.

Details of path loading and hypothesis testing will be discussed in a later section.

0.50%#%

(L32EEE

(0.47%%=

Organization size
{control variable )

Figure 4-5a: A final extended model of implementation effective for Australian sample

Organization size
(control variable)

Figure 4-6b: A final extended model of implementation effective for Thai sample
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To confirm that the final models were fully mediated, I compared a rival model
(each construct had a path to every other construct in the model) to the final extended
models from Figures 4-5a and 4-5b. If the final extended models are fully mediated,
the rival model’s chi-square should not be significantly different from the extended
models’ chi-squares. If a significant difference in chi-square occurs, the alternative
model should be examined.

Comparisons between the rival non-mediated model [x2(9) =11.51, ns] and the
Australian [y*(22) = 33.52 , ns] and Thai models [x*(23) = 34.75, ns] indicated no
significant differences [Australiany2ggeren: (13) = 21.93, ns; Thaiy2gigeren: (14) = 23.25,
ns]. Given these results, the final model for Australian and Thai samples remained as
in Figure 4-5a and 4-5b. Having validated the models, the next step was to determine
the significance of direct and indirect effects among variables in the final models.
The aim of examining direct and indirect effects was to test the hypothesized

relationships among variables.

4.8.2 Hypotheses assessments

In this section, I test my hypotheses via direct and indirect effects examination.
Although, the current thesis hypothesized direct relationships among variables, the
extended model of implementation effectiveness implied the mediation effects.
Mediation is the influence of a third variable on a relationship “which represents the
generative mechanism through which the focal independent variable is able to
influence the dependent variable of interest” (Baron & Kenny, 1986). Ideally, the
Sobel test is used to determine the direct and indirect effects in the meditated model.
However, the Sobel test is very sensitive to sample size and works best in a large
sample (Preacher & Hayes, 2004). Alternatively, AMOS 7.0 offers the estimation of
direct, and indirect effects through the bootstrap procedure. The bootstrap technique
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allows researchers to determine the stability of parameter estimates with a greater
degree of accuracy (Byrne, 2001). The bootstrap technique can be used with a
moderate sample size (Yung & Bentler, 1996); and was appropriate to use in this
instant. Consistent with Efron and Tobshirani’s (1993) recommendations, [
constructed 95% confidence intervals (Cls) on the basis of 10,000 bootstrap estimates.
The bootstrap procedure illustrated the significance of direct and indirect effects
among variables as shown in Table 4-14. If both direct and indirect effects have
significant values, a partial mediation occurs. If the direct effect value is not

significant but the indirect effect value is significant, a full mediation occurs.
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Table 4-14: Direct and indirect effects in Australian and Thai samples

Direct effect Countries Indirect effect Countries Remarks

FRA-> IC AU =0.02 FRA-> IPP = IC AU =0.35% IPP did not mediate between FRA and IC
TH=0.09 TH=0.46" (because FRA did not significant relate to IPP)

T™S > IC AU=0.36" TMS-> IPP - IC AU=0.74"" | IPP partial mediated between TMS and IC
TH=10.36" TH=10.56""

IPP - IME AU =0.04 IPP - IC - IME AU=0.65"" | IC full mediated between IPP and IME
TH=0.12 TH=0.63""

IC - INE AU=0.13 IC 2 IME - INE AU=0.88" | IME full mediated IC and INE
TH=0.12 TH=0.95"

HRA - INE AU=0.16 HRA - IME > INE AU =0.77" | IME full mediated HRA and INE
TH=0.19 TH=1.17"

IME > ATI AU=0.14 IME - INE > ATI  AU=1.02"" | INE fully mediated IME and ATI
TH=0.12 TH=0.96""
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The results of direct and indirect effects analysis through the bootstrap
procedure confirmed mediation effects for implementation climate, implementation
effectiveness and innovation effectiveness. Furthermore, the results supported
significant relationships among most variables (see Table 4-15 for a summary).
Firstly, (H1) financial resources availability did not significantly influence
implementation policies and practices in both samples (Australian sample: § = 0.06,
ns; Thai sample: B = 0.18, ns). As hypothesized in H2, top management support
significantly and positively influenced implementation policies and practices
(Australian sample: § = 0.47, p <.05; Thai sample: f = 0.28, p <.05). Likewise, for
H3 implementation policies and practices significantly and positively affected
implementation climate (Australian sample: § = 0.27, p <.05; Thai sample: = 0.28,
p <.05). Similarly, for H4 implementation climate also significantly and positively
influenced implementation effectiveness (Australian sample: B = 0.38, p <.05; Thai
sample: f =0.35, p <.05). Moreover, for H5 implementation effectiveness was also
significantly and positively affected by human resources availability (Australian
sample: f =0.27, p < .05; Thai sample: f =0.57, p <.05). In addition, for H6
implementation effectiveness significantly and positively influenced overall
innovation effectiveness (Australian sample: f = 0.50, p <.05; Thai sample: = 0.60,
p <.05). Finally, for H7 organizational attitude toward future innovation adoption
was significantly and positively effected by overall innovation effectiveness
(Australian sample: B = 0.52, p <.05; Thai sample: f = 0.36, p <.05).

Besides my hypotheses, there were two additional relationships that emerged.
Firstly, a significant and positive relationship between top management support and
implementation climate (Australian sample: § = 0.36, p <.05; Thai sample: § = 0.49,

p <.05). This relationship was consistent with Klein et al.’s (2001) findings.
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Secondly, a significant and positive relationship between top management support

and overall innovation effectiveness emerged within Australian sample (B = 0.26, p <

.05). Potential explanations and implications of these emerging paths are discussed in

the next chapter.

Table 4-15: A summary of hypotheses testing based on the final extended model

of implementation effectiveness

Hypotheses Australia Thailand
1. Financial resources availability influences Did not support Did not support
implementation policies and practices hypothesis hypothesis
2. Top management support influences Supported hypothesis | Supported hypothesis
implementation policies and practices
3. Implementation policies and practices influences ~ Supported hypothesis | Supported hypothesis
implementation climate
4. Implementation climate influences Supported hypothesis | Supported hypothesis
implementation effectiveness
5. Human resources availability influences Supported hypothesis | Supported hypothesis
implementation effectiveness
6. Implementation effectiveness influences Supported hypothesis | Supported hypothesis
innovation effectiveness
7. Overall innovation effectiveness influences Supported hypothesis | Supported hypothesis

organizational attitude toward future innovation
adoption

8. The proposed extended model of implementation
effectiveness can generalize across Australian and
Thai samples.

Not fully supported, an additional path
between top management support and
innovation effectiveness has emerged from

this study
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4.9 Summary

This chapter presented the results of data analyses. The results from construct
testing demonstrated the validation and reliability of the measurements used in this
thesis. Although the results from study one did not support the original model of
implementation effectiveness, it drew attention to the relationship between top
management support and implementation climate. Finally, the results from study two
confirmed that the extended model had improved the original model of
implementation effectiveness. Furthermore, the results indicated there was a
significant relationship between top management support and innovation effectiveness
emerging within Australian sample. The next and final chapter develops some
interpretations of the findings and considers the implications arising from the

research.
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CHAPTER 5 : DISCUSSION AND CONCLUSION

Although Klein et al.’s (2001) model has received considerable attention in
academic circles no one has re-examined the full original model of implementation
effectiveness. This thesis is the first to replicate Klein et al.”’s (2001) original model and
develops a new extended model of implementation effectiveness.

This chapter interprets the results of both studies. | consider the similarities and
differences between study one’s results and Klein et al.’s original model. Next, this
chapter turns to study two’s results and discusses the generalizability of the extended
model of implementation effectiveness across Australia and Thailand. Further, it suggests
possible explanations of differences between the final models for the Australia and
Thailand samples. This chapter also discusses limitations of the study and makes some
recommendations for future research directions. Lastly, the chapter identifies the
contributions of the thesis in terms of the theoretical and practical implications for

research scholars and practitioners.

5.1 Replication of Klein et al.’s (2001) original model of
implementation effectiveness

The original model assumed that organizational differences in innovation
effectiveness are related to implementation effectiveness and that implementation
effectiveness, in turn, is related to top management support, financial resources
availability, implementation policies and practices, and implementation climate. Figure
5-1 summarizes the results of the replication Klein et al.”’s (2001) original model. Most of
Klein et al.’s hypothesized relationships were found in the Australian and Thai samples,
with the exception of the relationship between financial resources availability (FRA) and

implementation policies and practices (IPP). Furthermore, the relationship between top
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management support (TMS) and implementation climate (IC) emerged in this thesis and
in Klein et al.”s (2001) final model. The following sections discuss each hypothesis in

detail.

The path between
FRA and IPP was insignificant
Financial Resources 11 both Australia and Thailand

Availability o 3
S -
Implementation Implementation Implementation Innovation
Policies & Practices ——» Climate ——»  effectimess ——»  Effectiveness
on a0 oie) oo

Top Management f A

Support 1 :

(IMS) .

] ]
Additional path between TMS to IC has emerged
in both Australia and Thailand

Figure 5-1: A summary of the results of the replication of Klein et al.’s(2001)

original model of implementation effectiveness

5.1.1 Top management support (TMS) - implementation policies and practices
(IPP)

This results show that TMS influences IPP positively: the more that senior
management realize the importance of implementing the innovation, the more they
introduce implementation-related polices and practices. Previous studies’ results
generally support this finding (e.g., Guido, et al., 2007; Nigel, et al., 2005) and indeed
Klein et al. (2001) hypothesized this relationship. Nevertheless, this finding is
particularly interesting, as Klein and her colleagues (2001) did not find a significant path
between TMS and IPP. Their bivariate correlations indicated a moderate relationship
between TMS and IPP (r = .31, p < .05), but the path was not significant in their final
model. Further, their bivariate correlations between TMS and implementation climate
(IC) (r = .55, p <.001) showed a stronger relationship than between TMS and IPP. Given

their correlation results, it is not surprising that Klein et al.”’s (2001) preliminary model
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test using regression analysis did not find significant path between TMS and IPP.
Regression is best when the 1V is strongly correlated with the DV but uncorrelated with
other IVs (1996). Klein et al.’s (2001) study also showed a high correlation between
TMS and financial resources availability (FRA) (r = .52, p <.001). Further, there was
also a high correlation between FRA and IPP (r= .42, p <.01). This raises a possibility
that FRA takes power from TMS in explaining the relationship with IPP. As a result,
Klein et al. (2001) found a significant relationship between FRA and IPP, but not between
TMS and IPP. On the other hand, this thesis showed a weak to moderate relationship
between TMS and FRA (raustralia = .17, p < .05; Irhailang = .36, p <.01). However, this
thesis indicated a non-significant relationship between FRA and IPP (raustratia = -.04, ns;
Ithailand = .15, NS). Therefore, FRA did not affect the relationship between TMS and IPP
in this thesis.

