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Abstract

In this thesis, the focus is on addressing the gaps that exist between (a) utility companies’
efforts to implement and diffuse Internet-based services and (b) their goal to achieve
users’ expectations in terms of managing their domestic utility services online. The
research highlights the importance of shifting the focus towards a user-centric and
integrated virtual enterprise service delivery platform that factors in user demands and
functions as a medium for interaction between all utility parties to cooperate in achieving

efficient resources usage, while promoting sustainability and environmental welfare.

The research involves a critical investigation of users’ perspectives related to the success
of the creation of the proposed platform in the utility domains, with particular emphasis
on its potential influence on user perceptions in terms of benefits, technology-fit,
acceptance, and service adoption; in addition to the potential role of such platform in
promoting individual pro-environmental sustainability. The research methodology design
involves the collection of information (n=1142) about individual opinions, views, beliefs
and expectations towards the new conceptualised innovation platform. The methodology
involves four main stages. The initial stage was devoted to defining the research problem,
conceptual model, developing a theoretical validation framework and the research
questions with a formulation of the related hypothesis. This stage of the research design is
critical to identify the key underpinning aspects of the research topic and to determine the
main variables that have an impact on the research problem. The second stage involves an
empirical investigation of Internet-user’s perceptions of task-technology fit, new
technology innovation adoption, barriers, trends and difficulties for both existing and future
technology innovation as well as an electronic service delivery approach, using a
quantitative questionnaire survey. In the third stage, a mock-up prototype system is
implemented to illustrate and validate the proposed research concepts. The last stage, aimed
at analytically validate users’ perspective towards the new technology innovation platform
as formulated in the research model and to predict their willingness to adopt the platform

and impact on their individual sustainable behaviour.

The resulting validated model and service platform provide a means for utility companies
to deliver user accepted electronic utility management services, while promoting

environmental friendly behaviour.

Xl



Chapter 1

Chapter 1: Introduction

Research background, motivation, problem statement,
research scope, aims and objectives, researech questions,
methodology, and contributions to the body of knowledge,
structure of the thesis

1.1. Research Background, Motivation and problems statement

The Internet is no longer an option but a mandatory technology that should be embraced
by organisations and factored into their corporate strategy (Johnson et al., 2000,
Fitzsimmons and Fitzsimmons, 2008). It is widely recognised that no other technology
has so dramatically reformed business, and its ubiquitous services are broadly diffused
amongst the wider public. Businesses, public institutions and private sector agencies,
together with individuals realised very quickly the potential benefits that such technology
can provide (Fang, 2002). The underlying advantages brought by the Internet are beyond
its ability to provide information services to beneficiaries, but are rather to be found in
realizing tangible real benefits, such as: better service delivery to customers, enhancement
of business processes, as well as lowering costs and improving outcomes (Ancarani,
2005). It is widely recognised that the increased number of Internet-based applications
that deliver electronic services (eServices) to users, especially in the private sector, have
had a great impact on customer satisfaction and perception of the convenience of these
services (Santos, 2003). Many customers have identified themselves as being more
comfortable dealing with a technical interface that provides a flexible way of interacting
via an eService rather than dealing with an ordinary face-to-face interface to acquire the

desired services (Fassnacht and Koese, 2006).

The concepts associated with eServices are widely known amongst Internet users and
recognised in the Internet world. According to the literature, De Ruyter et al. (2001: 186),
eServices defined as "an interactive, content-centred, and Internet-based customer service
that is driven by the customer and integrated with related organizational support processes
and technologies with the goal of strengthening the customer-provider relationship™.
Another definition presented by Kim et al. (2003: 5) primarily emphasised the

1



Chapter 1

innovativeness of the services delivery approach, where eService is viewed as “an
integrated solution for customized services that are delivered through the Internet,
enabling the dynamic discovery, composition, and delivery of services". This definition
suggests the important need to improve services beyond the basic definition of an
eService concept when dealing with the provision of electronic services within the private
sector. This is in line with the observation that, the most dominant mode of competition
between private organisations is the intensive effort invested in modernising eService

provision in order to attract their customers (Asgarkhani, 2005).

As concluded from the literature review, numerous recent service delivery initiatives
display a major shift in their strategies from the organisational supply-side service
delivery approach to a focus on ‘user-Centric’ service provision, which scholars consider
an important shift to cope with the user demand-side and attain their satisfaction
(Botterman et al., 2003, Lassnig and Markus, 2003, Zhang et al., 2005, Christopher G,
2004, Tung and Rieck, 2005, Seifert and Petersen, 2002, Christopher G, 2005). The new
emerging intelligent approach for an online service delivery paradigm in the literature has
shifted its focus from the traditional provision of online service delivery to a new
paradigm that is ‘integrated’ and ‘customer-centric’ by which organisations can increase
the value of services delivered to their customers. In the present state, the ‘customer-
centric’ online service delivery approach has a substantial role in many organisations
service development strategies (Scavo, 2003, Tat-Kei Ho, 2002, Senyucel, 2007). Other
studies go even further in considering the user-demand perspective as a critical
determinant for the success of the online service delivery approach. In addition, they
consider it useful for achieving better user technology acceptance, innovation adoption
and satisfaction (Christopher G, 2004, Graafland-Essers, 2003, Hinnant and O'Looney,
2003, Wendy, 2003, Tung and Rieck, 2005).

In relation to the subject of ‘user-centric’ service delivery strategies, several studies point
out the importance of considering the emerging concept of a ‘one-stop’ integrated
services delivery paradigm in the implementation strategies of eServices that target the
satisfaction of customer-needs. According to Maria A (2002), the integrated ‘one-stop’
service delivery paradigm can be defined as “a single point of access to electronic services
and information offered by different public authorities”; noting that, “it requires all public

authorities to be interconnected and that the customer is able to access public services by
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a single point even if these services are provided by different public authorities or private
service providers. It further requires that the customer is able to access these services in
a well-structured and understandable manner meeting his/her perspectives and needs”

(Wimmer, 2002b, p.149).

In a similar revolution trend, the European Commission electronic service delivery
roadmap recognised the need of meeting user expectations by applying an approach of
‘user-centric’ and integrated electronic services delivery, considering the perspective of
users’ demand-side in their future implementation strategy. The integration of the
electronic service provision delivered to end-users allows the user to have a single-point-
of-access to all these services (in other words, ‘one-stop’ access to integrated service
provision) (Maria A, 2002, Gouscos et al., 2007, UNPAN, 2014).

Overall, the ‘one-stop‘ electronic service delivery paradigm demonstrates its importance
in playing a role in, and capacitating the creation of a virtual delivery environment that
enables the elimination of existing boundaries between all stakeholders, including service
providers and users. This rather favours interaction and information sharing between
different fragmented parties, thus providing a comprehensive virtual service that is
integrated and directed towards user needs. The emergence of a new kind of services over
virtual environment offering the innovation of a single point of access to online service
provision and information content can be seen as an effective bridge over the physical
and logical boundaries between organisations themselves and end users.

In a utility management context, many utility agencies have worked hard to develop
electronic services and interact with their customers using their own websites (for
example, British Gas Company - www.britishgas.co.uk, E.ON Energy Company-
www.eon.com or Saudi electricity company- www.se.com.sa). The function of these sites
is to mediate with customers, providing places for information acquisition and
transactions. In this traditional way, electronic service delivery is seen from the service
provider’s point of view, meaning that it is an activity undertaken by the service provider
to provide electronic services to their customers. In this situation, the service provider
takes the initiative in making electronic service provision available online and easily
accessible to its customers, regardless of any difference in their preferences or demands
(Ba and Johansson, 2008). It is notable that in the traditional approach to online utility
services, the delivery strategies are designed primarily to add value for the service
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providers but do not necessarily address the benefits or demand-side of the customers or

consider their perspectives (Baida et al., 2005).

In such a situation, the perceptual mismatch between service providers and customers in
the current conventional online service delivery approach agendas may not fit customer
expectations or be consistent with their needs. It might indeed make users more
indifferent to the acceptance of, or convenience of, the electronic services provided by
utility organisations, which often results in a lack of service use, adoption and motivation
to continue to use such services. At the same time, we may miss the opportunity to provide
the various utility stakeholders (namely, citizens, businesses, regulators etc.) with the
tangible benefits that potentially arise from an increased take-up of value-added

electronic services, taking account of utility service management issues.

The current trend of similar situation, shows that some organisations that have similar
roles to utility providers have recently updated their service delivery agendas to focus on
the user need for integrated online services provision as a crucial success factor of service
adoption (Horan et al., 2006, Tat-Kei Ho, 2002). They do this by paying considerable
attention to online service acceptance from users by meeting their expectations. The
change in the service delivery approach is essentially emerging from the need to improve
various aspects of service diffusion and user adoption (Dalziel, 2004, West, 2004b,
Choudrie and Dwivedi, 2005). The evident lack of user service acceptance and low
adoption found in previous studies indicate a need to include users’ demands and

requirements in the process of designing and delivering services (Wei and Zhao, 2005).

In the case of utility service management, stakeholders expected to be more welcome
toward creation of a comprehensive integrated services delivery approach of online
integrated services that have the same level of quality of services and responsiveness that
they experience generally when dealing with these similar online service providers. This
can be achieved through a shift in focus of online service delivery in utilities towards a
holistic view that is capable of incorporating the utility stakeholders’ perspective and an
increased focus on user needs as an essential dimension in service acceptance, which can
be expected, as a result to increase online service usage, adoption, optimisation (of user
impact) and enhancement of user acceptance and satisfaction. This is considered a critical
step towards providing services that actually comply with user demands and in building

an online service infrastructure as a medium for interaction between utilities parties,
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including service provider regulators, users, government agencies and sustainable

communities.

This technological revolution is tending towards a single point of access to knowledge-
based information sources (Sun et al., 2014, Mohanty et al., 2014, Yamagishi, 2014), that
would enable the user to interact with ‘an integrated virtual enterprise utility
management’ innovation (or ‘one-stop’ utility management model), as a single point of
access to utility service management and a source of knowledge-based information that
will be capable of delivering value-added services to users and to all utility stakeholders
(Yigitetal., 2014, Dimeas et al., 2014, Kirkham et al., 2014, Barsocchi et al., 2014).

In this research, the main focus is on the consideration of customers’ evaluations of
service value according to their perceived technology matches between their task
activities, the benefit of online services for enabling efficient management of utility
services, and how the technology innovation can be framed to deliver a better customer
acceptance of online services. However, this research argues that current practices of
designing eService initiatives should consider a user-centric approach that take into
consideration the existence of different stakeholders' needs and concentrate more on the
user perception towards the proposed services in order to ensure adequate user technology
acceptance in which users perceptions are considered when directing the implementation
of improvements. Thus, in this research, users' perceptions are investigated to provide a
better understanding of the different aspects of eService delivery within a local context.

The importance of the emphasis on user perspectives is emerging from the literature in
the field over the past three decades, that investigated customer perceptions regarding
their interaction with service provider websites (McKinney and Yoon, 2002, Palmer,
2002, Reitsamer et al., 2014, Rod et al., 2009, Kang and Lee, 2010, Fan and Ku, 2010).
These studies established that a large percentage of existing online customers are not
satisfied with their eService experience (Bednarz, 2003, ICSA., 2001) and this in most
cases led to the result that such services would be deserted by the users. The importance
of customer perception lies in the fact that it is a part of the adoption process and is
intimately tied to the intention to adopt new innovations. In many electronic service
development initiatives, there has been a sole emphasis on technological and social
factors (Senyucel, 2007), whilst lacking an understanding of the context of how

technology is perceived from users who are using it.
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Consequently, this thesis contributes to the body of knowledge by moving the spotlight
onto the holistic view to user utility management that considers consumer needs by
focusing on the customer outside-in perspective of service innovativeness that will meet
their utility task management needs. It highlights the need for electronic utility services
intended to benefit the customer, as well as other stockholders, and proposes an initial
roadmap aimed at delivering an integrated ‘one-stop’ utility management solution over
virtual enterprise environment. It aims to show how it would be possible to improve user
experience and service usability with a holistic framework that delivers benefits to all

utility stakeholders via better electronic services within the shared environment.

The research framework in this study contributes to existing knowledge by providing an
understanding of the utility customer’s perspectives as regards to the proposed ‘integrated
virtual enterprise utility management’ model, including their perceptions in relation to
task-technology-fit, benefits, future intention to use, and the expected effects of the
technology innovation on facilitating their pro-environmental sustainability behaviour,
through an investigation of utility customers’ judgements towards, and willingness to, use
the proposed model and the expected effects of such model attributes on user sustainable

behaviour intention.