It is useful to consider the context of the two sets of findings. Klein et al.’s (2001)
studied the implementation of the Manufacturing Resources Planning (MRP 1) system. It
is almost impossible to implement the MRP 11 system without a computer. Therefore,
organizational members require IPP such as system training, software accessibility and
user-help services. In many companies, technology specialists or computer technicians
may presume a major role in developing and providing these policies and practices.
When organizations provide an adequate budget to these technicians, they may have a
direct influence in forming IPP more than top managements. If it is the case, FRA could
possibly take a power from TMS in explaining IPP and that is why Klein et al.’s (2001)
final model showed a strong significant relationship between FRA and IPP, not TMS and
IPP.

This thesis studied a range of innovations and many of which were not computer
based. For example, when designing a new product, organizational members may require

additional time to obtain some ideas of the new product. Further, they require additional
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experiences through training and networking. In this case, top management may assume a
primary role in providing or authorizing these policies. Thus, the current research did not
show a shared variance between TMS and FRA, instead it showed a strong direct
relationship between TMS and IPP. The current findings are in line with previous
research in innovation management, technology management, and change management
indicating a significant relationship between TMS and IPP (e.g. Ashok & Mary, 1997,

Helfrich, Weiner, McKinney, & Minasian, 2007; Jarvenpaa & Ives, 1991).

5.1.2 Top management support (TMS) - implementation climate (IC)

This thesis also found an additional significant direct relationship between TMS and
IC. Although the path between TMS and IC was not included in the original model of
implementation effectiveness, Klein et al. (2001) also found this path emerging in their
results. This means that the IC was a result of TMS as well as from IPP. My findings
indicate that organizational members differentiate separate effect on innovation
implementation from managerial commitment and policies and practices.

The robustness of this relationship is demonstrated by its emergence in both the
Australian and Thai samples. Although Klein et al. (2001) did not hypothesize the
relationship, two recent studies published after the current commenced, suggest its
existence. Kathleen, Gregory and Charles (2006) conducted a study of patient safety
initiatives (PSI) implementation among 252 hospitals from 37 States in the US. The
authors concluded that top management support was related to perceptions of PSI’s
importance. Likewise, Lee, Kim and Kim’s (2006) study of the enterprise-wide
knowledge management initiatives implementation in 42 Korean organizations indicated
that top management support fostered a climate for knowledge management.

The path between TMS and IC emerged empirically from my data. Despite not

being hypothesized, the relationship between TMS and IC has been supported not only
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from the results of Klein et al. (2001), but from other research as well. The combined and
growing body of evidence strongly supports inclusion of the path from TMS and IC in the

models of implementation effectiveness.

5.1.3 Financial resources availability (FRA) = implementation policies and

practices (IPP)

Given the finding of prior studies, including Klein et al.”’s (2001) study, the lack of a
significant association between FRA and IPP is surprising. Many studies of enterprise
resource planning systems (ERP) implementation indicated the evidence that companies
spent a lot of money in providing ERP training (Alemayehu & Arjun, 2006), higher pay
package during implementation (Ramaraj, 2007), incentives programs (Kweku-Muata &
William, 2003), and technical support (Willis, Ann Hillary, & Amy, 2001). The absence
of a significant relationship between FRA and IPP in both the Australia and the Thailand
samples brings the question “Does money really matter for the implementation
activities?” What could be the potential explanation of the dissimilarity between this
finding and the evidence in literature?

Firstly, the difference of studied innovation could affect the results. Klein etal.’s
study (2001) examined an innovation called manufacturing resource planning system
(MRP 11). The MRP Il is a predecessor of ERP, both of them are a business information
integration system (Joseph & Diane, 2006). Both MRP Il and ERP are considered radical
innovations as they produce extensive organizational, operational and managerial changes
(Spathis & Ananiadis, 2005; Wu & Wang, 2006). Implementing radical innovations, such
as information integration systems, incur sizeable financial investments in implementation
activities. In some cases the implementation project was abandoned when the money ran
out (Ada, 2003). The studied innovation in Klein et.al.”’s (2001) study (2001), i.e. MRP

I1, could be considered a radical innovation to the organizations in their study, therefore,
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the financial resources availability was significantly influenced by implementation
policies and practices.

In contrast, | investigated various innovations, such as new products or services,
new technologies or machinery, and new management practices. These innovations are
not necessarily radical innovations but could be upgrades of an existing technology or
practice. To explore this possibility, | obtained the radicalness of information from the
main research project with permission from the chief investigator. My thesis was part of a
wider project in which a question asked respondents “To what extent were implemented
innovations radically different from what the organisation had or did?” A five-point
Likert scale was used (1= not at all and 5 = a great deal). Table 5-1 shows the mean score

of radicalness by nation and innovation types.

Table 5-1: Organizational perception of radicalness from their implemented

innovations

Innovation types Australia Thailand Numbers of respondents who rated 5
Mean (SD) Mean (SD on radicalness scale (%)
Australia Thailand

Product/service innovation 3.27 (0.89) 2.76 (0.91) 2 (1.48%) 2 (1.63%)
Process innovation 3.26 (1.10) 2.59 (0.89) 12 (8.89%) 3 (2.45%)
Management innovation 3.16 (1.09) 2.94 (1.20) 6 (4.44%) 2 (1.63%)
Overall radicalness 3.12 (0.86) 2.73 (0.85) 2 (1.48%) 2 (1.63%)

The overall radicalness scores from Australia (mean = 3.12) and Thailand (mean =

2.74) confirm that Australian and Thai companies did not perceive a great deal of

radicalness in their implemented innovations. Further, the number of firms that rated five

(a great deal) on the radicalness of their implemented innovations was low. These points

to the conclusion that the innovations studied in this research were essentially incremental
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changes in both Australian and Thai samples. Furthermore, the industry samples across
the two samples were similar. Also the organization size was controlled to minimize the
confounding effect and maximize the generalizability.

Given these differences in radicalness, it is interesting to consider the idea that
financial resource allocation can depend upon the level of radicalness. A case in point
considers the Queensland University of Technology (QUT) implemented replacement of
its Online Learning and Teaching (OLT) system with the Blackboard Academic Suite in
2007/2008. Both Blackboard and OLT are web-based learning management systems that
allow students to access their online learning materials. Implementing Blackboard did not
require a radical change to the entire organization of QUT. Moreover, QUT could utilize
its present technicians to provide some training or update the manuals for staff members.
Staff members have used the OLT previously, thus they had some prior knowledge of
web-based learning management systems. Hence, staff members did not require
extensive support from the organization. As such, a large implementation budget was not
critical factor in establishing policies and practices for implementing incremental
innovations.

It may be that FRA affects IPP for radical innovations but not for incremental
innovations. The IPP that are needed for radical innovations are highly resource intensive
and require greater FRA; while those needed for more incremental innovations have fewer
financial requirements. This thesis did not intend to investigate the potential moderating
effects of the radicalness of the innovation (and, indeed, the sample size precludes a post
hoc). The question remains open for future research.

Having skilful and knowledgeable employees can be an additional cost to
organizations, and as such, there may have been an indirect relationship of financial
resources via human resources availability. However, the test of the alternative model

which included the path from FRA to HRA (study 2), did not provide evidence of such a
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relationship. Finally, it could be argued that respondents were not aware of FRA issue
because they were not involved with the financing decisions; however, the respondents
were senior managers and therefore would be considered knowledgeable with aspects of

finance and implementation plan.

5.1.4 Implementation policies & practices (IPP) - the implementation climate (IC)

As hypothesized, this thesis found a relationship between IPP and IC; better policies
and practices for implementation increased the level of support by organizational
members for implementation activities.

Interestingly, Klein et al.’s (2001) study did not find a significant path from IPP to
IC. The authors stated “Our findings regarding the relationship of implementation
policies and practices and implementation climate are difficult to interpret” (Klein et al.,
2001). However, when | examined the bivariate correlation from Klein et al.’s original
study, | found that there was moderate relationship between IPP and IC (r = .40, p <.01).
This means that the relationship between these two variables was identified (at the
bivariate correlation) in the original study. Further, | investigated correlations among IPP,
IC and IME to determine some possible explanations of the disparity in Klein et al.’s
(2001) and this thesis’ findings. The bivariate correlations from Klein et al.’s (2001)
study indicated a relatively strong relationship between IPP and IME (r = .51, p <.001).
Particularly, the relationship between IPP to IME from Klein et al.”s (2001) study is
comparatively stronger than my thesis (raustratia = -21, p < .05; Fthailand = .29, p < .01); in
other words, IPP had a direct effect on IME rather than being mediated by IC as
hypothesized (and as found in my thesis).

Historical research in climate defines the climate as a shared perception of
organizational members relating policies, practices and procedures in particular setting

such as safety climate (Griffin & Neal, 2000), service climate (Schneider, White, & Paul,
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1998) climate for creativity (Ekvall, 1996), climate for sexual harassment (Willness,
Steel, & Lee, 2007) and climate for organizational change (Jimmieson, Terry, & Callan,
2004). General measures of climate subsumed measures of policies and practices in
particular types of climate. Many past studies (e.g. Ekvall, 1996; Griffin & Neal, 2000;
Jimmieson et al., 2004; Willness et al., 2007) confirmed that policies and practices
affected organizational climate. Further, Helfrich et al.’s (2007) research using Klein et
al.”’s (2001) original model of implementation effectiveness (details were discussed in
chapter two) also confirmed the relationship between IPP and IC among health sector
organizations. This thesis also found a fundamental relationship between IPP and IC.
The missing linkage between IC and IPP from Klein et al.’s (2001) study could possibly
be caused by the studied innovation-MRP Il system. As | mentioned earlier, the
implementation of MRP Il requires extensive technical knowledge regarding hardware
and software. Organizational members, who are provided adequate supportive policies
and practices, may be willing to participate or use innovation directly. Thus, the
relationship between IPP and IME from Klein et al.’s (2001) study was not obligatory
mediated through IC. It is probable that the non-significant relationship between IPP and

IC occurred specifically in Klein et al.’s (2001) study context.

5.1.5 Implementation effectiveness (IME) - innovation effectiveness (INE)

As | have mentioned earlier in the chapter 1, my thesis based on the assumption that
effective implementation will lead to effective innovation overall. The hypothesis that
IME will lead to INE is supported. An effective implementation is characterized by
smooth procedure, fewer problems and less resistance among organizational members to
use an innovation or participate in the implementation activities (Klein et al., 2001); such
an implementation is more likely to lead to gaining benefits from the innovation. This

thesis also indicated that IME fully mediates the relationship between IC and INE. This
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means that the organization’s perception of implementation climate (IC) influenced the
implementation process (IME), which in turn affected the benefits derived from the
innovation (INE). The relationships among IC—=>IME- INE have been supported by
previous studies as well (e.g. Arezes & Miguel, 2005; Palo & Padhi, 2006; Rayworth,

1993).

5.2 Improvement of Klein et al.’s (2001) original model of
iImplementation effectiveness

Previous research indicated that financial and human resources influence
implementation effectiveness (Jimmieson et al., 2004; Nystrom, Ramamurthy, & Wilson,
2002; Starkweather, 2005). Moreover, during the implementation stage, human resources
become one of the major success factors for the implementation (Porter, 2005). Klein et
al.’s study (2001) did not consider human resources. Therefore, this thesis included both
financial and human resources availabilities into the model of implementation

effectiveness (Figure 5-2).

Human Resources
Availability
(HRA)
Financial Resources
Availability
FRY v
Implementation Implementation Implementation Innovation
Policies & Practices ——» Climate ——»  cffectiness —»  Effectiveness
wn w© e ™D
Top Management f 4
Support H
U | -'
i I 1 Orgnizational Attitude
: toward Future
I Innovation Adoption
i : (ATI)
i_ Additional path between TMS to INE has emgered m Australia only I
Original variables  Extended variables
fromKleinetal's  from the current
snu thesis

Figure 5-2: A summary of results of the extended model of implementation

effectiveness
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5.2.1 Human resources availability (HRA) - Implementation effectiveness (IME)

This thesis confirms that skillful and capable employees increase the level of
implementation effectiveness in both Australian and Thai organizations. This finding
creates a better understanding of factors influencing the success of the implementation.
The original model of implementation effectiveness implied that effective implementation
is affected only by the climate for implementation. However, only perceiving the
importance of the implementation may not be sufficient to drive successful
implementation. For instance, imagine an employee who perceives a positive
implementation climate surrounding a new IT innovation but who is unable to make full
use of the specific IT training provided due to an overall lack of computer literacy. That
employee, and others like him/her, is less likely to use the innovation accurately and thus
the success of the implementation will be low.

Based on the findings from this study, therefore, | suggest that organizations may be
required to have capable staff who can deal with any problem occurring during the

implementation as well. Further practical implications are discussed in later section.

5.2.2 Innovation effectiveness (INE) = Attitude toward future innovation adoption
(ATI)

My extended model of implementation effectiveness extends beyond the end of the
implementation stage to the post implementation stage. Generally, studies of innovation
implementation focus on the implementation completeness and success. However, the
question remains “Why, at the end of the implementation, do some companies decide to
adopt more innovations and some companies not?” Previous research has identified that a
positive attitude toward innovation influences innovation adoption (Damanpour, 1991).
However, until now, we did not know if past implementation affected an organizations’
mind-set about future innovation adoption. Therefore, this thesis contributes to our
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understanding of innovation by examining relationships among implementation
effectiveness, innovation effectiveness and organizations’ attitude toward future
innovation adoption.

This thesis indicated that when organizations perceive that the innovation is
effective in a number of areas, they have a more positive attitude toward future innovation
adoption. This useful finding, while novel in the field of innovation implementation, is
consistent with knowledge within social and cognitive psychology theory regarding
attitude formation where research has shown that attitudes are often based on previous
experiences (e.g. Anderson, Hodge, Lavallee, & Martin, 2004; Jacoby, Gorry, & Baker,
2005; Poortman & Van Tilburg, 2005). In the field of innovation however, the finding
has further implications. Based on the theory of planned behavior (Ajzen, 1991),
Unsworth et al. (2005) developed the theoretical framework called innovation theory of
planned behavior (I-TPB) to explain innovation adoption at the organizational level. The
I-TPB suggests that an organization’s positive attitude towards an innovation will enhance
the likelihood of further innovation adoption in the future. Thus, those organizations that
perceive greater benefits from an implemented innovation are more likely to have positive
attitudes towards future innovation adoption, which in turn may lead to an actual
innovation adoption. This thesis examined the relationships among IME-> INE - ATI.
Future researchers may consider a longitudinal study to examine the relationship among
organizations’ attitude toward future innovation adoption and the actual adoption in the

future.

5.2.3 Top management support (TMS) - Innovation effectiveness (INE)

This thesis examined if the extended model of implementation effectiveness was
equivalent across Australia and Thailand by performing multiple group analysis in AMOS
7.0. The results indicated that the extended model of implementation effectiveness was
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not equivalent across the Australian and Thai samples. The post hoc analysis of the
extended model suggested introducing the path from top management support to
innovation effectiveness in Australia. It is possible that this finding represents a percept-
percept bias, such that those who purport high levels of top management support also,
therefore, report high levels of benefits. However, while there was moderate correlation
between top management support and innovation effectiveness within the Australian
sample (r = .34, p = .01), the correlation between these two variables in the Thai sample is
substantially lower (r = .20, p =.01). Thus, it is unlikely that the relationship in the
Australian sample is simply due to a percept-percept bias.

Yet, the direct relationship between TMS - INE has also been suggested in a recent
study by Tan and Zhao (2003) who studied the implementation of a technical information
system among 22 research oriented commercial companies in Singapore; they concluded
that when organizations perceived a high level of top management support, they also
perceived the potential benefits of the technical innovation. Singapore has some
similarities to Australia. Singapore has achieved tremendous economic success and has
attained the status of a “developed country”, while Thailand remains status as “developing
country”. Singapore is a first among Asian countries that became the developed country
(Dolven, 1998). A number of comparative studies indicated that Australian and
Singaporean firms have shared some managerial practices (Braithwaite, Westbrook, &
Mallock, 2007; Fisher, Lee, & Johns, 2004; Phau & Kea, 2007). Given that Singapore’s
organizational practices and national economy are more similar to Australia than
Thailand, the emerged path from TMS - INE in Australia has supported by Tan and
Zhao’s (2003) empirical study.

Although the direct relationship between TMS - INE was found in the Australian
sample, there could be some unobserved mediating variables, which were not included in

this thesis. For instance, Auden, Shackman and Onken (2006) commented that highly
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committed top managers can effectively manage uncertainty during project
implementation, which may affect firm performance. Daily and Huang (2001) stated that
managers who strongly support a project implementation regularly check and determine
implementation performance. Further, they take actions to alleviate negative outcomes
during the project implementation to ensure a successful project at the end. Top
management wants successful implementation and they know that improvements are
valued and will be noticed. These perceptions can encourage such managers to go the
extra mile. Lin’s (2007) study indicated that top management support influenced
organizations to share the experience-based information to other networks during the
implementation. This information sharing is essential because it enables organizations to
achieve the implementation goals and to find effective corrections of problems during the
implementation. Furthermore, it is possible that top management who greatly commit to a
project implementation monitor their implementation performance analytically. Orlikoff
(1995) suggested the system governance (standard criteria which reflect what
organizations want to achieve from a project) provides consistent direction and critical
oversight for the overall performance. Thus, high levels of top management support may
mitigate the risk of implementation through checking and corrective action (Daily &
Huang, 2001), information sharing (Lin, 2007), and monitoring the implementation
through system governance (Orlikoff, 1995).

The research design for this thesis did not include any potential mediating effects
between top management support and innovation effectiveness (other than IPP, IC, and
IME). In addition, of course, it must be acknowledged that the single-source data may
have influenced the emergence of this result. However, | suggest that this finding is a

useful contribution as it extends our understanding of innovation effectiveness.
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5.2.4 Possible justifications of non-equivalent model of implementation

effectiveness between Australia and Thailand

This thesis proposed the extended model of innovation implementation effectiveness
based on existing theories and empirical studies. This thesis thus hypothesized model
equivalence across Australia and Thailand. In the main, this hypothesis was upheld and
most of the model was generalizable across both samples. However, because the path
between TMS and INE occurred only in Australian firms, the question remains “Why
does this path not emerge in Thailand?” What are possible explanations of the model
difference between Australia and Thailand?

Governmental policies and regulations

The governmental policies and regulations toward innovation could drive top
management to consider on innovation implementation seriously. In Australia, the
government has initiated various policies to support businesses to adopt and implement
innovation. For instance, the Queensland State Government developed the “Smart State”
program to foster local business in relation to innovation adoption, new technologies and
new research and development. Furthermore, grants and funding are available to support
innovation projects among local industries, e.g. the innovation start-up funding scheme
(ISUS) where the government financially supplies a company up to $85,000 for new
technology-based-product or service development project. Likewise, the Victoria State
Government announced a $66 million funding innovation project for local business
(DIIRD, 2007). Moreover, in 2003, the Victoria State Governments formed the
Department of Innovation, Industry and Regional Development to develop innovative
industries across Victoria. It is plausible that Australian governmental policies and
regulations influence innovation implementation across the country. Furthermore, there

are technological diffusion agencies funded by Australian government which assist
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Australian firms to adopt and implement new technologies effectively. Such support by
the Government may mean that any commitment provided by top management is funneled
directly into garnering the benefits of the innovation.

In Thailand, Rotchnakitmnuai and Speece (2003) conducted interviews with
accounting/financial managers and managing directors from various industries such as
manufacturing, hospitality and airline. They found that Thai government regulation
hindered companies implementing electronic banking for their business transactions.
Intrarakumnerd (2005) reported that overall, innovation related investment in Thailand
was much lower than the neighbor such as Korea, Taiwan, Singapore and Malaysia. The
author indicated that several constraints of innovation activities mainly related to
government support and regulations.

Research suggests that environment variables such as politics, government policies
and regulations affected innovation adoption among organizations (Goulden, 2005; Tan,
Chen, & Liu, 2006; Tierney, 2007). The governmental regulations and policies can be
considered as an environmental context that could affect innovation process from
adoption to implementation stages. The different rules, regulations and policies between
Australia and Thailand could possibly affect the final model of implementation
effectiveness. It also can be argued that government policies and regulations could hinder
or support companies during innovation implementation stage as well. Australian top
management could possibly feel more enthusiastic with innovation implementation since
Australian policies and regulations support local businesses engaged in innovation
implementation. As a result, top management people are more actively involved in
innovation implementation. On the other hand, because of the lack of support from
government or external agencies, Thai top management may not personally commit to the
innovation project as such. They could participate in innovation implementation activity

passively or minimally. Without the government assistance and encouragement, they
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could be less willing to undertake and complete innovation projects. Although being an
innovative company is often critical to long term success, Thai top management,
especially small to medium-sized companies with limited resources, could feel that it is
too risky to be innovative in an environment that offers no external support.

Global competitiveness

Another possible explanation of non-equivalent models of implementation
effectiveness between Australia and Thailand is competiveness within internal and
external markets. A high level of competiveness acts as a sign for companies to take an
innovative response critically (Gharavi, Love, & Cheng, 2004). The different levels of
competitiveness perhaps influence how top managements prioritize innovation. Recent
data from the IMD world competitiveness yearbook indicated that in 2007 the overall
competitiveness level in Australia is ranked 12" while Thailand is ranked 33 (see Table
5-1). Indeed, the past four years, Australia had higher competitiveness than Thailand.
The higher competitiveness of Australia could make successful innovation
implementation more critical for Australian companies as local competitors seek
competitive advantage through innovation.

Implementation tactics

Implementation tactics could also explain of the differences between Australia and
Thailand models. The success of the implantation tactics can be attributed to the top
managements’ ability to make things happen. Nutt (1987) conducted multiple case
studies among 68 companies and identified four implementation tactics that organizations
use to implement new ideas or technologies. They are:
1. Intervention implementation - top mangers create a new norm or re-norm for the

change.

2. Participation implementation - top managers and delegated stakeholders specify

implementation plan.
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3. Persuasion implementation - top management authorizes an external expert to develop
implementation plan.

4. Edict implementation - top managers indicate implementation plan and induce
organizational members compliance via training and policies.