In practical terms, the aim is to theoretically investigate user perspectives towards the
newly proposed innovative model dimensions and study the factors that impact on their
intentions for accepting and adopting the new framework of an integrated online utility
management service, as well as to determine the value of the innovation from the users’
perspective. Based on the theoretical framework developed in this thesis and underpinned
by several related theories including theories of task-technology-fit (TTF) (Goodhue,
1995), DeLone and McLean Modified model of information system success (‘net-
benefits’) (Delone, 2003) , technology acceptance model (TAM) (Davis, 1985), diffusion
of innovation (DOI) and perceived characteristics of innovation (PCI) (Moore and
Benbasat, 1991), which is widely used in the field of information systems (Straub et al.,
1999, Moore and Benbasat, 1991, Plouffe et al., 2001, Tornatzky and Klein, 1982, Van
Slyke et al., 2004); this research will contribute to different aspects related to explaining
the user perception of technology fit, benefits, and predict the user willingness to accept
the proposed framework in a utility management context at an individual level. However,

to the best of the author’s knowledge, no previous studies have been undertaken in this
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domain that propose user-centric integrated services for utility management in a virtual
enterprise environment. Therefore, this study has taken the initiative in proposing a new
integrated services delivery model in a virtual enterprise environment (Thompson, 2008),
that is viewed as a user-centric comprehensive solution capable of meeting user demands
of achieving efficient utility management using online services in order to accomplish all
of the parties’ goals of promoting environmental-sustainability, energy and national

utility resource saving.
1.2. The scope of the research

This research is concerned with user-centric integrated electronic utility management in
a virtual enterprise environment. It is restricted in scope to the formulation of an
appropriate user-centric service delivery model, along with the identification of key
technological characteristic features that can inform organisations implementing a user-
centric and integrated electronic services platform that focuses on user technology
acceptance, services adoption, and achieving goals of promoting pro-environmental
sustainability in the domain of a utility management context. The focus of this research
is not on the technical implementation of the proposed framework and, therefore, the
development of software or hardware is out of scope of this study. The prototype system
development used in this research was used for the purposes of validating the research
model. Thus, the research focuses on addressing the gaps that exist between
organisations’ efforts to implement and diffuse eServices and achieving users’
expectations regarding adoption, use and efficient utility management. Moreover, the
emphasis of this research is on the user demand side of electronic services in a utility
management context when dealing with utility responsible organisations online. The
empirical survey was carried out in Riyadh and it is limited to any household members of

age 18 years or above, capable of using Internet services.
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1.3. Research aims and objectives

The overall aim of this study is to undertake an investigation of the user’s standpoint

towards the creation of a ‘user-centric’ and ‘integrated virtual enterprise utility

management’ framework in a utility management context. More specifically, to predict

the potential influence of the proposed technology innovation on the user’s perceived

benefit, technology-fit, acceptance, and technology innovation adoption. In addition, the

study aims to investigate the role of integration of the sustainability-related functions in

the proposed model as a means to promoting individual behaviour intentions towards pro-

environmental sustainability. In this research, a number of objectives related to the

research aims are identified as follows:

a)

b)

d)

f)

Review and analyse the related literature in the area of information systems in
general, with particular emphasis on literature related to the emerging electronic
services delivery approach, technology acceptance, diffusion of innovation and
adoption, and the role of technology initiatives in promoting individual pro-
environmental sustainability.

Contribute to the body of knowledge in electronic services adoption in general, and
in particular in the Saudi local context, by providing insights into the user adoption
and behavioural characteristics with regards to existing electronic services provided
by different organisations.

Propose a model of user-centric ‘integrated virtual enterprise utility management’
that is appropriate for online utility management while assisting users in achieving
efficient management of all their utility services.

Investigate the potential role of the proposed model in functioning as a driving force
assisting electronic services acceptance, adoption in a utility management context
and promoting pro-environmental sustainable behaviour.

Develop a theoretical validation framework based on the critical analysis of related
theories from the academic literature, which can be used to test and validate the
appropriateness of the proposed model from a user point of view through an empirical
study of their evaluation of net-benefits, technology-fit, acceptance, adoption, and
the effect on their behavioural intentions towards sustainability.

Contribute to the body of knowledge with regards to promoting individual
behaviours towards pro-environmental sustainability by exploiting the role of

technology functions in facilitating sustainable behaviour.
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1.4. Research questions and hypothesis

Based on the description of the research problem, this research will contribute to the body
of knowledge by answering the following overarching research question:
“Does the creation of an online “one-stop ” user-centric and integrated virtual enterprise
utility management platform positively affect user perception of technology fit, acceptance,
and innovation adoption, while promoting individual intention towards environmental
sustainability?
To answer the main research question and achieve the research objectives, the following
sub-research questions are formulated:

RQ 1. What are the socio-demographic, Internet use, public eService adoption, and
behavioural characteristics and profile of local Internet-users in the city of Riyadh
(i.e. potential users of the proposed platform)?

RQ 2: What are users’ perceived technology-fit and benefits in relation to the creation of
an ‘integrated virtual enterprise utility management’ innovation (or 'one-stop’
technology innovation platform)?

RQ 3: Can a proposed model of ‘integrated virtual enterprise utility management’ be
appropriate for utility users, and effectively accepted for utility management
activities?

RQ 4: What is the expected role of the sustainability related functionality within the
proposed model on the user behavioural intention towards environmental
sustainability?

Research hypothesis

The research approach is underpinned by the literature review and the analysis of key
findings of previous theoretical and empirical studies in the fields of emerging electronic
services delivery, diffusion of innovation, acceptance of technology, and information
system initiatives in promoting individual pro-environmental sustainability. In past
research, to the best of the author’s knowledge, no previous studies have examined
electronic utility management services delivered by services providers’ websites from a
user perspective, overlooking the importance of providing an integrated electronic
services framework targeting the facilitation of user technology acceptance, adoption or
promoting individual environmental sustainability. Therefore, this study has taken the

initiative in proposing a ‘user-centric’ integrated service delivery innovation framework
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with a focus on investigating customer perceptions of technology fit and intentions for
accepting and adopting the new technology innovation by studying the factors of the
integrated utility management services technological dimensions on the internet in order
to determine the value perceptions from the users’ perspective. Thus, this study is
explanatory in nature and in order to conduct the research the following main and sub-

hypotheses were formulated:

Main H.a: The creation of an ‘integrated virtual enterprise utility management’ model,
reflected in a ‘one-stop’ platform, will positively affect users’ engagement
with utility services, as well as their overall perception, with a focus on

‘technology-fit’ and ‘net-benefits’.

H.a (1): Utility users have a positive perception of the ‘technology-fit’ of the proposed
‘integrated virtual enterprise utility management’ model in line with their
online utility services management needs.

H.a (2): Utility users have a positive perception of the potential ‘net-benefit’ outcomes
of creating the proposed ‘integrated virtual enterprise utility management’

model in line with their online utility services management needs.

Main H.b: The user overall perceptions towards the new innovation characteristics will

positively affect their intention to accept and adopt the innovation.

H.b (1): The user’s ‘perceived usefulness’ (PUSF) of the proposed innovation will
positively affect their intention towards acceptance and adoption.

H.b (2): The user’s ‘perceived ease of use’ (PEOU) of the proposed innovation will
positively affect their intention towards acceptance and adoption.

H.b (3): The user’s perception of the innovation’s ‘compatibility with [their] prior
experience’ (CMPE) will positively affect their intention towards acceptance
and adoption.

H.b (4): The user’s perception of the innovation’s ‘compatibility with [their] values’
(CMPV) will positively affect their intention towards acceptance and adoption.

H.b (5): The ‘other use’ (OU) experience with technology innovation will positively
affect their intention towards acceptance and adoption of the innovation.

H.b (6): The user’s perception of the innovation’s ‘communicability’ (CMU) will
positively affect their intention towards the acceptance and adoption of the

innovation.
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H.b (7): The user’s perception as regards to the innovation’s ‘measurability’ (MSA)
will positively affect their intention towards acceptance and adoption of the
innovation.

H.b (8): The more “trialable” (TRI) the innovation is from the user and service
perspectives, the more positive the effect on their intention towards acceptance

and adoption of the innovation.

Main H.c: The sustainability-related functionality integrated within the proposed research
model will positively promote users’ future ‘behavioural intention’ (BI)

towards pro-environmental sustainability.

H.c (1): The integrated sustainability related functions (integrated within the research
model) positively affect user’s ‘attitude’ (ATT) towards pro-environmental
sustainability.

H.c (2): The sustainability related functions (integrated within the research model) will
positively affect user’s ‘subjective norms’ (SBN) in relation to pro-
environmental sustainability.

H.c (3): The sustainability related functions (integrated within the research model) will
positively affect the ‘perceived behavioural control’ (PBC) from a user point

of view in relation to pro-environmental sustainability.

Chapter four presents detailed information on how these hypotheses are underpinned by
the literature of related fields as well as the development of the theoretical framework to
investigate the proposed model in terms of user acceptance, adoption, technology-fit,
potential net-benefits and effects on promoting their pro-environmental behaviour
intentions. Table 1-1 provides a map between the research questions and hypotheses with
information on related thesis chapters.

Table 1-1: Summary table for meeting the aim, objectives and questions of the thesis

Research

Question Topic Hypotheses Number Thesis Chapter
Saudi local Internet-user profile
RQ 1 (socio-demographic, Internetuse, | Chapter 6

public eService adoption, and
behavioural characteristics)

Users’ perceived technology-fit and
RQ 2 | benefits in relation to the creation of | Main H.a: (H.a (1) and H.a (2)) Chapter 2,3, 5 and 6
the proposed platform.
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Research q ;
Question Topic Hypotheses Number Thesis Chapter
Main H.b: (H.b (1), H.b (2), H.b (3)
Proposed platform effects on user
RQ3 technology acceptance and adoption EE ?71; al;'dbl—(|5k)>' (';);) (6).| Chapter 2,3 and 7

Expected role of the sustainability
related functionality within the
RQ 4 | proposed model on the user
behavioural intention towards
environmental sustainability

Main H.c: (g)c; (1), H.c(2)and H.c Chapter 2,3 and 7

1.5. Methodology and research approach

According to Gill and Johnson (1997: p.39), a research methodology design can be defined
as “a blueprint that enables the researcher to structure a research problem in such a way that
the outcome is the production of valid, objective and replicable answers”. The design of
this research was identified as descriptive, explanatory and predictive in accordance with
the nature of the research. The research design will include a descriptive study in its initial
phase to describe the user perception towards the research problem and to ascertain an
understanding of the characteristics of each variable of interest to the study. The following
part includes explanatory research in order to test a hypothesis of user technology
acceptance and the expected effects of the research framework on individual sustainable
behaviour with a view to developing a model that can contribute to technology adoption

and encourage an individual’s sustainable behaviour in a utility management context.

In this research study, user adoption of the new technology innovation and associated
electronic services in a utilities domain will be researched from a positivist perspective
because it is consistent with the context of the research problem and nature of the topic.
According to Myers (2013) and Clarke (2000), the dominant epistemological approaches
applied in information system research and particularly research in the electronic services
business domain are the positivist and interpretivist paradigms. The capabilities provided
by the positivist perspectives, such as paying a degree of attention to the problem detail,
accuracy and comprehensiveness, make it relevant to this research. Applying such a
paradigm can help this study to produce results that are reasonable, sufficient and open to
objective evaluation based on accepted standards.

A research design that is based on a positivist view includes the selection of the research

strategy, measurement instruments, data collection and data analysis methods to conclude
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research findings (Cavana et al., 2001). As part of the research methodology design, a
quantitative data collection method will be used to achieve the objectives of this research
(as described in section 4.5), which is deemed the most appropriate method with regards to
the nature of the research questions (Zikmund, 2010, McDaniel and Gates, 1996). It will be
employed to gather the relevant data required to test the research hypothesis and to explain
the relationship among research model variables (Straub et al., 2005, Bélanger and Carter,
2008, Gefen et al., 2002, Lee et al., 2005, Warkentin et al., 2002, Moon and Kim, 2001).

According to Saunders et al. (2008), the research strategies are survey, case study,
experiment, grounded theory, action research and ethnography. In accordance with the
research question and nature of the measurement constructs, it was identified that a
questionnaire is the most suitable data collection method. In this study, the main objective
is to investigate the individual perspectives regards the new technology innovation model
and their intentions to use the innovation, as well as their evaluation of the model’s potential
influence on their behavioural intentions towards sustainable behaviour. The scope of the
research work involves the need for collecting a large amount of information about
individual opinions, views, beliefs and expectation towards the innovation framework
conceptualised in the research model. In line with analytical method requirements that will
be applied in the data analysis phase of this research, a survey will be conducted to obtain
enough data from the sample population. Based on the nature of the research problem,
research questions and purpose, it is deemed essential that the chosen research strategy
should support the procurement of a large number of participants’ opinions. According to
Hair et al. (2003), questions about individual opinions, attitudes and beliefs are the most
appropriate for collation using a questionnaire. Furthermore, a survey instrument is the
most common and dominant design strategy in this field (Karanja and Zaveri, 2013, Mohan
and Ahlemann, 2013, Palvia et al., 2003) and is considered the most economic, structured
and practical method of collecting large amounts of data from a large sample size of

population (Hair et al., 2003).

In this research, the potential for user acceptance of an “integrated virtual enterprise utility
management” platform is explored through a theoretical framework derived from the
related literature and underpinned by theories of same domain. Figure 1-1 highlights the
main research methodology design and describes four main methodological aspects: a)
features of the ICT approaches, model and technological characteristics that form the

proposed platform; and, b) base theories employed to formulate the theoretical framework
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in order to validate the research model and investigate the user the perspectives, c) research
methodology process of multi-stage design and d) research outcomes. A multi-stage design
of the research process was chosen to tackle the research problem and answer the research
questions. According to Creswell (2013), the stages of the research process are a set of
“sequential procedures, which the researcher seeks to elaborate on or expand the findings
of one method with another method”. It is essential to define the research design
methodology from an early stage in a proper way in order to provide guidance for the
following research steps. The intended research design process of this study will be
conducted in order to achieve the objectives of the research by identifying the research
problem, research methods and data analysis techniques. In this research, a sequential
“stages of research design approach” was identified as appropriate for answering the
research question. The research was structured in four stages: a theoretical stage and three

other empirical stages, as depicted in Figure 1-1 with their order in logical sequence.

ICT approaches and models
from the literature to
propose a successful user-
centric and integrated model

Sequential and multi-stage Research outcomes

research design

Positivist standnoint

»

Deductive, survey strategy
and cross-sectional

Features theories from
literature to investigate the
user perspectives towards the
proposed model

methodology -

Stage 1: Intensive literature review,
building the  conceptual
model and theoretical
framework development.