Later, Nutt conducted another study in 1998 examining a relationship between
implementation tactics and perceived project success. Nutt (1998) conducted telephone
interviews with 376 organizations that have implemented new technologies or practices.
He found that the top management that used intervention and participation
implementations, perceived high level of benefits from implementations. On the other
hand, top managements who used persuasion and edict implementations perceived
adequate benefits from implementations. Given that Australia’s mean score (mean =
3.79) of innovation effectiveness (perceived benefits) was higher than Thailand’s mean
score (mean = 3.48), it could possibly be influenced by the implementation tactics.

Nutt (1998) noted a significant relationship between implementation tactics that top
managements employed and perception of implementation benefits which, in the context
of the present study, suggests Australia and Thailand may employ different
implementation tactics based on their management styles. Gelfand, Erez and Aycan
(2007) concluded from their meta-review of cross-cultural studies in organizational
behavior that national culture influenced leaders and followers within organizations.

Culturally, most Thais are uneasy about losing face. When employees are required
to share their ideas in the presence of top management, they tend to remain silent most of
the time. They keep silent because they do not want to say anything impractical or
unconstructive that might humiliate them. Younger employees keep quiet because they
feel lacking in experience to suggest any ideas. Furthermore, in Thai culture, younger
people are taught to play the role of an observer rather than a speaker. Additionally, most

Thai organizations operate under a centralized management system (Kaweevisultrakul &
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Chan, 2007) and hierarchical orientation, with organizational members simply follow
orders (Cuong & Swierczek, 2008). Therefore, it can be generally assumed that Thai
managers are more likely to employ edict-based implementation tactics.

In Australia, Ashkanasy, Trevor-Roberts and Kennedy (2000) identified mateship as
an Australian cultural tract. This implies that the Australian management style focuses
more on the group and egalitarianism (Sarros, Gray, Densten, & Cooper, 2005).

Likewise, Baird, Harrison and Reeve (2007) concluded from 184 organizations in
manufacturing and service industries that prominent characteristics of Australian
organizations were outcome orientation and people orientation. Therefore, it can be
generally assumed that Australian top management is more likely to employ participation
implementation tactics.

To the extent that Australia employs a participation approach and Thailand employs
edict approach, the differences among implementation tactics utilization and management
styles could constitute the different models of implementation effectiveness between
Australia and Thailand. The participative approach may lead Australian top managements
to be responsible for implementation activities (e.g. endorsing policies, influencing
climate for implementation) as well as the implementation outcomes (innovation
effectiveness). One the other hand, the edict approach may lead Thai top managements to
perceive that the organizational members are responsible for implementation activities.
The success or failure of the implementation could be due to the technology or
employees. The theoretical and especially the practical implications are considerable. 1
strongly recommend the future research to investigate the influence of implementation
tactics on implementation effectiveness. Comparison models of implementation
effectiveness among organizations that use the four different implementation tactics
identified by Nut (1995) may result in sound prescriptive advice about matching

implementation tactics to innovation types.
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5.3 Limitations and future research directions

As with any research, this research has a number of limitations. First, common
method variance is a potential concern. Common method variance arises in a situation
where shared-variance among constructs in the study is contributed by the data collection
method (Song & Zahedi, 2005). This variance may inflate true relationships among the
constructs (Tsai & Ghoshal, 1998). According to Podsakoff, MacKenzie, Lee and
Podsakoff’s recommended remedies (2003), | strongly believe that the common method
was not a threat to the reliability of findings. The evidence was the well-fit CFA model,
the measure items for each construct illustrated good localization. Further, the
comparative results between fully mediated model and non-mediated model indicated that
the non-mediated model did not represent the data any better than the fully-mediated
model.

This thesis employed a self-report survey. Informants may inflate the benefits they
perceive from innovation implementation in order to protect the company image; however
Well and Olson (1989) found that self-report performance figures provided by managers
were strongly correlated with corresponding objective measures. This provides some
support for the validity of the responses received.

Further, the research design was cross-sectional method, which precluded analysis
of true causality or time effect. Critical questions such as “will models differ over time
during innovation implementation?” or “how do these independent variables influence
innovation effectiveness over time?” can only be addressed by longitudinal research,
which would require more resources than were available for the present research.

Resource consideration impacted on the length of the questionnaire, and constructs
were measured using less items than Klein et al.’s (2001) original study. While the

measurement models were acceptable fits to the data collected a full replication using all
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questions from the original study may be useful to test the enhance model of
implementation effectiveness. Indeed, future studies may want to add additional
theoretically relevant constructs, such as intervening variables (e.g. radicalness of the
innovation, perception of problems during implementation, an existing implementation
vision), environmental context (e.g. governmental policies and regulations, global
competitiveness) and institutional context (e.g. implementation tactics). Furthermore, I
strongly recommend replicating this study in different countries and contexts as the
conclusions about cultural inferences in particular are limited in a two nation sample.
Finally, I have drawn most of the respondents from the industry partners’ database.
These organizations are at the very least interested at some level in innovation. Thus, I
suggest future research can be performed, including organizations who are not explicitly

interested in innovation

5.4 Theoretical implications

Overall, this research indicates broad support for Klein et al.”s (2001) original
consolidation of innovation implementation theory while enriches the theory by adding
additional constructs and associations between established constructs.

This thesis confirms that human resources influence successful implementation.
Previous research (Meredith, 1987; Nystrom et al., 2002) suggested that skillful and
talented people can understand innovation and manage some problem during
implementation. The extended model has significantly improved Klein et al.’s (2001)
original model, and this thesis contributes a richer model of implementation effectiveness
by integrating innovation chances, innovation management and human resources
literatures.

Furthermore, | employed the SEM technique to overcome the analysis of data

discrepancy from the original study. SEM is generally considered to be more rigorous in
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parsimonious model testing than is multiple regression analysis [which was used in Klein

etal.’s (2001) study]. The SEM technique also allows researcher to test model

equivalence between two groups simultaneously (the test is called multiple group

analysis). This thesis takes advantage of the SEM technique by collecting the data from

two different countries, Australia and Thailand. Using data from multiple nations and the

SEM technique, this thesis can confirm the generalizability of the extended model of

implementation across Australia and Thailand. Furthermore, various industry sectors and

innovation are also considered as a methodological contribution from this thesis (see

Table 5-2).

Table 5-2: The distinctions between Klein et al.’s (2001) original study and this thesis

Klein et al.’s (2001) study

This thesis

Created the integrative model of
implementation effectiveness

Full replication of the original model and
then developed the extended model

Study based on a single innovation

Study based on various innovations

33 organizations in the manufacturing
industry

257 organizations in manufacturing and
non-manufacturing industries

The study used regression analysis to
modify the model and used path analysis to
examine overall model fit

To overcome regression analysis limitation,
the study employed SEM technique to
examine both measurement model and
structural model

Testing only financial resources effect on
the model

Testing both financial and human resources
effect on the model.

Furthermore, the study added additional
variable (attitude toward future innovation
adoption) as a consequent variable of the
implementation effectiveness model.

The study based on only U.S.A. companies

Employed the model to test in the different
context; Australia and Thailand

5.5 Practical implications

The findings suggest that managers should be cognizant of the importance of human

resources, such as skilled staff, when considering innovation implementation. These

human resources may help overcome limited finances in some organizations, particular in
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small to medium sized companies. Analogously, you may have the money to buy a car.
However, to use it you need driving skills, and knowledge of maintenance issues. If you
have family members who can teach you to drive and maintain the car, money is not
required at this stage. Similarly, small to medium sized companies often complain of
being financially restricted and therefore being unable to adopt and implement
innovations. In other cases, companies may have funding to adopt a new technology, but
lack the budget to implement it successfully. This thesis demonstrates that human
resources can enhance innovation implementation effectiveness in addition to financial
resources. The finings suggest such companies may have the capability to successfully
undertake innovations if they adopt a human rather than a financial resource-based
approach. For example, companies can utilize skilled employees to help with
implementation, rather than hiring external consultants.

To ensure the success of innovation implementation, organization members must
not only use the innovation, but they must realize organizational improvements from its
use. This study identifies the significant role of implementation climate and
implementation effectiveness in innovation use. Maximizing communication channels
within organizations regarding innovation implementation is essential. Organizations
should create communication channels wherein all innovation participants can pose
questions or seek information, share their ideas, or participate in planning for innovation
implementation. The more involved staff members are in the implementation process, the
fewer criticisms they are likely to have. Additionally, a participative implementation
process would entice more staff members to voluntarily use innovation. For this reason,
managers need to develop positive perceptions of innovation implementation among
organization members. In doing so, benefits or improvements will be evident.

Additionally, top management is a major predictor of innovation implementation

effectiveness. Top management should endorse activities which foster implementation
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effectiveness, such as clarifying communications, providing supportive policies and
reducing organizational resistance (Basu, Hartono, Lederer, & Sethi, 2002), and a
deficiency is a major impediment to implementation planning success (Cerpa & Verner,

1998).

5.6 Conclusion

The modern world as we know it is no longer as stable and predictable as it was
some twenty years ago. The forces of globalization, information technology and other
technical advancement have made companies adopt and implement innovations. From
innovation researchers’ perspective, innovation is any product, service, technology,
machinery, or managerial practice that is new to an organization. Innovation adoption is
the organizational decision to purchase or implement an innovation. Innovation
implementation, in contrast, occurs when organizations put an innovation into use. The
difference between adoption and implementation is fundamental: organizations often
adopt innovations but fail to implement them successfully.

Past research seeking to identity common predictors of implementation effectiveness
is typified by qualitative case studies. Each of qualitative result demonstrates parts of
implementation story. Yet, what has been missing is an integrative model that captures
and clarifies the multiple determinants of innovation implementation effectiveness. Klein
et al.(2001) proposed widely discussed theoretical model of implementation effectiveness.
This thesis re-examined Klein et al.’s (2001) original model of implementation
effectiveness and enhanced the original model of implementation effectiveness by
introducing the human resources availability and organizations’ attitude toward future
innovation adoption. It also overcame methodology and analysis limitations from Klein
et al.’s (2001) original study. A major outcome of this thesis is an enhanced model of

innovation implementation effectiveness where represents a significant advance towards a
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context sensitive general model of innovation effectiveness.