Stage 2: Survey user perspectives
towards the proposed model.

Stage 3: The prototype system
development.

Stage 4: Validate the proposed model

Propose a model that is
appropriate  for  user-centric
online utility management and
assists in achieving goals of pro-
environmental sustainability.

- Determine the critical
innovation characteristics that
assist the technology fit,
electronic services acceptance
and  adoption in utility
management context

- Develop a theoretical validation
framework, that can be used for
to test technology innovation
appropriateness from the user
point view.

in relation to; technology-fit,
benefit, acceptance, adoption,
and effects on promote
sustainable behaviour)

- Task-technology-fit (TTF)

- Success (net-benefit)

- Technology acceptance (TAM)
- Diffusion of innovation (DOI)

- DOI; PCI (Perceived innovation

characteristics)
- Theory of planned behavior (TPB)

Figure 1-1: Research methodology design

1.6. Research contributions to the body of knowledge

This research presents several significant contributions to different areas of the body of
knowledge ranging from improving electronic service delivery strategies, technology
acceptance and adoption, to the extent of promoting individual sustainable behaviour.
Firstly, the aim is to build a model that can inform e-organisations of the importance of

implementing a user-centric and integrated electronic services platform that focuses on
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improving user technology acceptance and services adoption in a utility management
context. This research identifies and addresses gaps that exist between utility
organisations’ efforts to implement and diffuse eServices and users’ expectations for use

and willingness to adopt these services.

In practical terms, this research contributes to the body of knowledge by proposing a user
accepted integrated virtual enterprise platform that would enable responsible
organisations to have a means of providing online utility management services to utility
users, in addition to providing a comprehensive understanding of the different dimensions
affecting existing initiative’s success and an elaboration of the move towards
implementing the successful integrated electronic services framework so that technology
acceptance can be achieved. The contribution of the proposed model in this research will
serve as a framework for the further development of a comprehensive virtual enterprise
platform beneficial to all utility parties, with a view to achieving the ultimate goal of

promoting environmental sustainability.

By considering the recent revolution of online services delivery strategies and the range
of adoption and diffusion models; technology acceptance model (TAM) (Davis, 1985),
diffusion of innovation (DOI), task-technology-fit (TTF) (Goodhue, 1995), DeLone and
McLean Modified model of information system success (Delone, 2003) and perceived
characteristics of innovation (PCI) (Moore and Benbasat, 1991), as well as finding one
that suits the online utility management context, this research will provide a theoretical
contribution to the body of knowledge, since, to the best of the author’s knowledge, there
is no theoretical model that has as yet been suggested as appropriate for this particular
context. Therefore, this research will contribute theoretically and methodologically to the
literature related to the research areas of electronic services delivery, adoption and
diffusion of innovations approaches.

With regards to the nature of the research subject (i.e. the proposition of a user-centric
and ‘integrated virtual enterprise utility management’ platform), the research outcome
will make a major contribution to this research field and literature in this domain, in
particular to the literature related to pro-environmental sustainability. This is a worthy
outcome since one of the aims of formulating the framework is the promotion of
individual behaviour intentions towards sustainability. Raising awareness and
knowledge, improving the role of technology innovation, and its capacity to engage utility

consumers in sustainability issues, will contribute towards this goal.
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1.7. Structure of the thesis

This thesis is outlined and structured to include seven interrelated chapters. A brief

summary of the content of these chapters is summarized in the following sentences and

illustrated in Figure 1-2.

Chapter 1:

Setting-up the research
problem, context and
direction

Introduction; research
problems, aims, objectives,
research question and

hypothesis

]

U

Background information on:

Emerging revolution in

eelectronic sservices
delivery strategies

ICT innovations and
intervention studies for
promoting sustainability

il

Chapter 2 and 3:

Literature review
and building the

Research background, conceptual Development, and the theoretical validation framework

Development of
research conceptual

Previous models in

technology acceptance,

Previous technology
initiatives for promoting

Theoretical formulation

of research model,

theoretical model technology-fit, benefit || sustainability and related hypothesis, and

Foundation and adoption behavioral theories validation framework
=

Chapter 4: Research Design and Methodology

Building the

methodological
foundation for the
research

Research philosophy,
approach, design strategy,
time horizon and data

Methodology design for:
- User perception survey
- Research model validation

Prototype system development:
- Development methodology
- Analysis and design approach

collection method

Chapter 5 and 6:

The research model
validation and data
analysis

L

L

Validation of the research model (Phase I)

Validation of the research model (Phase Il and 111)

task-technology-fit
(TTF)

The user perception of

The user perception
of net-benefit
outcomes

Validation of user
technology acceptance
and adoption

Potential effects on
promoting user
behavioral intention
towards sustainability

Chapter 7:

Research
conclusion and
future works

{

Conclusions, recommendations|
and directions for future
research

Figure 1-2: The research structure and chapters components
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The detailed outline of the contents of these chapters can be summarized as follows:

Chapter One: The first chapter introduces a general informational background about the
research motivation and the problem domain. It provides brief information on the scope
of the research and a rational justification for conducting the research in the area of
interest, and it discusses the need for the developed one-stop integrated utility
management model and platform. It introduces an overview of the associated research
aims and objectives, research questions, hypothesis as well as the methods used, by which
these objectives can be achieved. This is followed by a brief outline of the expected
research contributions to the body of knowledge and concludes with details of the
structure of the thesis chapters.

Chapter Two: This chapter reviews the related literature in the research domain. It starts
with a detailed background of the emerging future trends in electronic service delivery
strategies over the Internet. This is followed by addressing a number of aspects, which
underpin the work and are related to the research domain and the concept of a user-centric
and integrated online services framework in a virtual enterprise environment (or ‘one-
stop’ service delivery paradigm) for utility management activities. It also identifies the
technological dimension and sustainability-related functionality that will be associated

with the proposed model as informed by related literature.

Chapter Three: This chapter presents the second part of the literature review providing a
theoretical background from previous studies to underpin the theoretical framework that is
used as a basis for validating the proposed research model. It describes the main focus of
the research underpinning the various components of the proposed conceptual research
model from related literature, where the literature review is motivated by the need to
examine different user perspectives as regards to the innovative model proposed in this
thesis. This is followed by a detailed formulation of the theoretical research framework
used for the purpose of validating the proposed conceptual model. The chapter reviews
prior literature, theories and empirical studies in the related fields including, TTF, the
technology acceptance model (TAM), diffusion of adoption (DOI), PCI and behaviour
theories to develop an appropriate theoretical framework for evaluating the research

conceptual model from the user perspectives. Along with the theoretical framework, this
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chapter presents a formulation of the associated research hypotheses that will be tested to

achieve the objectives of the research.

Chapter Four: This chapter presents the research methodological design process that will
be employed to achieve the research objectives and obtain the study results. This chapter
describes the development of the empirical research design approach utilised to validate the
research conceptual model and to test the associated proposed hypotheses. It also serves to
justify the appropriateness of the selected methodology design approach of this study in
accordance with the research context and problem under investigation. This chapter starts
by presenting the dominant research paradigms with an overview of the research
methodologies as well as their advantages and disadvantages, in order to build a
philosophical basis for the research paradigm that will be employed in this research. It will
then explain and rationalise the selected research approach, research strategy, time
horizons, survey strategy, and data collection method. This is followed by presenting the
research design process of four major subsequent phases that were designed to answer the
research questions. The last section introduces the methodology for the data analysis
process, describing the employed analytical techniques in each data analysis stage of this

study.

Chapter Five: The primary goal of this chapter is to evaluate the user perceptions towards
the creation of an ‘integrated virtual enterprise utility management’ platform (or 'one stop’
model) and the associated eService delivery approach within the proposed model. To
achieve this goal, this chapter starts with general descriptive information drawn from
respondent profiling. It includes descriptive statistics of respondents’ socio-demographic
characteristics, their behaviours associated with using the Internet, and their behaviour in
relation to public e-Service usage. It was found to be essential to survey the technological
and behavioural context related to the research question and to build a profile of Internet
users in a local context before investigating the users’ perception towards the proposed
research model. Next, the chapter presents the data analysis results obtained from different
statistical techniques, ranging from simple to advanced analytical methods, in order to
explore, summarise, and interpret the data that provides insightful understanding into the
respondent’s perspectives across all the core components of the proposed conceptual
framework from ‘technology-fit’ to the expectation of ‘net-benefits’ with a particular
emphasis on the role of TTF on user perceptions of technology innovation benefits. This is
an essential step in the confirmation of the overall user perception with regards to the
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technology innovation features of the research framework conceptualised in this study and
In testing the pertaining research hypotheses of phase I of this study. The final part of this
chapter summarises the findings of the data analysis and hypothesis testing results with an
aim to develop a more comprehensive, user-centric, integrated and accurate online services
delivery model in a utility management context and to present a logical framework that

facilitates further development of technology innovation that will be more user adapted.

Chapter Six: This chapter presents the data analysis findings of the two validation phases
of the research model (I and Il), as formulated in the theoretical validation framework
which includes the measurement dimensions of: i) the user’s technology acceptance in
relation to perceived innovation characteristics; and, ii) their expectation of the model’s
effects on their pro-environmental sustainability behaviour. More specifically, it presents
the findings related to six attributes of a users’ intention to adopt the proposed model,
which are: compatibility with prior-experience, compatibility with values, measurability,
communicability, others’ use and trialability, in addition to three other behaviour related
measurements of the expected effects of the model on their intentions towards
sustainability. This chapter concludes with a brief summary of the findings and the results
of the hypothesis testing, which aims to assess whether each of the model components,
comprising the conceptual framework, is related to the users technology acceptance,

perceived innovation characteristics and an effect on their sustainability behaviour.

Chapter Seven: This chapter summarises the research findings and potential contribution
to the body of knowledge provided by answering the research questions and testing the
associated hypothesis. It summarises the thesis findings and suggests several future
research directions. It discusses the overall research contribution with final conclusions

and recommendations.

1.8. Summary

This chapter presents an overview of the research, its informational background,
motivation, rationale of the research, scope and contribution of the research, objectives,
and hypotheses, as well as the research questions. This chapter aims to provide the readers
with a comprehensive overview before detailing the research process, including

outcomes, in the subsequent chapters.
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Chapter 2: Literature Review — part I;

Emerging revolution in eServices delivery paradigm,
background information on ‘one-stop’ concepts, technology
role in promote sustainability individual awareness,
behaviour change, and as persuasive technology for
encourage individual pro-environmental behaviour

2.1. Introduction

This chapter presents the literature review (Part I) to discuss the area of eServices and its
fundamentals concepts, emerging revolution in services delivery approaches, and
background information on the ‘one-stop’ services delivery paradigm and the associated
concepts. In addition, it discuss numerous aspects related technology role in promoting
individual awareness, behaviour change, and as persuasive technology for encourage
individual pro-environmental sustainable behaviour. In the review, the chapters focus on
scholars' and practitioners’ attempts to use technology features on promote saving resource
consumption and individual sustainability. It provides a basis information for underpinning

the theoretical and empirical work of this research.

2.2.Emerging revolution in eServices delivery approaches

Electronic service delivery has been described as an important attribute for online business
(Lohse and Spiller, 1998). Several applications of electronic service provision are
implemented in private and public organizations (e-government, e-commerce, e-heath,
etc.). The service delivery approach adopted depends primarily on the revolution of
techniques in recent service delivery approaches and organizational strategies for
establishing their presence online, as well as how it can attract their customers and satisfy

their needs.

In past years, private and public organizations have been spending considerable time,
resources, and efforts to create online service applications. Such applications offer
electronic services to meet customers’ needs in an interactive, customized, and more

responsive manner, thereby assisting businesses to create more valuable customer
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relationships and achieve better competitive advantages (Chidambaram, 2001).

When the process of deploying web-based applications was in the beginning phases,
organizations were not aware of the potential these services had for benefitting the
organization due to their lack of data, knowledge, and expertise. The focus of organizational
efforts was on providing customer services, and very little efforts were made to assist in the
success of shifting to online services against the benefits achieved when electronic services
were adopted by the customers.

However, businesses have now gained the relevant information to run better user-adopted
electronic services, through which they can determine what kind of electronic service
delivery strategies are beneficial to those aspects of business goals. The need of businesses
to further enhance their electronic services development to gain wider user acceptance is
becoming urgent as they have now acquired many years of experience in developing

electronic services provision (Lu et al., 2006).

Recent advances in information and communication technologies have accelerated the
development of electronic services, which include electronic systems that use different
technology and service delivery methodologies. These services are provided by different
kinds of organizations and involve different applications to interact with users online
through e-government, e-business, e-learning systems, e-payment, e-marketing, and e-
commerce. The electronic services range from basic services, including delivering
information, news, and communication services, to intelligent services, such as delivering

context-aware services (Chidambaram, 2001).

Most governments and organizations in developed nations that have advanced web-based
service environments have passed through three stages: (a) presentation of electronic
information, (b) online transaction, and (c) integration of electronic information and
services (Lu et al., 2007). The final stage an integration of all services being provided by
the same agency, different agencies, or organizations of private agencies that might be

involved considers providing electronic services in an integrated manner.

Customers prefer to get information and complete electronic service solutions without the
hassle of getting in touch with different agencies or layers of organizations (Wimmer,
2002a, Wimmer, 2002b, UNPAN, 2014). They also desire to get personalized/customized
solutions that save them from the issue of services or information overload. Due to the

recent revolution in services delivery of internet technology, intelligence is a keyword
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leading the paradigm shift in online services (Lu et al., 2007). This will also be a result of
customers’ preference to access electronic services in a seamless manner through a ‘one-
stop° solution, and organizations’ ability to deal with such a single window of electronic

services delivery.