To conclude, this thesis has contributed to the advancement of our understanding in
management of innovation implementation. Furthermore, this thesis clarifies the validity
of Klein et al.”’s (2001) original model of implementation effectiveness and suggests an
enhanced version of Klein et al.’s (2001)original model. Future researchers are
encouraged to apply the extended version of implementation effectiveness model into
different contexts. This in turn will facilitate future development of more effective

management of innovation implementation.
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APPENDIX A
SCALES ITEMS
Constructs Items Scale
Top Management Support 1. Our organization is strongly committed to the successful implementation of Five-point Likert scale
innovation (1=not at all; 5=a great deal)
2. Innovation implementation is generally carefully planned and costed
3. Innovation implementation is always part of a long term strategic plan
Financial Resources Availability 4. Money is readily available to pay for special projects in the organization Five-point Likert scale
(1=not at all; 5=a great deal)
5. This organization can’t afford to spend money on anything but essentials
6. Recently, financial resources for organizational investments have been cut back
Implementation policies and 7. Our organization provides training to employees before innovation Five-point Likert scale
practices implementation has taken place. (1=not at all; 5=a great deal)
8. Training is often available to employees during innovation implementation
phase.
9. In our organization, the more employees know about innovation and its
implementation, the better their chances are of getting promoted or bonus or
raise.
10. Our organization has provided someone to help when employees get stuck on a
problem while using an adopted innovation.
11. Helpful books and/or manuals are available when employees have problems
with the innovation.
12. Most employees have been so busy that they have very little time to devote to
the implementation of innovation.
13. Our organization has encouraged employees to take time off from their regular
work tasks to attend implementation meetings and training sessions.
14. Employees are well informed about the implementation process.
Implementation Climate 15. Employees do not really care whether the implementations succeeded or failed Five-point Likert scale
16. If employees can avoid using the innovation, they do (1=not at all; 5=a great deal)
17. When given a choice, employees choose not to use the inn
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SCALES ITEMS
Constructs Items Scale
Implementation effectiveness 18. many/few problems Five-point Likert scale
(1=many problems; 5=few
problems)
19. Resistance/ Acceptance Five-point Likert scale
(1=resistance; 5=acceptances)
20. Rough/smooth Five-point Likert scale
(1=rough process; 5=smooth
process)
21. Complicated/simple Five-point Likert scale
(1=complicated process;
5=simple process)
Human Resources Availability 22. There is usually abundant availability of required labor skills within our Five-point Likert scale
organizations for introducing innovation. (1=not at all; 5=a great deal)
23. There is usually no shortage of managerial talent to effectively introduce and
implement innovation.
Organizational Attitude 24. A bad idea /good idea Seven-point Likert scales (-3 to
3).
toward future 25. Negative / positive
innovation adoption 26. Worthless / valuable/
27. Bad/good
28. Dislike / like
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SCALES ITEMS

Constructs

Items

Scale

Innovation effectiveness

29.

30.

31
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42,
43.
44,

Productivity?
Performance efficiency and productivity?

Costs/labor?

Greater reliability and consistency in performance?
Communication within the organization?

Diversity of products or services?

The organization’s responsiveness to customer demands?
Health and safety within the organization?
Employee involvement?

Customer or client satisfaction?

The financial performance of the organization?
Management-employee relations?

The quality of the products or services?

Employee morale?

Trust within the organization?

The flexibility of the organization?

Five-point Likert scale (1=
Made

much worse; 5 = greatly
improved
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APPENDIX B

Organizational Survey (English version)

Who Are We?

We are researchers from the Work Effectiveness Research Program at Queensland University of
Technology. Our aim is to make the workplace more effective and to promote the success of
Australian organisations.

Why Would You Participate in This Research?

Innovation in organisations is a phenomenon that is being promoted by governments, technology

diffusion agencies, organisational stakeholders, media, and the public. There are many reasons for
promoting innovation in today’s dynamic marketplace, however, the introduction of innovation is
not always successful, nor is it appropriate in all situations.

The aim of this research is to increase the performance of Australian organisations through
understanding the circumstances in which innovation will be most successful and the
implementation processes that will be most effective. The project is funded by an Australian
Research Council Linkage grant (LP0455129), with QMI Solutions and Concentric as industry
partners.

By participating in this research you will:

a) Help to increase our understanding of innovation in Australian organisations

b) Help to formulate policy recommendations regarding innovation adoption and
implementation

¢) Receive a benchmarking report that outlines your innovation levels (and factors
affecting innovation adoption) against other Australian organisations

d) Receive a report outlining recommendations that arise from the research

e) Receive an invitation to a workshop on innovation performance measurement,
including free performance measurement software to assist your organisation in
improving innovation effectiveness

For the purpose of this survey, we define:

e Innovation as a technology or practice that an organisation is using for the first time,
regardless of whether other organisations have previously used the technology or
practice.

e Innovation adoption as an organisation’s decision to install an innovation with the
organisation. Adoption is a decision point, a plan, or a purchase.

e Implementation as the stage following adoption: the transition period during which
organisational members ideally become increasingly skillful, consistent, and
committed in their use of an innovation.

e Introduction of innovation as including both the adoption and implementation of an
innovation.

The information you provide will be treated confidentially.

No-one from outside the QUT research team will have access to a particular organisation’s
responses. The names of individual persons are not required in any of the responses. The
benchmarking and recommendations reports will provide anonymous and/or aggregated findings,
in such a way that specific organisations cannot be identified.
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How do I fill in this questionnaire?

Participation in this research is completely voluntary. If you do agree to participate, you can
withdraw from participation at any time during the study without comment or penalty. Your decision
to participate will in no way impact upon your current or future relationship with QUT or with any
external body (e.g., ARC, QMI Solutions, Concentric).

There are three major sections to this questionnaire and it should take approximately half an hour
to complete. The first asks for details about your organisation. The second section deals with
innovations introduced into your organisation in the last three years — what those innovations
entailed, the outcomes of introducing those innovations, and your experiences of and attitudes
towards innovation. The third and final section concerns any dealings you may have had with
external agencies, such as technology diffusion agencies, government agencies, and universities.

As you will see there are a number of types of questions. Most ask you to tick one box that best
fits your response, however others ask you to circle the answer that best fits your response, and a
few ask you to write your response down. You will also notice that some of the questions are very
similar; that is, they ask your opinion about the same or similar issues. This overlap in questions
ensures that QUT can maintain the reliability and validity of the questionnaire.

There are no right or wrong answers to this survey. Please answer as many questions as you
can. The success of the research depends upon your answering these questions openly,
accurately, and as fully as possible.

If you have any questions regarding this questionnaire, please contact: Sukanlaya Sawang,
School of Management, Queensland University of Technology, s.sawng@qut.edu.au, Phone: 07
3864 5081

Please contact the Research Ethics Officer on 3864 2340 or ethicscontact@qut.edu.au if you have any
concerns or complaints about the ethical conduct of the project. The return of the completed
questionnaire is accepted as an indication of your consent to participate in this project.

We would like to thank you for taking the time to participate in this
research. Please return the questionnaire in the prepaid envelope
provided.
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Section One: Your Organisation

This section asks for details regarding your organisation so that we are able to examine any
differences in innovation effectiveness across different types of organisations. This information
remains strictly confidential.

1. Organisation Name:

2. In what year was your organisation established?

3. Inwhich industry does your organisation belong?
(Please tick one only)

Financial services
Automotive industry
Construction
IT-Technology
Electrical industry
Manufacturing
Service generally
Telecommunication
Chemical industry
Mechanical engineering
Pharmaceutical industry
Design Consultancy

. Other (please specify):

IS—ARToSQ@ o o0 o
o000 0o0ooo

4. How many employees in your organisation?
a.Less than 20
b. 20-50
¢.51-100
d. 101-200
e.201-500
f.501-1000
g. More than 1000

COo00000

5. What was the approximate gross revenue of your organisation for 2003-2004?

$0-$5M
$5-$10M
$10-$50M
$50-$200M
$200-$500M
>$500M

o000 0O

None at Low Moderate High Very N/A
all high

6. What is the intensity of competition in your a d a a Qa a
industry?
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7. To what extent do you agree with the following statements regarding your

organisation?

There are a large number of departments in our organisation
with different functions and specialties below the CEO (i.e.,
marketing, accounting, HR)

There are a high number of occupational specialties or job
titles in this organisation

The organisation is highly de-centralized and participatory,
encouraging many organisational members to be involved in
decision making

The organisation is highly centralized and decision making is
primarily the responsibility of senior management

For most tasks there are well-developed rules and policies

Everyone in this organisation has a well-defined and specific
jobtodo

This organisation can’t afford to spend money on anything
but the essentials

Money is readily available to pay for special projects in the
organisation

Recently, financial resources for organisation investments
have been cut back

Our organisation is performing well relative to our
competitors

8. To what extent do you agree with the following statements?

The philosophy of our management is that in the long run we
get ahead playing it slow, safe and sure.

Our business has been built up by taking calculated risks at
the right time.

Decision making here is too cautious for maximum
effectiveness.

Our management is willing to take a chance on a good idea.
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9. Relative to other organisations in your industry, to what extent does your
organisation emphasise:

Not at Just a To Quitea  Agreat
all little some lot deal
extent
Continual improvement of operating efficiency a a a a a
Product quality through the use of quality circles a a a a a
Making significant modifications to your current manufacturing a a a

technology/process to improve efficiency and effectiveness

Products and/or services that are stable and consistently defined
throughout the market

(M
(M
(M
(M
(M

Sacrificing current profitability to gain market share a a a a a
Price-cutting to increase market share d d d a d
Setting prices below that of the competition d d d d d
Gaining market share at the expense of cash flow and profitability a a d a a
Basic research to provide the organisation with a future competitive a a a a a
edge

Long-term considerations when making budget allocations a d a a a
Formal tracking of significant general trends u u u (. u
Forecasting key indicators of operations d d d d d
Being number-oriented and analytical in your operations a a a a a
Using detailed, factual information to support day to day decision a a a a (]

making

O
O
O
O
O

Comprehensive analysis of business opportunities or challenges
Use of planning techniques u u u a a

Increasing capacity (i.e., prepare to handle a greater volume of a a a a a
business) before competitors do the same

Being the first ones to introduce new products and/or services to the a a a a a
market

Adopting innovations early Q Q a a a
Constantly seeking opportunities related to the present operations Q Q a a a
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10.To what extent does your organisation use the following practices?

Not at all Just a Tosome  Quite alot A great

little extent deal
Routine gathering of opinions from customers d Q a Q a
Explicit tracking of the policies and tactics of a (] a (] a
competitors
Forecasting sales, customer preferences, technology, a a a a a
etc.
Special market research studies a d a d a

11. To what extent do you agree with the following statements regarding your
company’s attitude and behaviour toward aligning organisational
functions/processes (e.g., technology, software, and business processes) and
business strategy

Not at all Just a Tosome  Quitealot A great

little extent deal
Links between technology/software/processes and
business strategy are clearly formulated and pursued . Q a a .
Investments in new technology/software/processes are
screened for consistency with business strategy . 0 0 . Q
Senior Managers have a general understanding of how
products, markets, and technology/software/processes 0 0 0 0 Q
interact and manage these interactions strategically
Innovations or new processes/products are important
for our company as they enhance or enable our 0 0 0 0 0

business strategy
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Section Two: Innovation in Your Organisation

This section deals with any innovation that you have introduced in your organisation over the last
three years and covers the types of innovation that you have introduced (if any) and their
outcomes, your organisation’s view of innovation, and your experiences of implementing
innovations in your organisation.

Please remember that for the purpose of this survey, we define:

e Innovation as a technology or practice that an organisation is using for the first time,
regardless of whether other organisations have previously used the technology or
practice.

e Innovation adoption as an organisation’s decision to install an innovation with the
organisation. Adoption is a decision point, a plan, or a purchase.

e Implementation as the stage following adoption: the transition period during which
organisational members ideally become increasingly skillful, consistent, and
committed in their use of an innovation.

e Introduction of innovation as including both the adoption and implementation of an
innovation.

12. The following is a list of categories of common innovations introduced in Australian
manufacturing organisations. Can you please identify which ones (and how many of each
category), if any, you have introduced in the last 3 years?

Remember, these innovations do not need to have been successful to be counted.
Introduced?  How
many?
New plant or machinery

New manufacturing or product-based technology

Changes in business services

New products

Changes to existing products

New processes or work design systems (e.g., TQM)

New administrative systems (e.g., communication systems, inventory systems)
HRM innovations (e.g., appraisal or reward systems, training)

Organisational restructuring innovations (e.g., merger, expansion)

Other:

WD Iy Sy Sy Ay 6y I
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13. To what extent were these innovations radically different from what the organisation had or

did before?

New plant or machinery

New manufacturing or product-based technology

Changes in business services

New products

Changes to existing products

New processes or work design systems (e.g., TQM)

New administrative systems (e.g., inventory systems)

HRM innovations (e.g., appraisal or reward systems, training)
Organisational restructuring innovations (e.g., expansion)

Other:

14. To what extent do you agree with the following statements regarding your organisation’s view

of innovation?

We consider our organisation to be innovative

We usually wait to make sure an innovation proves itself successful in
other organisations before adopting it ourselves

Our organisation continually adopts new and improved ways to work
Our organisation encourages and rewards those who take risks

Our organisation understands the extent to which innovation affects
the day to day running of our business.

Our organisation has a good understanding of why innovation is
important for the business.

Our organisation needs to innovate in order to survive.

We need to introduce innovation in our organisation to stay ahead of
the competition.

The rate of change in the marketplace is such that we don’t need to be
constantly looking for innovation
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15. In general, what effect have the innovations that you introduced in the last three years had on:

Productivity?

Performance efficiency and productivity?
Costs/labor?

Greater reliability and consistency in performance?
Communication within the organisation?

Diversity of products or services?

The organisation’s responsiveness to customer
demands?

The quality of life of the general public?
Health and safety within the organisation?
Employee involvement?

Customer or client satisfaction?

The financial performance of the organisation?
Management-employee relations?

The quality of the products or services?
The natural environment?

Employee morale?

Trust within the organisation?

The flexibility of the organisation?

Enabling your business strategy?

Other ?
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They Very Slowly  Quickly Very
don’t slowly quickly
16. How quickly do new technological developments arise in
your environment? d d a a a
17. Do you have opportunities to exploit innovation?  Yes U No U
None Very Slow Fast Very
slow fast
18. What is the rate of innovation adoption in your industry? a d a a a

19. Please circle the response that best fits your views on innovation in your organisation.
I the idea of introducing innovation into this organisation.

dislike -3 -2 -1 0 1 2 3 like

20. Overall, introducing innovation into this organisation would be

a bad idea -3 -2 -1 0 1 2 3 a good idea
negative -3 -2 -1 0 1 2 3 positive
worthless -3 -2 -1 0 1 2 3 valuable
bad -3 -2 -1 0 1 2 3 good

21. Is there an individual or group of individuals in the company who:

Notat Justa To Quite A

all little some alot  great

extent deal
Express confidence in what innovations can do a a a Q a
Point out reasons why innovations would succeed a d d a a
Enthusiastically promote innovation advantages d d d a a
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Implementation of Innovations in your Organisation

22. The list below details a number of measures that can be used by organisations to measure the
effectiveness of innovations. Please tick in the first column those that you perceive to be
important in measuring the effectiveness of innovations. Please tick or write in the second
column those that were actually used in your organisation in the last three years.

Performance Measures

Return on investment

Various profit margin measures
Sales and sales growth

Payback and payback period
Cash flow

Customer satisfaction

Customer retention rate

Labour productivity

Quality of products and /or services
Lead time

Delivery reliability and /or speed
Process time

Employee development
Employee knowledge

Other measures: Please specify?

Important?

¢ 0o 0o 0o O 000000 LD 0 0 O

Actual measurements used in
organisation/Obtained record data

23. If there are some measures above that you believe are important, but are not actually used in

your organisation, please provide a reason/s below:
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24. Please circle the number that best describes your organisation’s experiences with innovation

implementation over the past three years.

Many problems 1 2 3 4 5
Employee resistance 1 2 3 4 5
Rough 1 2 3 4 5
Complicated 1 2 3 4 5

Few problems
Employee acceptance
Smooth
Simple

25. To what extent do you agree with the following questions regarding innovation
implementation in your organisation over the past three years?

Employees do not really care whether the implementations
succeeded or failed.

If employees can avoid using the innovations, they do.

When given a choice, employees usually choose not to use the

innovations.

Not at

Q

a
a

Q

a
a

Just a

some
extent

Q

Q
Q

Quite A great

alot deal
a a
a a
a a

26. How did your organisation introduce innovations and implementations over the last three

years?

Senior managers identified a need for change.
Stakeholders (e.g. employees) participated in the
implementation process.

External agencies/consultants persuaded the
implementation.

Senior manages persuaded employees to use the innovation.

Senior manages controlled and monitored employees to use
the innovation.

I am confident that innovations would be successful in this
organisation

| expect that any innovations we introduce would be
successful.

We have successfully introduced innovations in the past.

151

Not at
all

Q

Just a
little

Q

Q

To
some
extent

Q

Q

Quite
alot

Q

Q

A great
deal

Q

Q



Innovation implementation effectiveness

27. To what extent do you agree with the following statements regarding the implementation of

innovation in your organisation?

Implementation is generally carefully planned and costed
Innovation is always part of a long term strategic plan

Our organisation often puts too little time into planning for
implementation

Our organisation provides training to employees before
innovation implementation has taken place

Training is often available to employees during innovation
implementation phase.

In our organisation, the more employees know about
innovation and its implementation, the better their chances
are of getting promoted or bonus or raise.

Our organisation has provided someone to help when
employees get stuck on a problem while using an adopted
innovation.

Helpful books and/or manuals are available when
employees have problems with the innovation.

Most employees have been so busy that they have very little
time to devote to the implementation of innovation.

Our organisation has encouraged employees to take time off
from their regular work tasks to attend implementation
meetings and training sessions.

Employees are well informed about the implementation
process.

Employees are well informed about the strategic reasons
behind the implementation of innovations
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28. To what extent do you agree with the following statements regarding the resources necessary

to introduce innovations in your organisation?

| expect that it would be costly to introduce innovations in
this organisation.

I am confident that we could overcome obstacles when
introducing innovation.

We have access to the resources we would need to use
innovation in our organisation

If we wanted to, there are no obstacles to our using
innovation in our organisation.

There is usually abundant availability of required labour
skills within our organisations for introducing innovation.

There is usually no shortage of managerial talent to
effectively introduce and implement innovation.

We possess cutting edge know-how or have the resources to
create new know-how

We have experience in implementing hard, technological
innovation

We have the relevant technological background and skill
level for innovating

We have previous experiences with soft, managerial
innovation

We know the benefits and ability of innovations that would
support our practice processes

We have existing hardware and software to support
innovation
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Section Three: Innovation, Your Organisation, & External

Agencies

This section is concerned with your organisation’s use of external agencies in the adoption and
implementation of new products, services and ways of working.

29. To what extent do you believe that the following agencies think you should introduce
innovation into your organisation?

Not at all Just a To some Quite a A great

little extent lot deal
Your suppliers a Q a a d
Your customers a a d a a
Your competitors and the industry more generally a a a a a
Technology diffusion agencies a u a a d
Government agencies/departments a a a a d
Professional associations/networks Q d a a a
Universities or higher education institutes Q a a Q a

30. To what extent do you value the opinions of the following agencies in relation to introducing
innovation in your organisation?

Not at all Just a To some Quite a A great
little extent lot deal
Your suppliers a Q a a (.
Your customers a a d a d
Your competitors and the industry more generally a d a a a
Technology diffusion agencies a u a a d
Government agencies/departments a (] a a d
Professional associations/networks a d a a a
Universities or higher education institutes a u a a a
31. Have you had contact with technology diffusion agencies? Yes O No O
If no, please go to Question X.
No Little Some A fairly A very
contact contact contact large large
amount amount
32. What is the amount of contact you have had a Q a a (]

with technology diffusion agencies?
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33. Who initiated the contact between yourselves and the technology diffusion agencies?

a. you/your organisation a
b. the technology diffusion agency a
c. mutual/both a

34. To what extent do the following provide you and/or your organisation with awareness of
potentially relevant innovations? To what extent do they provide you and/or your organisation
with access to innovation? And, to what extent do they assist you in implementing
innovation?

For each of the above questions, please rate the agencies on the following scale:

1 - Not at all; 2 — Just a little; 3 — To some extent; 4 — Quite a lot; 5 — A great deal

Awareness Access Assistance

Technology consultancy firms

Technology diffusion agencies

Government agencies / departments

Universities or higher education institutes

You

35. Please indicate your current job title or position:

36. Length of service with the organisation: (in years)

37. Length of service in your current role or position: (in years)

38. What is your highest education level?

a. High school d
b. Undergraduate (.
c. Post graduate a
d. Certification or Diploma U
e. Other(please specify):

39. Are you presently considering a specific innovation in your organisation? Yes U No U
If no, why not?

THANK YOU.
PLEASE RETURN THIS SURVEY IN THE PREPAID ENVELOPE.
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APEENDIX C

Organizational Survey (Thai version)

Igafuusivaaevinou
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c. AadsN a j. AFINTTULATING a
d. wmaTuladasaund a k. andunIsuen a
e. andmnasunn a I fivsnundrusuaanuuy a
f.  andINNITNNITHAR a m. Auq (Tsase): a
g. N13uUdn14g a

4. FuntniuiaTagdssunadau?
a. Uasanin 20 a e. 201-500 a
b. 20-50 Q f.501-1000 d
c.  51-100 Q g. u1nNd1 1000 a
d. 101-200 a

5. 3
?

1elevianaTnalstunanludeil 2546-2547

0-5 a7uun

5-10 d1uum

10-5 dquun

50-200 d1uun
200-500 d1uun
11nN31 500 UL

~o o0 o
00000 O

156



Innovation implementation effectiveness

Taifivan
6. n1znrsuavdulunguandivnssuaasvinuiiluatnels? a
7. vinuwiusnavda lAudaainusaldilfnarduusEnaasvinu?
laiwiu
FELaL

TunsiniiviananiiaviuniananaiNuniagsauIanpusuehn
vinminuanseau (L
ULWUNNTITARIR, LN UNNTWEINTUAAR, LN UNLEY )

T umaylustuatvgrdagasuniaiudiuiuninluuis
Wil

=.

UFHNINITUFUITIULLUNSEINELETIURINNGULNAY
waratuguuinnaulidiusinlunissindula

UFHNTNITUIUISULUUAUITING U
naaaFulatumitnaaefuinisa1s

NudUuInNTnARnQIAUNLAz U TUUN8SEUAEIAUNTUDEHNT AL
U

nnauluusiviminnudavauiaasiussy Ladgaiau
WwilszanaaaaniEnda Liawizdenduiuadegviniu

vaENIwlssnnanaiiesdinsuTasinisianizianidalasenisni
Le

UsHvanvulszunaustun1gaInulia laduiunil

U linani1ssiu T unfillaiauduussneuavdu

- 157 -

Q

Uae

a

Uauna
a
udg 77}
@niay Al
a a
d 4
d a
d a
d 4
a a
d a
a a
a a
a a

Al
qi1annn

g

Ause
ADUTINY
u1n

Q

uin - ldg

Wiugae
UINNFR

a



9.