The subsequent paradigm shift in technology has sought to improve the different quality
aspects of electronic services like adaptation, customization, decision support, and
reliability by employing the latest service delivery technologies (Kohlborn, 2014, UNPAN,
2014). Through these recent technologies, organizations offer more user-friendly services
to provide intelligent services for user-centric information presentation, personalized
services provision, recommendations, contextual awareness, and decision support
applications. Intelligent services have been used in various areas to create intelligent online
services for various applications in e-government, e-commerce, and e-health applications.
In services personalization, web users’ information is acquired online and then used to
provide web pages and services to customers according to their preferences. This process
of the personalization of services aims to meet the needs of the web users more successfully
and efficiently, in addition to making online communications faster and more convenient,
thereby enhancing online users’ satisfaction, resulting in continuous use of these services
or repeated visits (Bonett, 2006, Riecken, 2000b). These services are rapidly being applied
in recent development areas of e-government, e-commerce, e-banking, and e-learning
(Adomavicius and Tuzhilin, 2005).

According to researchers, more personalized mechanisms and technology are advanced
development that required to be used in electronic services, especially in four essential areas
namely, user profile, information content, navigational link, and recommendation as these
constitute fundamental techniques for electronic services personalization (Adomavicius
and Tuzhilin, 2005, Eirinaki and Vazirgiannis, 2003).

It is well-recognized that, in the emerging intelligent approach to electronic service
delivery, the focus has shifted from the traditional provision of online services to the
customer to a new intelligent and integrated services approach by which organizations can
increase the value of their services to the customer. For example, in e-government (a similar
application of electronic services applications), there is an emerging need to adopt a new
approach for delivering electronic services to public users; consequently, e-government
strategies are updated accordingly (Nations, 2010). In other similar directions of this

application, the European Commission’s electronic service delivery roadmap highlights the
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need for a service delivery approach that meets users’ expectations by applying the
intelligent electronic services delivery approach that considers the users’ demand-side in

future implementation strategies.

In response to users’ needs, others studies (Botterman et al., 2003, Lassnig and Markus,
2003, Zhang et al., 2005, Christopher G, 2004, Tung and Rieck, 2005, Seifert and Petersen,
2002, Christopher G, 2005) show a shift in focus in their service delivery strategies from
the organizational supply-side point of view to user-centric service provision, which
scholars consider as an important shift, highlighting the importance of electronic service
delivery that focuses on users’ service demand side. Other studies go further in considering
the user demand perspective as a critical determinant for success of online service delivery
approaches that can be used to promote user technology acceptance and innovation
adoption (Christopher G, 2004, Graafland-Essers, 2003, Hinnant and O'Looney, 2003,
Wendy, 2003, Tung and Rieck, 2005).

A lot of research has been carried out to assess electronic services from different
perspectives through different methods. This has come about through the increased need to
promote online services’ quality, adaptation, and usability features, creating a growing
interest among researchers to assess and evaluate the methodology of developing the
electronic services applications (Wade and Nevo, 2006, Schubert and Dettling, 2002). The
research in electronic service provision identifies four major areas for assessment: (i)
involve the assessment of the features, functions, and usability aspects of electronic service
application as seen by the perspective of the user; (ii) measure customer satisfaction using
different criteria for evaluating the level of customer satisfaction with electronic services’
fulfilment of their customer needs (Schubert and Dettling, 2002, Awan and Singh, 2006);
(iii) acquire feedback from customers and measure their level of satisfaction with the
services being offered (Lu and Lu, 2004); and (iv) evaluate electronic services using a cost-
benefit analysis of the agencies, such as justifying the benefits businesses expected from
the development of electronic service applications as argued by (Drinjak et al., 2012) or e-

business investment evaluation of electronic services as written by (Giaglis et al., 1999).

A challenge facing organizations is users’ increased demand for electronic service
applications, including the types of features that should be added to the technology to satisfy
customers. The extent and scope of electronic services development are wide and offer
diverse features, including service quality, accessibility, website interactivity,

personalization, and security, among others. Furthermore, as there is no face-to-face
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interaction with the users, the conventional ways of gauging service quality are inadequate

for measuring electronic service quality or user satisfaction (Van Riel et al., 2001).

Evaluating customer satisfaction (second category) by considering the users’ demand
perspective indicates that the provision of electronic services delivered from the service
providers does not meet users’ expectations or match their needs. Indeed, a considerable
gap exists between the supply of public electronic services and users’ demands. Recent
studies have highlighted a critical success factor for electronic service delivery
methodologies that primarily rely on the importance of considering the customer
perspective in designing the electronic service delivery strategy. One previous study
(Botterman et al., 2003) demonstrated that electronic service delivery success requires the
users’ recognition and acceptance of the relevance of the value proposition being offered
and thus the degree of fit between supply assumptions and usage drivers and subsequent

provision and adoption is of critical importance.’

The more successful public online service delivery strategies are, the more focused they are
on measuring the benefits of electronic services for the users. In the recent intelligent
electronic service delivery agendas, understanding user perception and intention to accept

these services is essential for building a successful electronic services delivery model.
2.3. ‘One-stop’ service delivery paradigm: The underpinning concepts

An earlier study of the ‘one-stop’ online service delivery approach (Maria A, 2002)
described the concept as ‘a single point of access to electronic services and information
offered by different public authorities’, noting that ‘it requires all public authorities to be
interconnected and that the customer is able to access public services by a single point even
if these services are provided by different public authorities or private service providers. It
further requires that the customer be able to access these services in a well-structured and
understandable manner, meeting his/her perspectives and needs (Chatzidimitriou and
Koumpis, 2008).

The most interesting aspects of a ‘one-stop’ service are service operability and integration
(Maria A, 2002). This refers not only to interoperability and integration between electronic
service providers, but also to the categorization and integration of electronic services and
information contexts at the abstract level according to the essence of the online service and
information content itself (Kohlborn, 2014). In some cases, this has offered the ability to

deliver services to certain end users in the form of ‘one-stop’ electronic service provision
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that is, delivering all the electronic services that they might require, regardless of the
structures of the individual service providers or their electronic service delivery schemes
(Wimmer, 2002b).

The concept of ‘one-stop’ service delivery enables the end-user of having a unified
provision of services and information using collaborative and integrated platform
(Wimmer, 2002b). According to Hagen and Kubicek (2000), reports studying the e-
government in eleven Europeans countries, reveals that the public electronic services is
highly fragmented and, yet not meet a citizens’ expectations, and suggesting the
transformation to the ‘one-stop’ e-government platform (Figure 2-1) as key solution for
providing better services integration, fast delivery, and wider acceptance and accessibility
from the citizens.

Front-end services

Back-end services Intermediation platform

Service provider

Intermediation hub for
one-stop e- <4¢——»  End user
Government service

Service provider |

Service provider

Figure 2-1: A one-stop e-Government service intermediation platform as depicted by Gouscos et
al. (2007).

In this context of utility management and eService delivery paradigm, the providers are
facing challenges in delivering acceptable, useable, and more adaptable public electronic
utility services to their customers. The current fragmentation of utility service management
processes is likely to make it more difficult for households to pursue their goals of utility
management to achieve efficient resource consumption (Chan et al., 2008), while saving
energy and costs as these processes are inconsistent and consume both time and effort.
Indeed, households might not be satisfied with the results. These are considered the major
obstacles facing the functioning of the online management of utility resources and energy /

carbon reduction.
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The existing gap lies in the differences in various utility organizations’ perspective when
developing online services. In the current situation of online utilities, service provision and
energy management functions are based on different providers’ perspectives and service
delivery approaches and priorities, which in turn stem from variations in their goals and

strategies as well as their priorities as to the benefits of their service provision.

Furthermore, in response to the need to facilitate the comprehensive management of home
functionality from a single point of access, scholars have formulated the concept of
integrated smart-home applications (Aldrich, 2003). Smart-home applications monitor,
control, and interpret data for the household, matching the gathered data with users’
predefined targets. Their functions are bundled into single windows that include home
automation applications (Rocker et al., 2005, Ha et al., 2006), household energy control
(Shah et al., 2009), and other applications of interest to households, such as appliance
controls, environmental-sensing devices, and the consumption of utilities resources. One of
the functions of smart-home applications is to deliver an innovative a central application
that enables users to control home devices and sensors according to predefined rules and
targets, which in some cases are initiated by the households themselves (Zhang and Briigge,
2004). Another perceived function is to monitor and control the energy consumption of
appliances (Jahn et al., 2010). Furthermore, an integrated central utility management
functions would facilitate the engagement of ordinary people in environmental
sustainability initiatives and encourage them to be more active in relation to energy savings
as well as participating in managing their resource consumption efficiently (Aman et al.,
2013).

Yet, the current electronic service delivery paradigm limits users from benefitting from the
use of existing online services because of the increased effort needed to carry out the utility
management tasks on their property and the inconvenience of dealing with fragmented
electronic services. The problems associated with users’ benefits and needs do not usually
apply to only a single utility authority or organization. However, the users face the absent
of integrated interface that enable the interaction with single service management interface
that support the functions of defining user targets as well as manage utility resource use and
monitor energy consumption. They also facing a difficulty in having a control over resource
usage of all utility services on their property. To do so, in the present situation, they are
required to interact with several information sources via the Internet portals of several utility

organizations, which offer fragmented and provider-specific electronic services. Such a

26



Chapter 2

situation requires different methods of accessibility to different service provider portals to
interact with the desirable online utility services provision, which are scattered and in some
cases duplicated and usually have different authentication processes as well. Such obstacles
emerge from the absence of ‘one-stop’ services delivery approach, that enable the user to
interact with a single point of access to utility management services as a source of eServices
provision and knowledge-based information repository that can deliver value-added
services to households and all utilities stakeholders.

In the subsequent section 2.4, a literature of related aspects of relationship between
technology and individual sustainability behaviour in context of this research will be

presented.
2.4. Technology and Individual sustainable behaviour

The following sections will demonstrate a different subject of interest in relation to role
of technology in effecting individual pro-environmental sustainability. It discuss
Individual utility resource consumption behaviour and effects on sustainability and the
importance awareness on behavioural effects towards sustainability and focus on
highlighting previous research efforts pertaining to the employment of technology
innovation having an impact on individual pro-environmental behaviours and, thereby to
aspects of sustainability. Section 2.4.1 will present a brief introductory section to
individual behavioural effects on sustainability. Section 2.4.2 explores the effects of
sustainability awareness on individual pro-environmental behaviour and resource
conservation. In the last two sections (2.4.3 and 2.4.4), the literature review of the role of
technology innovation in promoting individual behaviour towards sustainability was

argued and related efforts from previous studies were outlined.
2.4.1 Overview of Individual consumption behaviour effects on sustainability

In a previous report from the intergovernmental panel on climate change (IPCC), it was
clearly reported that human behavioural activities are the primary cause of CO2 emissions
and result in the climate change and global warming problem (Mt, 2012). Previous
empirical research efforts contributing to pro-environmental sustainability development
have mainly focused on strategies and actions that would serve to lower environmental
impacts through an updated infrastructure that would be more sustainability efficient, in
which such actions can support environmental sustainability and minimise resource

consumption (Davis and Challenger, 2009). It is notable that a lesser consideration has
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been given to the role of individual behaviour related aspects and their impact on
environmental and sustainability development. However, given the belief that
environmental sustainability is mainly affected by human behaviour (Oskamp, 1995,
Oskamp, 2000a, Oskamp, 2000b), it is evident that such issues can be resolved by dealing

with individual behaviour change.

On the same subject of individual sustainable behaviours, individual behaviour at home
and natural resources consumption have been an area of research focus within social
science and environmental sustainability studies. Climate change and global warming
were the main motivation for exploring individual behaviours in relation to sustainability
improvement issues (Gardner and Stern, 2002). Individuals at home represent the target
group for researchers dealing with the mitigating environmental problems, where the
households in previous studies were assumed to be the main contributors to the
environmental and COz-emission problems. For instance, in some pro-environmental

statistics, US households contribute to 21% of US energy-related CO2-emissions.

Additionally, the utility resource consumption related to CO2-emissions have increased
by 3.3% annually (US Department of Energy, 2013). In a similar trend, Western European
households contribute to 15% to 20% of overall energy consumption (Biesiot and
Noorman, 1999). For the goal of selecting the most appropriate sustainability behaviour
changes, individuals at home are thought to be an important factor to be targeted for
behavioural change. For example, the households in OECD countries acquire 15 to 20%
of the total energy of OECD countries (OECD, 2001). Energy consumption at home occur
in direct and indirect ways (Vringer and Blok, 1995). Direct consumption refers to the
immediate use of energy resources such as gas, electricity and other natural resources.
Indirect consumption relates to the use of energy by indirect means by individual
activities at home. For instance, the reflection of individual consumption of hot water at

their premises on the overall electricity consumption, which increases accordingly.

However, individual resource consumption differs according to individual activities and
reasons for usage, which consequently affect their total amount of resource consumption
(Becken et al., 2003). There are number of aspects of this concern that have major effects
on individual conservation behaviour, including: 1) the individual’s prior knowledge and
awareness of the importance of sustainable resource conservation behaviours with

support of the appropriate means to perform such behaviours, 2) an individual’s
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motivation to change to better sustainable behaviours, and 3) their ability to carry out
such relevant behaviour (Kumar, 2012). In most situations individuals are aware of the
associated issues related to their energy consumption and are also concerned about these
issues (Abrahamse, 2007c¢) whilst remaining unclear about the actual causes of such
problems (Bord et al., 2000). In addition, they are unaware of the relationship between
energy consumption and their behaviour (Baird and Brier, 1981, Schuitema and Steg,
2005). Furthermore, they are unaware of the unobservable amount of waste that results
from indirect energy consumption (Schuitema and Steg, 2005). While there is increased
interest in the development of efficient energy buildings, the consumption behaviour of
individuals at home is essential in the pursuit of more sustainable methods. It is also
important to raise individuals’ awareness by providing them an access to information
about their energy consumption at home. According to Palmbrog (1986), a minimum of
10% of the total consumption can be reduced by targeting individual behaviour change
(Palmborg, 1986). Most previous studies suggest that individuals are an essential part in
the improvement of a sustainable environmental action plan, and about 40% of total
energy consumption occurs in the home (Ketola, 2001).

2.4.2 Effect of individual awareness on consumption behaviour

Developments in the study of utility resource conservation behaviour has led to a desire
for a greater understanding of environmental problems and utility resource conservation
issues from the perspective of individual behaviour (Baek and Lee, 1987). In previous
studies (Hogan and Paolucci, 1979), researchers have assumed that individuals were more
informed about environmental issues and held positive views of utility resource
conservation. In such a case, individuals are self-motivated to take on board responsible
activities with environmentally sustainable behaviours in mind presuming they have
enough information and the ability to deal with those particular issues (Hogan and
Paolucci, 1979) .

Previous studies have also focused on validating the link between individual attributes,
awareness, attitude and behaviour with regards to pro-environmental sustainable
behaviours and acknowledged a significant relationship between individual awareness
and attitude (Birch and Schwaab, 1983) (Hsu and Roth, 1996). A relevant study
conducted by Lee et al. (2008) suggested that a greater individual awareness regards

energy consumption occurring at home leads to a positive effect on their pro-
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environmental behaviours. In addition, a study by R.B. Peyton (1980) indicates that there
Is a relationship between individual attitude, awareness and their behavioural
determinants. Further studies have stated that individual awareness of resource
consumption issues is considered as an important factor that can effect environmental
behaviour and actual resource consumption (Verhallen and Van Raaij, 1981,
Marcinkowski, 1988, Sia, 1984, Sivek, 1987). They also, pointed out that there is a
significant relationship between resource conservation behaviours and other variables,
such as individual awareness, social characteristics and attitudes towards environmental
conservation behaviours (Claxton et al., 1983, Gladhart, 1977, Gladhart and Roosa, 1982,
Hogan and Paolucci, 1979), (Sivek, 1987, Brandon and Lewis, 1999, Ramsey and
Rickson, 1976, Poortinga et al., 2003).

One of the fundamental challenges facing sustainability development and resource
conservation is how individual conservational behaviours can be promoted by raising
individual awareness and increasing concern regards the consequences of energy
consumption as well as how to support sustainable behaviour changes (Baird and Brier,
1981).

Previous studies (Abrahamse et al., 2005), have applied different approaches towards the
goals of motivating individual resource management and sustainable behaviours focusing
on encouraging individual knowledge, awareness, motivation, belief, attitudes, and social
norms related to efficient resource consumption. Such approaches rely on the assumption
that the improvements will positively affect individual’s resource conservation
behaviours. In line with this, different studies have focused on applying informational
approaches in order to promote conservational behaviours (Abrahamse et al., 2005). In
some cases, informational strategies had limited effects on behavioural changes, while
others attained greater achievements in the promotion of individual resource conservation
behaviours. The informational approach includes different techniques, such as:
informational prompts (Luyben, 1982), personalised social marketing with information
tailored to individual needs (Abrahamse, 2007b) (Daamen et al., 2001) (Thogersen,
2007); consumption commitment (Katzev and Johnson, 1983, Katzev and Johnson, 1984)
(Bamberg, 2002) (Jakobsson et al.,, 2002); and, modelling linking comparable

consumption behaviours (Schultz et al., 2007, Abrahamse et al., 2005).
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An additional study conducted by Brandon and Lewis (1999) pointed out that
accumulative information provided to individuals about resource consumption had a
major positive impact on individual behaviours and conservational actions. However,
according to the results of previous studies (Baek and Lee, 1987), different factors were
identified as important in influencing individual resource conservation behaviours. A
better individual awareness and positive attitude will lead to more resource conservation
behaviours (Baek and Lee, 1987) and improvements in individual awareness regards
resource conservation will lead to improvements in resource conservation behaviours
(R.B. Peyton, 1980, Choi, 1990).

In the context of this study, based on literature findings, up to present time, individuals
hindered from the absence of comprehensive utility management platform that provide a
services of efficient utility management and provide integrative information and services
that can contribute in raising individuals’ awareness to sustainability issues. Providing
unified information about utility resource usage and conservation might have an impact
on individual environmental behaviours. The literature review, shows that pro-
environmental attributes of individuals such as: attitude, awareness and their interest in
resource conservation is a major variables that can have impact on their overall pro-
environmental sustainability behaviours and resource conservation activities (Baek and
Lee, 1987).

2.4.3 Role of technology in promote individual pro-environmental sustainability

The human impact on the environment can be viewed as a factor made up of people, their
activities, and the information technology that they are using (Ehrlich and Ehrlich, 1991).
The increased number of Internet users (ITU, 2010), the lower cost of Internet access
(ITU, 2010) and the increase in smart device usage (Pitt et al., 2011) have contributed to
the facilitation of accessible resource consumption information by agencies and
individuals (Boudreau et al., 2008). Furthermore, the latest improvements in technologies
may offer other new and improved means of accessing information, such as real-time
feedback and the ability to analyse resource consumption. These rapid technological
advancements are attractive for individuals, services provider’s agencies, service

regulators as well as other utilities parties.

As can be observed from the literature, different information technologies have been
developed to present an instant feedback of individual's sustainable behaviours, which

can be accessed online via their mobile devices. For example, Froehlich (2009)
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introduced a mobile information technology system for monitoring tools that promote
sustainable transportation behaviour. In addition, Bjorkskog (2010) designed a
technological innovation using wireless technology to enable real-time feedback of
individual energy consumption. Likewise, Holmes (2007) introduced a technology
innovation that combined art and technology to reduce energy consumption and displays

energy consumption information.

Recently, information technology in utility management services has been advanced by
the production and distribution of smart devices that provide digital and attractive services
beneficial to all utility parties. The use of a smart metering infrastructure in different
countries offers additional information technology improvements (Renner et al., 2011).
For example, the EU have planned for 80% of all customers to have smart meters installed
in their dwellings by 2020 (Renner et al., 2011). This technology enables detailed and
real-time information about resource consumption at home to be obtained. It can offer
individual and utility organisations a more advanced interaction with accurate/real-time

information about resource consumption.

It is necessary to differentiate between the different roles of technology and explain the
relationship between information technology and individual sustainability behaviours.
Information technology can be categorised into a number of roles: (1) an intermediary, in
which technology is developed for achieving the goals of determining the environmental
impact; (2) an amplifier, where technology plays a role of amplifying an individual’s
capacity to achieve their goals as well as their ability to use resources; (3) a determinant,
where the use of technology features form or empower individual behaviours; and/or, (4)
a promoter, where the technology is specifically created to impact on individual
behaviours (Midden et al., 2007).

With the above in mind, it would be beneficial to evaluate different technology roles as a
basis to designing an information technology platform and outlining sustainability
interventions techniques that can contribute to the improvement of individual
sustainability behaviours. In this study, technology innovation aims to prompt individual
behaviours towards environmental sustainability. Thus, the role of the technology in the
context of this research can be seen as that of ‘promoter’, where the technological
innovation with its different features can assist in improving individual sustainability

behaviours.

32



Chapter 2

Another study has defined three different roles of technology innovation (Fogg, 2003).
These roles include the idea of a technology as persuasive, social actors and/or as media.
In some situations technology innovations can be seen as a combination of one or more
of those roles.

The first role of technology as ‘persuasive’ makes reference to the use of information
technology as convincing users to change their attitudes or behaviour (Fogg, 2003). It
can motivate the users to perform particular activities by making their tasks easier, and
more efficient and achievable. This role was developed for many purposes in different
areas of commerce (Boyland et al., 2012), including: health (Lin and Mann, 2012, Klasnja
and Pratt, 2012), education (Cismas, 2011, Rosmani and Wahab, 2011), tourism
(Steckenreuter and Wolf, 2013, Koutra and Diaz, 2013), and environmental sustainability
and natural resource conservation (Meineri and Guéguen, 2012, Van de Velde et al.,
2010) (Willis et al., 2010, Chen et al., 2012).

In previous research, several techniques have been applied to encourage natural resource
conservation including using technology to promote efficient resource usage and
encourage individuals to use renewable energy solutions (Abrahamse et al., 2005).
However, in the present situation, individuals seeking feedback about their resource
consumption usually obtain the information via bills rather than real-time information
services. Such real-time services (if indeed they currently exist) can contribute to user
behavioural change regards a more efficient resource consumption, as a result of
increasing their awareness of the link between their behavioural activities and natural
resource consumption (Abrahamse et al., 2005). In order to effectively influence
individual behaviour, the feedback information needs to be clearly comprehensive with
less effort required on behalf of users in order to analyse and interpret the data (Chiang et
al., 2012).

Ambient persuasive technology is an additional type of technology that has yielded
interest from researchers seeking to encourage sustainable lifestyles for individuals by
means of information technology. A study conducted by Davis (2008a, 2009) identified
the design determinants of ambient persuasive technology for influencing
environmentally sustainable behaviour (Davis, 2008a, Davis, 2009). It was advised that
the preferred design for persuasive technologies targeting environmental behaviour
change is a technology capable of “[making] suggestions at exactly the right time and

place, without annoying those to be persuaded.” (Davis, 2008a).
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The purpose of ambient persuasive technology implementation is to positively impact
individual behaviours and attitudes towards environmental sustainability (Fogg, 2003).
In line with this goal, and since the technology has the capacity to provide tailored
feedback information related to individuals’ resource consumption and behaviours, it is
necessary to be capable of persuading individuals to lower their resource consumption

and to embrace more sustainable behaviours.

The available literature indicates that several ambient technologies have been introduced
that aim to promote an individuals’ awareness regarding resource consumption and
influence their environmental behaviours (Wattson, 2013) (Martinez and Geltz, 2005).
Previous studies have focused on the continued positive impact on individual sustainable
behaviours (Midden et al., 2008, Pousman and Stasko, 2006, He et al., 2010, DiSalvo et
al., 2010, Froehlich et al., 2010, Chisik, 2011). Another study (Froehlich et al., 2010)
specified unobserved natural resource consumption and highlighted the potential positive
impact of feedback information on changing individual consumption behaviours,
presenting four design patterns for ambient persuasive technologies. Elsewhere, He et al.
(2010) introduced a transactional theoretical model as a design framework for resource
consumption feedback technology. It shows that different individuals have different
levels of readiness, willingness and ability to change their behaviour. Thus, technology
innovation design should consider that each individual is motivated to change behaviour
by different methods.

As a conclusion of earlier studies on different technology innovations and electronic
devices with specific goals, it is indicated that they might have an influence on an
individual’s environmental behaviours, This might lead to a greater influence on
individual behaviour and efficient natural resource consumption, but technological
approaches and techniques were not yet smart enough in most cases to make those goals
achievable efficiently. At the present time, the technology paradigm represents an
opportunity to provide a comprehensive and user-centric intelligent information
technology platform that will be capable of encouraging individual’s to change their
sustainability behaviours. The majority of earlier research has focused on providing
consumption feedback to influence individual resource consumption (Van Dam et al.,
2010, McCalley and Midden, 2002, Holmes, 2007, Chen et al., 2014). These studies have
usually applied simple feedback on resource consumption, while some used basic display
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technologies. It is obvious that there is a need for an integrated technology innovation
platform that includes all parties to sustainable activities, which is designed specifically
to influence individual behaviours. Such a technology innovation platform is essential to
achieving the desirable goal of better individual sustainable behaviours. It can also play
a leading role in the provision of a unified shared environment that is geared to user needs,
as well as to sustainability stakeholders and to the achievement of the ultimate goal of
promoting individual behaviours towards sustainability.

2.4.4 Role of technology in individual behaviour change

It is widely recognized, that natural resource conservation by individuals has become an
interesting area of research for both social and environmental scholars (Abrahamse et al.,
2005). The interaction between technology and individuals has had a considerable role in
resource conservation and individual behaviour (Yao and Zheng, 2010). The study by
Doukas et al. (2007) asserts the need for dealing with the requirements of building an
efficient utility management resource and for the provision of support to the individual to
enable the achievement of efficient resource consumption. According to Yao and Zheng
(2010), the greatest difficulties facing efficient utilities resource management are the
inconsistency and absence of real-time feedback information about resource
consumption. (Yao and Zheng, 2010) Individuals have limited information about
previous behaviour and the amount of resources consumed. In most situations they know
their resource consumption from their billing information but real time feedback services
are absent. Different studies suggest that installing real-time feedback to increase an
individual awareness regards resource conservation has a major impact on decreasing
resource consumption, by 4 to 12% (Ehrhardt-Martinez et al., 2010). By implementing
real-time feedback, the individual will be more knowledgeable about the effects of their

behaviour on utilities resource conservation (Abrahamse et al., 2005).