Innovation implementation effectiveness

8. anuiusaAutaaImsialdinialu?

USma1luni1susnisviuaadlsnfa
t319sdu ldgivininadeaqusiuasiazlaaane

g9fauavLs1AaN15L LN Tua1NIIUITIAMINUIEFY

nanaFulaluudrniiiuldatvsainszTawnguiianiudngnd
NADUFIFR

Husnisianlalilanddmsuaufnndadauuziifigainwiin
WU

a va

n1sdSudgeadnvsiaiiiaadialssansnnwlunsd fiiceu
AUNINUDINANAUNNADAIUNT LT INITAUNIN

nsdsulasumaTulaiiviadunaunisndnndiAoyinalvifilsy
AndnmuazlscAnswanadu

AMMuANAnNUsLLaz/M3an15uan1sidaluaangnatnat1vEll
G

nadaznani lsluilagiiuinatiudiuntivniinisnana
N15aAT1ANLAALANAIULLIINIINITHAAN
N19ONFIAMFAINTILFTEN ALY

ASNEuLLnnIsaaIaTaalgnssuFIUdAUNULITHULATH
an1'ls

naiToRugIuRavinus v Idsouguasudu
AsfiaaNuu TiNNgsAafdFeggadrailunnnig
nsAaAsEIEafiddylunisUfiHien
Asiiuiigiauuasiinssinasaninean

n15ldsnaazdandayaniniazelunisaianissndulalunis
AU LG RETU

- 158 -

laiuviu
AeLae

a

Tilae

Tiiae

AU
Aailn
wiag

Q

Q

1iu
LWEN
\an

wae

Q

Q

Q

wiu
LWEN

AU
#2el

vinulsausufuudivauandn uvsEvaavaauiuianssuavsaldiunndaainiasla

nuwa
duA9

Q

wuwa
qumg

AUFIE
Aaudi
un

a

niumau
A1un

a

wudAau
LR lehl

AuAIE
NN

Q

wiuun
ndga

W]

wiuann
g



Innovation implementation effectiveness

' '
a v

N199ATIER Tan1angsAanzadenvianie

N5 lEmATANITINULNL

nstANsEANEN W (Lt
NalesaNsulatanaEUA1F1UIUNIN)
Aaunguanvsesaun1ssulialgulfaiiu
naduldusnmindudivsanisuanisaangnana

A155uUInNssuN lEnanand

naldNu Tandiinaddasaunissiiusnuluilagiivaded
dinidna

o v

10. u¥vaasvinulinislduullfideaesia ludundaaiiasln

AsiAudiayalfauAMNiLTavgnAatNaindua

NARMINUTLLNLLALNALNSUAILFTEN AL

ANSWENNNSnlEanuNE ANAaLTavgnAILarna Tulad iTusiu

N15171338NINN1TAAN TALLANIE

- 159 -

Tailgiae

0O 0O 0 O

i
\an
wae

O

O 0 O

Igiwa
quAg

0O 0 0 O

Iddan
LR bl

O 00 O

ViTn
1J5edn

0O 0O 0 O



Innovation implementation effectiveness

11. vinwiusmaiudiaauifainuviduafivasudivuasngfinssunisUsunssuiunisvdanisu fiic
NUVNAVANIS) LU GunaTulad gawiils uia NseuIuN1TNIGIN (
TiaiAunagnsuasuzEnadvls

laiwin Wi Wi Winsng WAL
2R} el el AaUTN (20 1d]
1119 1N atafi
a9
nstfanlaanaTulad adanuasg
NFEUIUNISUALNAUNENINGINAINTALAULATNISAANINNA
: : a a a d a
nFAsIEENsaInNulumaad
ganilisndanszuiuni1sIndgialidanndavnunagnsnivgsna
L : ' Q Q Q Q a

HusnisanTalaudnlan Tdinnandus aane uasinaulad
AanllIsHFaNTzUIUNI55909 Tauduiusiuadels o o o o |
1aLlin139aN19AMNFNNUSAINAILTINALNS

UINNTU
YW3anN3LUIUNI/NARAUNIAINE A YT UUTENING eI T U . . 0 . |
N liLEEMUssafivnagnslagsAialue

- 160 -



Innovation implementation effectiveness

NafuUInnTsluusEnuaIvinu

uuudauausiaaniaza LI fuuInnssuiusEneawinw Idindaunlglugae 3 Tisuun
WIS MNENsUANVaIUTNNTIN UasNadWiT 16 naanaudvdafnuiwAadfuuiangsy
uazszaunsallunisin Il luusimeasinn. luwuudauauiistieaudnin:
. udnnssy fa waTulad wia uwfuanvusEmindauliiuadusn
Toe LidnilvinuaindugauaaldinaTulal wiauuulfiHsvnaundaunsala
o N15aNTUUINATINN TD NI Fe
nsdnaulavasudimiiasfininituinnssun 1 luustim
nspansulufifuinlinisnszurunissindula nsivuruLaznIsIngauinngsy
o Al g winui dusauiidaainnisindulasansuuinnssy
Fuanudouvavdundnluasdnisisdaviivinue:
AMuENsauaaelafiarlduinnssuinadaingua
o MITAUATNUUKIUTANTTNGU TN VUTI
nsruIuMsfausgnaulasansuninnssuiu
T T B L STl o C E POy STN BN o LR RTRTDEa%

12. sialdilifhudssinnaasuinnssuinldluandivinssuniasndalullszine ne
N3U15:YI1558217a1 3 K unsEInaasvinuiinislduinnssulszinnlatine
wazldszyduau (sruninnssuilszauainudiidauas hilszdauaiiudisa)

U1 14? JuIu?

Tso1ulual 3a 1aFavdnslua

52UUN15WAR T 3 ATUTAENNNISHAR
nsasuuladn1susn1smNgsia
WARAUN T
nsasuulainansauainsiagudn
n5EUIUNISUsaTEUUNISVINIL M (LU TQM)

SrUUANSUAMIS ML (19U Sruun1s8adls SruuS18n19FUAN)

0O 0O00O 0 00O

N153ANITNINENTUUBE (15U N5 ssiuran1sU fiicw
5rUUN15 1518 n1sRnausw)

O

N15U5SUTATVESWAIANIST (LU N15FINVFEN N1SULEUFTEN) )

O

Auq Tsasey:

-161 -



Innovation implementation effectiveness

13. winnssusia luitiauunnsarvldanniivdiniaainundgduiniiaaiasls ?
Tiuansine  uenaEniiay

59U lui vida waasanalua
sruun19Nan iy 13a
waTuladn1enianan

Asasundasn1susn1angsna
WAMAUN T
nsasuulatnansauainsiagudn
ATEUIUNITUTASTULNTITVIU U (Lafi

TQM)

SEUUNITUINS TN (11 seuun158ad15
SEUUSIENITRUAN)

A15IANITNINLINTNUBE (LU
nsdssiliuranisUfiau
sr1UUN15 1S 1NIa n1sRnausw)

N15U5SUTATVESNaIANTS (Lt
N1997UUFEN U732 NSULIEUFTEN)

Auq Tsasey:

Q

Q

- 162 -

Q

Q

UANGN

a

a

uanENAaugitain

Q

Q

UONFENTAEFULE

a

a



Innovation implementation effectiveness

14. vinwusradudaninunanudgavidisasusEnifisaninnssusa ldilagnels ?

laiiu iueE iueng wiudie  wughei
@l l@nay Aaudig 0
uln
vasvaavsfinisuisundassulgeainaua a Q Q Q Q
uaraavsdavigaiidanauinuianssunilegazdaviscduainu Q Q Q Q Q
A52Tuusdnduguinau udiusEnaasFcdaaiulasuniled
. o o 2 . y a a a a a
usEnaaIslin1ssudlviaqunldatnvsaiiias
wazfin1sdsulgedsnisvinvuadiana
. . v e S . a a a a a
usEnaavsd@ivduuiarlisiaunnnauind iy
o . L. o oo - (o a a a a a
vatnaadsdnlainuianssufinasanisaiiugsialunsasiu
. o v @ s e o o o« o d d a a d
vaEvaassflinnudrladdivin luudanssudefianudndedagsi
o
vasmaasdainisiasunlasiianisatsan a a a a a
uarssavnstinudanssudiunldiiafiazagiviiaguaodiu Q Q Q Q Q
nsuldsunlavlusaiadauditenei Q Q Q Q Q

ftuusEMaasIvhidaudntunasdavlsulasuatidua

15. nrsdsundaluudivaasvinugd 3 Insrunnniinaanstaanildiduadnels?

waavuIn ugav T fidu fiduating
aulla uln
N

ASLANNANRN? a a a a Q
UseAnsnnlunisufiiseu ? u d a a a
AUNUNTALUTINIU ? ] a a a a
nsdfiiseumingaiauasdiiidgua ? a a Q a a
A1sdad1sluuseEn ? a a a (] a
ANKAINUALVAINARST U B N15UBNIS ? d a a d a
N15MDUAUDIAINADINITUDIZNAN ? u u a a a

- 163 -



Innovation implementation effectiveness

ALATNTINUDINLNIU ?
guntazaulaaafaluuism ?
AsfidrusIuaIwItneIu ?
ANuRvwalauavsgnAniasuuInIS?
FOMUAINATUNTITIUUDIVZEN ?
AMUFURUSTERINHUIRISUaTWITNNIU ?
AULATNUDINARADUN 13D N1TUENS ?
Hwndan ?
aeuazAtavlauaIniineu ?

AU TuuEen ?
ANMUARANFITANLZEN ?

AMNFINITOLBINALNENINGSA ?

auq Tsaszy ?

16. n1auEIwmaTuladiaduluudEnauasvinusinsinania
gLnenle ?

17. viruditan d leldfdszTamiannuinnssuiavgali? & QA

18. ans1n155uudInnssun g luandinnssuaasvinuiiluacinvls
2

- 164 -

LERINN

TlaiAaae

a

18

HEN

Q

AR
N9

Q

sl

Q

Tainla
sunla
9

Q

a

LARTU
Aauding
%A

a

pol
e
=

a

\Andiu
at1v57aL
)

a

lifias  Fwng  Aaudieg 152

Q

a

Q

Q

pol
e

UDEN

uln

Q

LARTU
a2
ung

1591
d

a

an



Innovation implementation effectiveness

19. nsaudannanniidiaanivuanfvaruduiusuasidandiuavusEnuasuinnssu
S 152, T wuauAR lun1sUIuInnssuEaun o luussn
laigsau -3 -2 -1 0 1 2 3 A

20. Teasmuan n1siwdInngsugtu g luudEniuiu ... ?

ANUAANLLEINNN -3 -2 -1 0 1 2 3

ANUAATANIN
GiNGH -3 -2 -1 0 1 2 3 Cinphal
156 -3 -2 -1 0 1 2 3 gAun
Lel -3 -2 -1 0 1 2 3 ]
21. flasudangumwiinouluudEnm ........ ?