The latest technological developments in the utilities industry, such as smart meters, can
provide users real-time feedback information about their utilities resource consumption
(Shah et al., 2009). Thus, as a result of improvements in technology in this area,
researchers in environmental sustainability and individual behaviour change have
designed several innovative technologies with different capabilities linking individual
behaviour with their resource consumption using feedback information features (Benders
et al., 2006).
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In previous studies, different feedback information mechanisms were used. Some studies
link the change in individual behaviour with the resultant outcome influence on resource
conservation, while others provide recommendations targeting individual behaviour
change (Abrahamse, 2007b). The overall effects of technology and awareness
interventions have had an important impact on convincing users to change their behaviour
and save on resource consumption (Steg, 2008). Using technology as a real-time
monitoring tool to provide real-time information about resource consumption has also
had positive effects in resource conservation, while feedback information can be
enhanced with advanced interactive technology that is designed specifically to change
individual behaviour and attitudes (Abrahamse et al., 2007). This kind of interactive
technology innovation has the ability to influence individual behaviour and to encourage
individuals to change their attitude and behaviour towards sustainability by different
means such as: modelling, providing social supports or rewards (Fogg, 2003).

As found in previous research, the main aim of technology innovation development for
environmental sustainability is for the technology employed to motivate and support
individual sustainable behaviour (Véllink and Meertens, 2006). It was applied in different
areas including: raising individual knowledge awareness, providing analytical services
for different behaviour and consumption patterns, as well as providing information
feedback about consumption (Dixon et al., 2014). However, designing inappropriate
information technology strategies targeting resource conservation usually leads to
unsatisfactory results regarding the promotion of individual sustainability behaviours
(Midden et al., 2007), and also has an impact on user resistance to technology utilisation
and to their evaluation of technology benefits compared to their previous expectations of
technology outcomes. In some previous studies (Darby, 2006), a limited achievement was
observed in the role of technology in effecting individual behaviours towards
sustainability, which is due to their focus on individual intentions only, with less
consideration given to the technological context in which such sustainable behaviour

intervention techniques were happening.

However, improvements in recent technological features have made it easy to develop
effective technological innovations with effective capabilities that are user friendly,
which can play the role of meeting utility users’ expectation and facilitating pro-
environmental behaviours. It can also, facilitate the development of real-time shared
feedback as a more effective means of communication rather than general feedback
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information. By referring to relevant studies that aim at promoting sustainable behaviour
on an individual level (V6llink and Meertens, 2006), almost all technological innovation
approaches had a tendency to employ a one-way interaction with individuals, whereas
recent technological capabilities offer two-way interaction with all different parties,
including the individual. The future innovation in technology for promoting individual
behaviour regards sustainability needs to be a more comprehensive shared environment
with a more adaptive capacity enabling two-way interactive technology, which in turn
allows for instant, accurate, and real-time functionalities with more user-centric and

personalized information services.
2.5. Summary

This chapter has outlined the part (1) of the literature review related to the research topic.
It was provides foundation information related to the area of eServices delivery
approaches and its fundamentals concepts, emerging revolution paradigms as well as
background information on the ‘one-stop’ services delivery paradigm in similar field of
research. In addition, it literature review several aspects related technology role for
individual sustainable behaviour encouragement. Lastly, the literature review findings
will be used to underpin the suggested platform with number technological strategies that
will contribute in promoting individual pro-environmental sustainability. In next chapter,
will present, part (I1) of the literature review, to provide necessary information that will be

employed for underpinning the development of the conceptual model used in this research.
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Chapter 3: Litrature Review — part II;

The research conceptual model, Development of theoretical
framework of user perception towards the creation of the
platform (perceived technology-fit and benefit), technology
acceptance, and potential effects on individual sustainable
behaviour.

3.1. Introduction

The purpose of this chapter is to build on the literature review to present an in-depth
discussion about the development of the conceptual model used in this research. Based on
the literature, three aspects of focus were determined, namely (a) user-centric service
delivery approach, (b) integrated virtual enterprise environment, and (c) the technology
characteristics in promoting individual sustainability behaviour. These aspects have
informed the development of the ‘integrated virtual enterprise utility management’ model
and associated eService delivery approach (i.e. the one stop' model). Furthermore, the
different subjects of interest were formulated in the theoretical framework at different
stages. Initially, user perceptions towards the new research model were identified in order
to investigate the appropriateness of such a new conceptual framework and associated
eService delivery approach with user task needs. An evaluation of users’ intentions to adopt
the conceptual technology innovation model in a utility management context followed. The
final aspect was directed at an exploration of the potential effects of e-sustainability related
functionality (which was integrated into the conceptual model) on the promotion of

sustainable behaviours from the utility users’ perspective.

Several other theories were reviewed, such as user task-technology-fit (TTF) (Goodhue,
1995), technology acceptance and diffusion of innovation adoption, as well as theories of
individual behavioural intentions. The literature review has informed various aspects of the
research, including user perception, attitude, and behavioural intentions at a precursory
stage of technology innovation utilisation. Moreover, the chapter elaborates on user
perspectives towards the research model in terms of reviewed dimensions of technology
fit with user task needs (TTF), perceived characteristics of innovation (PCI) (Moore and

Benbasat, 1991), potential benefits, intentions of technology use, and the behavioural

38



Chapter 3

effects associated with the sustainability related functionality integrated in the research

model.

This chapter is divided into four main sections. The first section describes the main focus
of the research, highlighting the various components of the proposed conceptual research
model. The second section provides a detailed formulation of the theoretical research
framework that was adopted to validate the proposed conceptual research model. The
literature review is motivated by the need to examine different user perspectives as to the
innovative model proposed in this research. This includes theories studying the effects on

intentions to engage in pro-environmental behaviours at an individual level.

The TTF (Goodhue, 1995), technology acceptance model (TAM) Davis (1985), diffusion
of adoption theories (DOI), PCI (Moore and Benbasat, 1991) and theory of planned
behaviour (TPB) (Ajzen, 1985), presented previously in the literature and related empirical
studies will be used in this theoretical framework to evaluate the conceptual model from
different perspectives, such as: TTF, user technology acceptance, and the model expected

to influence user behavioural intention towards sustainability.

Along with the theoretical formulations presented in this chapter, research hypotheses were
formulated, as well as a detailed measurement of proposed research constructs, providing
a theoretical framework for investigating the user perception of TTF (including perceived
fit and net-benefits), technology adoption, and the effect on user behaviour intention. All
of the variables will be incorporated into the theoretical validation of the conceptual model
used in this study. The final section provides a detailed summary of the theoretical research
model components, including the associated hypotheses, and concludes with a list of the

hypotheses proposed by the final model to be tested for the purposes of this research.
3.2. The research conceptual model

Information technology success is user perspective dependent. DeL.one and McLean (1992)
suggest that technology innovation characteristics affect user perceptions as regards to
satisfaction with technology. This assumption is supported by other related studies that
found technology innovation satisfaction success is determined by the concordant meeting
of users’ expectations of the technology innovation characteristics. Where they are not met,
the technology tends to be rejected by the users (McKinney and Yoon, 2002, Yu et al.,
2004).
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As observed from the literature review, prior research has focused on the key aspects of
innovation technology service adoption from user perspectives. In previous studies
conducted by Barua et al. (2001, 1995) it was concluded that organizations aiming to
provide online services should consider initiating a proper strategic plan before
implementing any technological solutions. Such a plan is considered as an essential step
forward in successful technology innovation adoption (Agarwal and Tanniru, 1992). The
technology innovation strategic plan of successful e-agencies should include the
identification of new technology innovation opportunities, the limitation and deficiency of
exciting technology, areas of improvement for the strategic plan, an evaluation of the
feasibility of investment in technology innovation, and the assessment of user capability to
deal with such technology (Ward and Peppard, 2007, Ward and Peppard, 2002).

These dimensions of strategy represent the need for a technology innovation adoption
framework, which is considered as a fundamental part of any overall strategy for successful
technology innovation implementation within organisations. It also provides a tool to assist
agencies in a greater understanding, and thus enhanced evaluation process, of the limitation
and deficiency of their innovation, facilitated by the assessment of user perspectives as
regards to the adoption of innovation. In order to increase the benefits and mitigate the
potential risks of implementing online services delivery solutions, agencies must not be
limited by the evaluation of the perceived value and technological attributes of solutions
but should also carefully measure the level of user TTF, technology acceptance and
adoption of technology innovation (Hartman et al., 2000) (Basole, 2005).

By reviewing, consolidating and analysing the literature available on recent technology
service paradigms, as well as the associated recent service delivery approaches and their
influence on user adoption of innovation, this study has identified a number of key aspects
of the conceptual model considered as factors that potentially influence the user
perspectives as regards to the benefits of initiations, such as the ‘integrated virtual enterprise
utility management” model and the associated eService delivery approach (or 'one stop'
model) that provides utility users with an efficient solution to managing their utility services
effectively over the Internet. The resulting focuses of the research model are defined as:
user task—technology fit, user technology acceptance, and technology influence at an

individual level as regards sustainable behaviours. The components of the conceptual
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model to achieve the research outcomes defined in Chapter 1 (Figure 1-1), are a synthesis

of three aspects, as shown in Figure 3-1:

a) User perceived benefits of the initiation of the research model and task-technology

b)

User-centric ‘one-stop’ platform measurement

dimensions informed from Literature

fit with their needs regarding utility management activities (also defined as user

perceived technology-Fit and net-benefits perspectives);

User technology acceptance of the innovation in the conceptualised research

model (or user technology acceptance perspectives); and,

The potential influence of the conceptualised research model including innovation

attributes with its associated sustainability-related functions (which are integrated

within the research model) on user behaviour intentions as regards to pro-

environmental sustainability (i.e. the promotion of sustainable individual

behavioural perspectives).

User technology-Fit,

benefits and acceptance

measurement
dimensions

User task-technology-fit and
benefits measurement

Task-technology-fit
(TTF)

Perceived Net-benefits

Technology
Fit

Main research aspects (user
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Figure 3-1: Three main aspects to achieve the research outcomes

In order to answer the research questions, three components were determined, as depicted

in figure 3-1. The detailed description of the conceptual model can be highlighted as
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follows. On the left hand side, different aspects of technology innovation that affect user
perspectives of the model’s expected benefits and technology adoption were identified
including two component dimensions of measurement (user’s perceived ‘technology-fit’
and ‘technology acceptance’). One model component was devoted to the user evaluation of
the overall expected influence of the model on promoting intentions regards sustainable

behavioural change.

In the middle of the conceptual model are the three dimensions of assessment in relation to
users’ adoption of innovations in technology, which can be considered as the major
components affecting the stages of model adoption success from a user perspective. As
other scholars have asserted, a user’s evaluation of task-technology fit from their
perspective is deemed to be a precursor of user intentions to use such an innovation.

On the right hand side, the outcome of intention to use the ‘integrated virtual enterprise
utility management’ platform (or 'one stop' model) is illustrated. The assumption is that a
stronger intention to use a technology innovation model (with its associated eService’s
delivery approach) will make users more likely to actually use the innovation ((Dabholkar
and Bagozzi, 2002); (Shih and Fang, 2004);(Lai and Li, 2005);(Cheng et al., 2006)). In
typical situation, the future actual usage of the research technology innovation model is
identified as a consequence of the users’ intentions to use such technology. Most of the
prior literature has found that users’ intentions reliably predict their actual behaviour
(Fishbein and Ajzen, 1975);(Sheppard et al., 1988);(Ajzen, 1991). Furthermore, much
research on information systems has used “intentions to use” variables in order to predict
users’ “actual use” behaviour in the context of information systems ((Thompson et al.,
1991) and (Venkatesh et al., 2003). In line with these previous studies, the current research
measures user intentions to use the ‘integrated virtual enterprise utility management’ model
and the intelligent eService delivery approach (or ‘one stop' model) in a utility management
context to predict users’ actual technology use and associated behaviour. In accordance
with this tradition, all factors effecting user intentions to adopt the technology innovation
are integrated into the model, as shown in Figure 3-1. The arrows shown in Figure 3-1

symbolise the proposed causal relationships between the conceptual model components.

Having introduced the conceptual research model, the following sections discuss the

dimensions of the theoretical research framework for validating the research conceptual
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model with a more detailed description of the instruments of measurement and a

formulation of the research hypotheses.

3.3. Development of the theoretical research framework and hypothesis: The

literature underpinning components of the research model

Recent studies on the revolution of the information technology and the eService delivery
paradigm have shared the common goal of utilising high-technology features in order to
increase the fit of the technology with user needs, and facilitating technology innovation
adoption as regards to electronic services on the Internet. In some of these studies,
information technology was viewed as a persuasive instrument to promote user awareness
and affect their behaviours. In such a situation, users’ acceptance of the technology is
essential. However, in order to measure the user perspectives on the technology innovation
framework developed in this study, different aspects of technology-fit, acceptance of
innovation, and the influence of the technology on user behavioural intentions have been
investigated. In the examination of the innovation attributes and potential influence of the
technological framework developed in this study as a means of user interaction among
utility parties, it is important to highlight the key variables outlined in related theories by
making reference to previous studies conducted in the field of technology acceptance in
general as well as task-technology fit, electronic services adoption and behavioural theories.
In this section, an appropriate theory was selected for the purpose of validating the study
conceptual model from the perspectives of end user task-technology need, technology
acceptance, innovation adoption, and the potential of the technology to positively influence
their intentions to adopt sustainable behaviours. The investigation focuses on users’
willingness to use the research proposed platform with the goal of enhancing sustainability
awareness and individual behaviour in this respect. It will be validated with the aid of
previous theories provided in the literature and empirical research conducted in similar

fields of study.

The relevant theories and empirical studies on TTF, user eService adoption and individual
suitable behaviour have been critically discussed in the previous chapter in order to provide
a basic understanding that is necessary for the further development of the hypotheses of this
study. This section aims to establish the foundation for formulating the theoretical
framework of the ‘integrated virtual enterprise utility management’ model, that will be used

to explain the different aspects of user perspectives to technology innovation in a utility
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management context, including the following analytical components: user task-technology
fit, future user behaviour expected with technology acceptance, and the effects of

technological dimensions of innovation on user’s sustainable behaviours in the future.