Tt fiavdniias wafitie - fSidudruaunils

udavaaniivauliulaluinuianssulafdmnsarir {16 u a u a
uanvnanaitmnalaninnssudvlseauainugisda u a u a
nsrfiadasunvzaivdyudadivasninnasn u a u a

- 165 -



Innovation implementation effectiveness

aszuaunIsi Ut InnssuNn g luusEn

22. swwnssalliiifusrinaudnsavasnisidouutasluydtin
wiadudaialszandawaasninnssy naniasasanagnlugasn
winvinuiudgadiagenaifinudndey
warlugavdauingannIeiasunnagnuiassyiinuiins g ingnann
wiafinsifudayafiiardaiuidinsanannluudinvasvinunia bilugae 3 Ifsaun

Mg
WNANALUNUITNNITAINU

anINani’ls
HanLNLLATNISIRNGULBINITUNE
STULIAINGEIMUAL
NFEUFIUAR
ANiawalauavgnan
JM51N155ABIGNAN
NARKATWAIULITINIU
ALNTNUDINANAUN 13D N1FUINTS
srasnanfilglunsaanaududn
AnutEadalunsdndy uasmsa
A5

sraenani g lun1snan
ASWEIUIWLNIU

AN UDINUNIL

ATINAU TU5m5EY

Auddg? | U ldluudim wiafinsidudiaya?

a

a

a

23. vinnifsdInnanszyInfiaudragus a9 Tuudem wialainnsdaAudayaly
TUsangauiuaninaNasing? (AanauuasinudiAnuinsian1sfnuadis

TUsadaziiarussanafiuveng) :

- 166 -



Innovation implementation effectiveness

24. Tdsadanvnannungiauiussyraiivdszdunisaivasudinaaavinui lsannni1suieninnss
U1l Tugav 3 Pinuun

filoywunn 1 2 3 4 5 filgwuiaadnias
A1ssadIunwWItneIU 1 2 3 4 5 N1TUaNSuUINWILANIU
Tadsudu 1 2 3 4 5 SUFUF

sfusfau 1 2 3 4 5 FULNNE

25. aaiudranudanuiigInunIsiia uIanssuN T luudimaasvinuluadiian 3
Urunn sia Tuilunnmiaaiayla ?

laiwiusing WUAILEN Hauding LAUGNE Wingaund

Lagl wae AuFIE un B
witneu ldauladn1stN e I nns s a a a a a
g zdszdualudniiarisaduinan
winvudnazweaunanidsenacldud ( a d a d
nansunASIiiawInlszauTand
vnlinadanuaniineiuudn d a a a d
wandaniiaz Wlguinnssunusd¥niiia
ikt

- 167 -



Innovation implementation effectiveness

26. vaEnaavaauiini1suiauwInnssuidtun e lsluaae 3 disiuun ?

Wusu1sa1nTaguavaIuduiuaavsnisildaunlasnialuuiem
i lUszlamiannuam (1w witneaw)
fdrusrulunszurunisiiawiang syl e

fununzandinmannnrouanyvlaminaiulunssurunisiieu
Janssulylaf

Husnisa1 a9 lanttnoulunssurunisuiiauinngsul e

KHusrisanlamuauLazgua Tiwilneulduinngsuy

vimudulainnistieiuinnssunildassdavlseduainudndaluusdy
NUDIU

vinuwlulaimnuinnssuinidanginun g luusEvasdaalssdunagdnl
59

ANIUNT vaENwadsidszduandsalunistiieiuninngaunn e

- 168 -

NP



Innovation implementation effectiveness

27. vinumumadudaninufainunssuaunisiininnssugiann g luudEnuasvinusvea luilagn

vl5
finngvNuAszuInAIsUIUInAASNLE NN e
paanauA1ldIannea
uinnssuiuarunilvnavn1sILNULLEINaLNS Sz LEND

vaENwaIsfitaievdniiasluni1sivununisiiuInnasuun e
Aeluusen

Us¥vaavslinisdanizoun1sinausu Timiineunnasinauiins
Ui wInnssutdun e

U5 InAnTviin1sRnausuluszuitniinisuitanuinngsuuled
Tuyz¥naasidawiineuaulaniniugiAaAuuInNNIULAENIS
Wl unnwinlue Tanrdinaniwnas lddsudumiavisa lau

FIIANLARALTNNTIU

vaENUaILsIne s i Iaaaaamdanilneiuninianant
andiflgyundaifunislgduinnssunusEnnadvaiaan Tl

witnvualruungaiaau liilinanldlanuuianssunussnwaiay
rdaamu vl

vaEnaudsuTiwineuiinisugaanneiudsedniiaidngiunisausy
waan1sdssauiAgInunIsie nInnssuu g luussEn

wilnvunnawldsunisguaviiainuaunaunIsuiuinnssuu 14l
UG

witnvunnawlasundvifainunagnsnagiianavaasnisuiuinng
sugN g luusEm

- 169 -

Tauviu
AEILAL

Q

Wiusag
@niay

a

faudig
AusE

Q

Wiusag
1N

a

U8
UINNFA

Q



Innovation implementation effectiveness

28. vinumusmaiudannuitiardunsnainsisndulunisdaanuinngsuluusEnuasvinusa’l

dilagv’ls ?

ruaninaclianlgdnalunisdaddnnlInnssunialuudsEm

vinuiiulaivinuardmisaavusaldssaniiadiulussuitenisay
laNuIRNgsN U3

wanefinasidrdansnainasidndulunisdaasnnislduinngsy
Aaluusn

Tuinddassalanasundianing
nIneITAMNGAaIN1aTIRE TEUINNTTNTIUD LIRS

UFEIndnvIuniiaugmisausagiuignIsianIsiInuaiasan
U150 TumsavaEsuuInnIsun1e TuusEm

Unfndrusv blanauaauuinisniiiie
Tagiawaclunrsaudannazni1siuInngsu 1l luusen

vinisuiudrvavarugarudiuiginugl
viaiinswenslunisdsviasualugaugiuiny e

uaEngfidssaunisatlunisiiaiuwienssudanauladigaunld
LULEEN

usvsfinugussmaTulafiiiazineslunsdssanala
s fidszdunisatlunisuiuninnssuigeusnisun e

U519 Taninazaud NSV IUINNTTNALAILETN
nsUIUNSViTu lulganlfiic

VAENISTINIEISaLISuazran LIS IUNISFIESNUINNSTU

-170 -

Taiuviu
FELaL

Q

Wiusay
LWENLEN
wae

Q

Q

faudng
ude

Q

iusay
1N

Q

iusay
NN

Q



Innovation implementation effectiveness

gouooobo bbbttt odoooooouooobooobo

uuudauausia Willderfunisldusnissununiaiilsnsnainnnauaniiarfunisaeiasy

udInnssuluusimuavvinu

29. vinuiusauniaaieyladndunusgsvsia lUiniuaualsinus¥naawitualsiinissuian
winnssuLdunla ?

Tiwiusaor  udlar sdaudial uAIN Lﬁuﬁfmn
atl Aeani AU n NN
ay
fuwanuaas a a a a a
anAn Q Q a a Qa
vi¥nquavuiaaduinssulngsiu a d a Q a
U3l nsdunsaduaEEud umaTulad a a a a a
UUILIUAILFETUIINSFUNA a a a a a
\A3a1e 3a dunANEidaIney a u a a a
UVIIMEaL naadaiuni1sfnuE a a a a a

30. virulaudrdguAuauAaiuiAgInuNsatEsuLIanssu luusEvandunuavsia luiunn
Uaeinen ?

Tiddey  ddquien gaudie  dAnNin ﬁwﬁfymn

lanlay dAgy G
funaneeas a a a a a
anen a Q a a a
UAHVALTINEaadrINSINTNESIN a u u a u
UaEmiivdnudunisauaBudumaTuTal u a a Q a
UUILIUFILFEINIINSFUNA a u a a a
\A3a118 U3a AunANKIEaITey a u a a a
WIINLIAL ViadanTiunisAnen a a a Q a

-171-



Innovation implementation effectiveness

31. viruesdadadiununsafilsnsufardunisauasuuinnssutitondali 2 el liws O
a1 luiaa Ti/saeu 1 mayda 35 )

iledinsa UYNANN  WaduAIs  Aaudivlioy Wuilsezdn
32. viudnseafufusunusinantasasud luu? a a a a a

33. lasduiizudinsiatnoifunisdaidsuuinngsu ?

a.  Yinu/ usEvuaevinu a
b. @ununsandsnwiannniguan a
c. vdavre a

34. sunusveaa lditfinisudslinsiuharfuuinnssuiazgiodadsunani1sa L iiud uuasud Enu
Ndaaienlan? wazmnuainaiuuelinidnisnasiiuinnssnavinaiinalainengalai?
uananisunuinisaamndalunisdivaduunisladuinnssunigluusinuiniaaiiiaala?

Tsadanansitausvsia luil:
1-"liay; 2 - fitadaniae; 3 — wadum3; 4 — Aaudivuin; 5 — 1iuilsedn

w3 linsy wuelinddnng A5 ldANaaida

vaEnlindsnuinadnumaTulad

AIUNULNEUNINIS I naTulad

AUNUNTDMUIENTUVDISTUNA

UMINLIAL n3adn1UN15AN

-172 -



Innovation implementation effectiveness

gouooooobooood

35. Tdsaszusinunvvaasvinuluilaqiiu;

36. szaziianvinvulvunuisnil: (1)

37. szazinanvinulusinuvuvilagiu: (1)

38. Usziin1sfnun?

Usen

1snyues

31 n vdagenin
Usznafiatns/audsoyan
fuq (Wsnsen):

a
a
a
a

® o0 o

39. vinumlaviasauiazinInnssuleau g luusEneaswinousaii ? 1o Q  Wiflg Q
a1lile TUsassusang?

*qagaunszaatlunisidadasiiataulifivasvinn
Tdsadviuudaunnduingldagavaaruransandiauiiiuunafa=

-173 -



Innovation implementation effectiveness

Bivariate correlation matrix by company size

Appendix D

Company Size Variables TMS FRA I1PP IC IME HRA

(less than 100) FRA 0.17*

IPP 0.53** 0.09

IC 0.36** -0.03 0.36**

IME 0.28** -0.09 0.21* 0.25**

INE 0.36** -0.05 0.42** 0.11 0.37**

HRA 0.45** 0.09 0.40** 0.36** 0.26** 0.21*

ATI 0.19* 0.04 0.28** 0.14 0.32** 0.36** 0.23*
(100 or more) FRA 0.41**

IPP 0.57** 0.02

IC 0.48** 0.36** 0.26*

IME 0.10 0.01 0.20 0.46**

INE 0.11 -0.13 0.16 0.18 0.40**

HRA 0.45** 0.04 0.24* 0.45** 0.37** 0.49**

ATI 0.47** 0.02 0.28** 0.25* 0.35** 0.23* 0.12*

Note: TMS-top management support, FRA-financial resources availability, HRA-human resources availability, IC-implementation climate, IPP-implementation policies and practices,

implementation effectiveness, INE-innovation effectiveness, ATI-organizational attitude toward future innovation adoption
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