The underpinning theoretical framework adopted the use of theory of task technology fit,
TAM (Davis, 1989), DOI, and PCI measurement in order to build a theoretically composed
validation model with specific constructs slected from those related theories. The detailed
measurement constructs to be employed in the proposed models are derived from those
theories namely: TTF; technological characteristics, TTF; task characteristics, TTF;
individual characteristics, TAM; perceived ease of use, TAM; perceived usefulness, DOI,;
perceived innovation characteristics and user intention towards using the innovation. These
key influencing variables were hypothesised so that they can provide a basic framework to
investigate the utility user’s intention to adopt the innovative model (an ‘integrated virtual
enterprise utility management” model and intelligent eService’s delivery approach (or ‘one
stop' model)) that facilitates their utility management and provides an efficient means to
improve user sustainability behaviours. In this direction, one of the most effective
approaches that considered these perspectives (influencing individual behaviour towards
sustainability) were employed in this study in order to investigate the model’s potential

effects on pro-environmental user behavioural intentions.

Figure 3-2 illustrates the use of both models in three different phases of validation.
Constructs were then further decomposed for the purpose of this research. New constructs
pertinent to the user technology acceptance of eService in a virtual enterprise environment
have been included as well as constructs relating to the user satisfaction or perceived net-
benefit of adopting the integrated virtual enterprise utility management model for utility

management and its associated activities.
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Figure 3-2: Three stage research model of user TTF, technology acceptance, and effects on
individual intention to pro-environmental behaviour

(*) Detailed user tasks-characteristics is defined in section 3.3.1.1.2 (Table 3-2)
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Given that the integrated virtual enterprise technology innovation and services delivery
paradigm for utility management constitutes a new model, the necessity for an empirical
evaluation taking into account similar studies in the field has been underlined by
researchers. However, such an evaluation has not yet been carried out and the area remains
a new domain. This study builds upon the existing work to provide a deeper and more
theoretically driven investigation. To the best of knowledge of the author, there is no similar
framework or even empirical investigation of an ‘integrated virtual enterprise’ technology
platform (or 'one stop’ model) in a utility management context and the theoretical
framework outlining how such a study would be conducted is still non-existent. This
research is posed to overcome these challenges and fill the gaps of knowledge by means of
formulating the conceptual model and undertaking an empirical exploration of the user
perspectives to the initiation of an ‘integrated virtual enterprise’ technology innovation by
using appropriate theories of TTF, TAM, DOI, and PCI theory. During the initial phase of
investigating user perspectives, this study will use the TTF theoretical framework
(Goodhue, 1995), which has been used to evaluate user perspectives on technologies fit for
various types of tasks. Earlier studies on TTF provide support for the assertion that the value
of a technology greatly depends upon the technology capacity to comply with user-tasks
needs that user is trying to accomplish. This study develops a theoretical framework to
evaluate the user perception of “technology fit” when trying to accomplish their utility
management tasks by using the technology innovation. It is hypothesized that for utility
user tasks that might involve integration of services and information from multiple sources,
the fit is higher when the proposed technology innovation is initiated with some
technological attributes suitable for specific characteristics of user task needs. Thus, the

technology innovation model provides overall value from a user perspective.

The following sections describe the detailed theoretical framework that was applied in this
study. The stages of development of the theoretical framework are depicted in Figure 3-2,
highlighting the main research phases sequentially. The research phases are divided into
three main parts. The first part (phase I) presents the theoretical framework that will be used
to explore user’s perception of both task-technology fit and net benefit of the new concept
of an ‘integrated virtual enterprise utility management’ model developed in this study. This
will help to provide a focus on the importance of including user perceptions of task-

technology fit as a major factor affecting the user perspective of the supposed value of using
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the technology. It is also an essential preliminary step to be undertaken before predicting
the user intention to accept the new technology innovation in the context of this research
model. The theory of task-technology fit presented in similar literature and some empirical
studies related to the subject of the study will be evaluated to provide an investigation into
user perceptions toward the innovation. This will be evaluated with the proposed theoretical
framework, as depicted in Figure 3-2. In summary, Phase | outlines the user tasks
technology-fit and net-benefits perspectives.

In the second part of this section (phase II), the user intention to accept use of the ‘integrated
virtual enterprise utility management’ model and associated eService’s delivery approach
(or 'one stop' model) will be evaluated. Different relevant theories of technology acceptance
and diffusion of innovation adoption will be incorporated with a view to presenting the
theoretical model of validating the user intention towards the proposed model.

The last part (phase I11) aims to evaluate the potential influence of the proposed innovation
framework on user awareness and intentions toward environmentally sustainable
behaviours and to predict its effect on their future willingness to use this innovation as an
enabling technology that encourages sustainable behaviour.

3.3.1 Phase I: User perspectives on the initiation of an integrated virtual enterprise utility

management Model

As has been indicated in relevant literature, the impact of user perceptions of the value of
technology innovation on the overall estimation of user satisfaction is being investigated in
the context of a different business interaction model. Specifically, in the area of both
business-to-business and business-to-customer interaction domains (McDougall and
Levesque, 2000, Eggert and Ulaga, 2002, Spiteri and Dion, 2004), (Petrick, 2002,
Sirdeshmukh et al., 2002). Furthermore, another study by (Parasuraman and Grewal, 2000)
suggests the importance of examining the value of electronic services in the broad domain
of technology and then to the business-to-customer domain specifically considering user
value perceptions is domain-specific (Faroughian, 2009). In this direction, some related
efforts with important findings were conducted by researchers in this domain (Han and
Han, 2001, Mathwick et al., 2001, Kim, 2002, Chen and Dubinsky, 2003, Kleijnen et al.,
2007). However, despite the available research efforts relevant to the delivery of value-
added user technology services in the e-society domain (i.e. e-government, e-business, e-

commerce, e-shopping etc.), to the best of the author’s knowledge, no previous study has

47



Chapter 3

focused on delivering user-centric innovative technology services specifically for utility
management in a virtual enterprise environment, nor does exist research that links
innovative technological characteristics with users’ perceptions of electronic services
benefits. In addition, with regards to technology innovation in service delivery strategies, a
wide range of previous research has mainly focused on electronic services supply-side
perspectives (Helbig et al., 2009, Christopher G, 2005, Reddick, 2006) and consequently
user needs or perceived values have not been adequately accounted for (Streib and Navarro,
2006). A recent study that reviewed progress in the electronic service delivery field
consistently called for more research into the study of the demand for electronic services
from a user perspective (Helbig et al., 2009, Christopher G, 2005). The common emphasis
of these aforementioned studies is a supply-side perspective that tends to benchmark the
existence of services without considering the underlying dynamics of actual usage. Those
studies that exclude user perception tend to have a narrow view of electronic services
benefits, and fail to display a comprehensive account of electronic service delivery success.
Due to the increased deployment of technology innovations, there are further challenges of
exploring the user perceived benefits and impacts of this new form of technology.

One of the primary goals of this research is the evaluation of user perceptions towards the
initiation of an ‘integrated virtual enterprise utility management’ platform (or 'one stop'
model) and the capabilities of the associated eService delivery approach. An appropriate
information systems service delivery strategies in similar area of business-to-customer
domain was reviewed to identify situations in which a more advanced online services
delivery approach (beyond the basic online services delivery approaches that are commonly
employed) may be helpful. As part of online user tasks of managing their services activities
online, the users often explore technology innovation capabilities and the alternative
options that can be used for accomplishing a specific task, along with the benefits that can
be obtained (Legris et al., 2003).

According to the findings of previous studies, technology innovation use is contributed to
by a combination of task, technological and organisational factors (Desouza, 2003). There
is increasing interest in highlighting the importance of matching technology innovation
with the portfolio of task activities that need to be performed, since it is recognized as an
important antecedent determinant of technology usage and perceptions of user benefits
(Kankanhalli et al., 2005b, Kankanhalli et al., 2005a). Taking these perspectives into
account, the TTF theory was considered the most dominant and relevant theoretical
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framework applied in information system for investigating the technology fit perspective
(Lee et al., 2007, Sorgenfrei et al., 2014). Goodhue and Thompson (1995) suggested that
technology usage is administered by the match between technology features and the
requirements of the task. Normally, the potential users will prefer the technology innovation
and services that fit with their task needs requiring less effort and yielding maximum
benefit.

The main goal of our study was to evaluate user perceptions across all the core components
of the conceptual model of the ‘integrated virtual enterprise utility management” model
from TTF to net benefits expectation with a particular emphasis on the role of TTF on user
perceptions of technology innovation benefits (Figure 3-3). The argument of this study was
that if individuals choose whether or not to use information technology based on the
perceived benefits of the technology for the task, then their use of technology innovation
should be influenced by the innovation’s characteristics. A fundamental argument of our
model is that innovations in technology will be used if the functions available to the user
support the task activities of the user.

A function of the integrated virtual enterprise utility management model supports an
activity if it facilitates that activity. Normally, the users will prefer to deal with a technology
innovation that facilitates them to perform their task activities efficiently and with more
perceived net benefit. It is well recognized that technology innovation with less perceived
benefits will be deserted.

(A user ‘technology fit” and value perspective as a dependent variable)

The technology Innovation
Characteristics

Technological-Characteristics:

-Technological-Information Ha.(1) Perception of Main i
characteristics = technology-fit
- System Technological-characteristics (TTF) User perceived benefits

- eService’s delivery dimension

and technology-fit of
the proposed platform

User tasks-need characteristics: Ha.(2) | Perception of
P ‘Net-benefits’

benefits perspectives)

- Informational

- Administrative

- Transactional tasks

- Sustainability directed function

Phase I; (User perceived Technology-Fit and

Figure 3-3: User evaluation of TTF and the perceived value of a 'one stop' technology innovation
platform as an antecedent to technology adoption in the context of utility
management
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As depicted in Figure 3-3, the theoretical framework of validation to investigate the users’
perception to the initiation of a research technology innovation model is formulated. It is a
modified model of TTF measurement that is to be tested in this study. The proposed model
is based on the important assumptions that the user perception of both TTF and ‘net
benefits’ of an integrated virtual enterprise utility management’ innovation in terms of user
task needs will have an effect on the utility user perspectives towards the adoption of the
technological innovation. Specifically, in research phase I, this study aims to test the

following formulated hypothesis:

Main H.a: The creation of an ‘integrated virtual enterprise utility management” model,
reflected in a ‘one-stop’ platform, have positive affect on users’ engagement
with utility services, as well as their overall perception, with a focus on

‘technology-fit’ and ‘net-benefits’.

The first theoretical validation model focus of this research Figure 3-3 (a) provides an
investigation into the user perceptions of the match between the technology of a ‘virtual
enterprise utility management” model and the associated eService delivery approach with
the user's task needs of managing their utility services online. The capability of technology
in enabling the users to perform task activities is defined formally as a “fit” construct. It is
the function of providing a match between task needs and innovation technology
capabilities. Relevant to previous studies, the fit has a link with the evaluation of cost-
benefit characteristics of any innovative technology that can provide a required support to
complete the portfolios of the user’s tasks. The TTF was successfully applied in the area of
assisting technology innovation fit with tasks needs in different domains. The TTF theory
highlights the conclusion that a greater value of technology innovation is the most capable
of supporting users in completing their specific tasks efficiently (Goodhue, 1995). For that
purpose, the TTF theory is used as the theoretical basis of this study in order to evaluate the
technological fit of the research model as well as the impact of the fit (between utility user
tasks and the technology) on user perceptions to the initiation of an ‘integrated virtual
enterprise utility management’ technological innovation. According to previous studies, the
technology fit approach can be described as a matching between perceived technology
capabilities, task characteristics and the user’s ability to undertake needs of a given task via
the technology (Marcolin et al., 2000). For such goals, Goodhue and Thompson (1995)

defined the TTF model, that links the innovative technology usage with antecedent user
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perceptions of fit between the technology’s capabilities and the support it provides to the
tasks that the user is trying to accomplish.

Accordingly, within the domain of information technology usage and services satisfaction,
the user’s perceived value of technology innovations will positively influence the users’
behavioural patterns of interaction and technology innovation usage (Igbaria and Tan, 1997,
Qian and Bock, 2005, Wu and Wang, 2006). As a result, the users’ perception of the TTF
of the innovation is considered to be an efficient predictor and precursor to technology
innovation usage. The TTF model was used in this research in order to support the
assumption that the technology innovation fit will potentially influence users’ perception
of technology-fit, which may lead in turn to a positive user evaluation and indeed their
overall satisfaction. Thus, the research sub-hypothesis of phase I in the research model of
this study (the technology-fit part) can be formulated as:

H.a (1): Utility users have a positive perception of the ‘technology-fit’ of the
proposed ‘integrated virtual enterprise utility management’ model in line

with their online utility services management needs.

This work is focused on the discovery and exploration of fit between the ‘integrated virtual
enterprise utility management’ technology innovation characteristics and the utility user
task needs. However, the TTF framework does not include discussion of “usage” because
usage takes into account ongoing use and the TTF framework explains only the initial utility
user perception towards task-technology fit with their demands of managing utility services
online. The related Section 3.3.1.1 will highlight in detail the “fit” construct, which will
provide a theoretical framework of validation for specifically examining the user
perspectives of ‘technology fit” of the initiation of the ‘integrated virtual enterprise utility
management’ model and the associated eService delivery approach in a utility management
context. Another area of focus of the theoretical validation model besides that of ‘task-
technology fit’ is the users’ perspective of the proposed model being potentially influenced
by the user's perceived benefit or comfort with the technological innovation. These latter
aspects were also considered important factors affecting user perception to the technology’s

acceptance.

Different researchers in the field of information systems have discussed the users’
perception of technological innovation benefits. The ‘net-benefits’ measurement has been

widely attributed by scholars as being influential in the domain and they are agreed on the
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presence of technology benefits at different stages of the information technology lifecycle
(Delone, 2003, Petter et al., 2012). As a result, in 2003, the DeLone and McLean model
was modified, usurping their previous model by taking into account the new construct of
‘net benefits’ in the evaluation of information system success. The new model containing
the new measurement of ‘net benefits’ was specifically intended to measure the broader
effects of technology innovation in different development stages and in relation to

stakeholder’s perspectives.

DeLone, (2003) argued that the "net benefits" of information technology are important
variables influencing technology innovation success which mainly resulted from
technology innovation characteristics such as informational quality, system characteristics
and services quality. However, on the same subject concerning perceptions of technology
innovation benefits, Goodhue, (1995) propounded that TTF is also related to the cost benefit
evaluation in user decision making and behaviour towards information technology. This
theoretical model indicates that users evaluate the costs and benefits of information
technology at a prior stage to their decision to use technology to perform tasks (David et
al., 1989, Goodhue, 1995). Apart from TTF theory, which suggests that users can consider
and select the innovative technology that fits their tasks needs, the user ‘net benefit’
approach has argued that the users have the decision to select a technology innovation that

they perceive with a greater net benefit (Goodhue, 1995).

In this study, as aligned with wide practice in relevant studies, the DeLone and McLean
model was motivational to the adoption of the measurement construct of user perception to
the 'net benefits’ as a factor affecting technology innovation success and also having a
positive influence on the user’ perceptions of the technology. In addition to its world-wide
acceptance, the 'net benefit' measurement construct was considered as the most appropriate
because it is instrumental in the measurement of technology innovation success based on
user perceptions regards the expected net benefits outcomes. On this matter, we can

conclude the relevant hypothesis as follows:

H.a (2): Utility users have a positive perception of the potential ‘net-benefit’ outcomes
of creating the proposed ‘integrated virtual enterprise utility management’

model in line with their online utility services management needs.
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In summary, based upon the above discussion, we realise that technological innovation
characteristics and task-technology fit with regards to different user’s abilities are important
factors affecting a user’s perspective towards technology innovation where rational users
assist technology innovativeness according to its ability to support their activity needs to
manage utility tasks effectively. In addition, a user’s positive opinion regards the initiation
of the ‘integrated virtual enterprise utility management” model has been identified as most
likely to be impacted by a user evaluation of technology-fit as well as net benefits of the

initiation of the research model.

The subsequent sections will present a comprehensive discussion of the TTF framework
measurements that have been proposed in Figure 3-3. This is followed by an explanation
of the construct of user perceived ‘net benefits’ as another major factor affecting user
perspectives to the initiation of the research model under study. A detailed presentation will
follow, highlighting the various components of the theoretical validation framework (phase
I) that includes both the user perceived technology-fit and expected ‘net-benefits’ outcomes

that are of interest to this research.
3.3.1.1 User technology-fit perspective

As has been stated earlier, different research efforts attempt to present an understanding of
factors preceding technology innovation acceptance and usage intentions. In accordance
with this, a framework of TTF theory (Goodhue and Thompson, 1995, Goodhue, 1998) is
defined in order to explain the fit between the technology’s characteristics and tasks that
users are trying to accomplish, and predict particular effects on the technology’s usage.
Previous studies in the field have typically applied the TTF theoretical framework in the
exploration of a wide variety of technology innovations in areas, such as, knowledge
management technology (McCarthy, 2002a), decision support (Zigurs et al., 1999, Murthy
and Kerr, 2000, Shirani et al., 1999), maintenance systems (Dishaw and Strong, 1998a),
and other technology applications (McCarthy, 2002b). Research in these areas can
contribute to the more efficient development of technologies that are a better fit with user
demands from technology innovation within the context of the organisations. It can also
provide more information on potential opportunities and deficiencies to be considered in
the planning of technology development strategies. The TTF framework, as defined by

Goodhue and Thompson (1988, 1995) , has been widely applied in information system’s
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research to provide a theoretical base framework for investigating user evaluations of

technology innovation fit between technology characteristics and user tasks demand.

The main hypothesis of the task-technology framework is that, a user evaluation of
technology value is perceived according to the technology’s effective capacity in
supporting their task portfolios, which will be inverted in their overall evaluation of the
technology innovation. Thus, a more positive user evaluation of innovation ‘TTF’ will

result from the matches between user task needs and technology support functionality.

According to the dynamic nature of change in user task demands and technology
capabilities, a similar associated dynamic change is expected in the capability of the
information technology to match the new situation. The better technology is the more
capable of dynamic change to fit with user task needs. The TTF main framework constructs
were normally used to evaluate the extent that technology innovation characteristics
matches with user task needs and provide reflection on users’ evaluations of the technology
(Goodhue, 1995). This theoretical framework was applied to examine different hypotheses

that relate prior to and after the user evaluation of technology innovation

As has been concluded from previous studies, the TTF is considered to be a prominent
theoretical framework and thus is typically applied to predict and investigate the user
evaluation and use of technology innovation in this research. The main original framework
and measurement constructs of the TTF theory are illustrated below, before the focus is
narrowed to the research model that will be used in this study. It includes the following

constructs:

= Technological characteristics: “Technologies are viewed as tools used by
individuals in carrying out their tasks. In the context of information systems
research, technology refers to computer systems (hardware, software, and data)
and user support services (training, help lines, etc.) provided to assist users in their
tasks” (Goodhue and Thompson, 1995).

» Task-characteristics: “Tasks are broadly defined as the actions carried out by
individuals in turning inputs into outputs. Task characteristics of interest include
those that might move a user to rely more heavily on certain aspects of the
information technology* (Goodhue and Thompson, 1995).
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» [ndividual’s characteristics: refers to the characteristics of the individual such as
“training, computer experience, motivation... that could affect how easily and
well he or she will utilize the technology.” (Goodhue and Thompson, 1995)

= TTF: is defined as “the degree of which a technology assists an individual in
performing his or her portfolio of tasks. More specifically, TTF is the
correspondence between task requirements, individual abilities, and the
functionality of the technology.” (Goodhue and Thompson, 1995)

This research examines TTF as a precursor to an individuals' innovation usage. It intends
to present the feasibility of assessing the effectiveness of task-technology fit from end user
perspectives regards tasks they are trying to accomplish in a utility management context.

To the best knowledge of the author, presently there is no empirical research available
explaining the utility user task technology fit and the expected impact of their technology
innovation adoption. Certainly, there is an important demand for such research to determine
how electronic utility services are currently perceived by most individuals today and
precisely what task needs and technological variables are impacting their intentions to use
such services. It is of prime importance for current researchers in the field to begin
evaluating a number of these matters from the perspective of utility users based on the
theoretical framework of task-technology fit theory. For this reason, the existing study
employs task-technology fit theory to theoretically investigate the utility user’s perceptions
of the TTF as a precursor to variables affecting the use of an ‘integrated virtual enterprise
utility management’ technology as well as to provide an understanding of the innovation’s
task-technology fit through the user evaluation of technology-fit and motivational features.
The intention is to investigate the user perspective in terms of their assessment of the level

of which that technology “fits” with their task needs of managing their utilities effectively.

However, this study is adapted from earlier studies on the TTF framework and includes
various important factors to be considered in the measurement of information technology
innovation in relation to their fit with tasks needs that a user is trying to accomplish. This
research has adopted a modified model of TTF theory (Goodhue, 1995), as presented in
Figure 3-4 to comply with the theoretical context of this study. It demonstrates the
theoretical basis of the model in order to examine the earliest stated research question and
hypothesis of this study. The link between fit and innovation technology characteristics and
utility task-characteristics is examined when use is voluntary (Dishaw and Strong, 1998b,
Dishaw and Strong, 2003, Staples and Seddon, 2004). In which the link between fit and
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technology innovation, where it occurs, the end users are free of their own accord whether

or not to use this technology.

Phase I; User perceived Technology-Fit perspectives

Innovation Technological-Characteristics:

- Technological-Information characteristics
- System Technological-characteristics
- eService’s delivery dimension

Utility User Tasks-need-Characteristics:
- Informational
- Administrative

- Transactional tasks
- Sustainability directed function

User perception of benefits
Technology |\ ang technology-fit of the
fit (TTF) proposed platform

Figure 3-4: User perception of ‘technology-fit’ of initiation of a 'one stop' technology innovation
platform in the context of internet-based user utility management services

The graphical notation employed in this study are those usually applied in the majority of
the studies investigating technology TTF (Chen et al., 2006, Dishaw and Strong, 1998b,
Dishaw and Strong, 2003, Goodhue, 1998, Goodhue, 1995, Staples and Seddon, 2004,
Zigurs and Buckland, 1998, Zigurs et al., 1999). The theoretical framework in the figure
displays arrows among the first determinants, utility user ‘task characteristics' and the
"technology-fit" construct. In addition, between the determinants, "technological
characteristics" of ‘integrated virtual enterprise utility management’ technology innovation
and the "technology-fit" aspects are included. None of the arrow notations will suggest a
causal association, as they would typically provide. Alternatively, they suggest that it is an
association of the particular task together with the technology capabilities, which can
predict the fit among them (Goodhue et al., 1997). As a result, neither of the two constructs
(task characteristics or technology characteristics) separately will be able to predict the fit.
This is in-line with relevant theoretical frameworks applied in previous studies (Goodhue
etal., 1997), (Goodhue, 1995), and (Goodhue et al., 2000).

The principle of fit has additionally been applied to another factor of technology matches
by associating tasks to technological innovation attributes in a way that affects performance
(Zigurs and Buckland, 1998, Goodhue, 1995, Goodhue and Thompson, 1995). With respect
to this particular fit perspective, the considered approach of TTF is directly concerned with
looking at “the extent that technology functionality matches task requirements and

individual abilities” (Goodhue, 1995). To summarise, the technology’s fit is usually
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associated with the technology’s capabilities, task demands and individual ability, which in

turn can predict the impact on resultant performance.

However, a number of scholars prefer to use the construct of individual characteristics in
their evaluation of TTF, presumably because they consider it to be an important variable in
the prediction of technology fit. For example, the TTF model was tested with individual
characteristics as a dependent variable affecting TTF by Goodhue and Thompson (1995).
Despite the interest aroused by such reasoning, most scholars have tended to avoid referring
to the construct of individual characteristics within the framework of a TTF evaluation. The
essential reasoning behind excluding individual characteristics from the evaluation
framework is that TTF is a function of the capability of the technology innovation to support
appropriately a given task, which is unrelated to any certain technology user characteristics
or ability to achieve that task by means of the selected technology. Taking into account the
rationale of this explanation, this study will not include the measurement of individual
characteristics in the theoretical research model since it is assumed that they have no impact
on user perspectives of task technology fit regards the ‘integrated virtual enterprise utility

management’ model in a utility management context.

Further to this point, a study of technology-to-performance chain (TPC) conducted by
Goodhue and Thompson (1995), began by employing individual characteristics as a factor
impacting TTF but went on to simply examine a part of the framework not incorporating
this measurement construct into the final evaluation. Moreover, other studies investigating
the theoretical framework of TTF in information technology considered TTF as being
influenced by constructs of task and technology characteristics, as well as other additional
factors (Dishaw and Strong, 1998a) not including the measurement variable of individual
characteristics. For this reason, this study adopts the measurement of fit employed in prior
studies in which the aim is to predict the new innovation task technology fit along with the

utility user’s task demands despite the variant in individual attributes and ability.

The purpose of this study is to understand how these pre-determinants of the TTF
framework interact with each other to influence user intentions to adopt the research
technology innovation model (of an ‘integrated virtual enterprise utility management’
framework). Furthermore, this model may more accurately reflect task-technology fit and
other important facets of study with regards user intentions to adopt the technology

innovation in its consideration of technology acceptance and adoption theories. The
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following sections will describe in detail the measurement constructs of the proposed TTF
theoretical framework for testing the research model from user technology-fit perspectives

in an online utility management context.

The model of investigating user technology-fit perspectives in this study constitutes a
synthesis of two research dimensions identified by Goodhue (1995) since pre-technology
use attributes that impact the user perspective towards technology-fit. Those aspects are
identified as innovation technological characteristics and task characteristics, which were
suggested to be an effective measure of the user technology-fit perspective affecting user
intention, specifically at a prior stage of using such technology innovation. The subsequent
sections give a detailed explanation of the TTF framework dimensions of measurement that
have been suggested in Figure 3-4 in order to evaluate the user perspective of technology-
fit. This is followed by an explanation of the proposed operational and measurement
constructs of ‘technology fit” as an independent variable affecting user perspectives towards

the conceptual research model.
3.3.1.1.1 Innovation technological-characteristics as independent variable

Previous studies of TTF have investigated a large variety of technological innovation
characteristics with relation to the user perception of technology-fit and consider
innovativeness of technology innovations as an important factor. A number of studies have
looked at the general elements related to technology characteristics. However, others have
specifically selected technology characteristics for evaluation. Various TTF studies have
investigated the relationship between technology characteristics and TTF in a variety of
areas relating to technology applications, such as: the technology of group support systems
(Zigurs and Buckland, 1998, Zigurs et al., 1999), database applications (Goodhue et al.,
2000) and software engineering tools in relation to support tasks of software maintenance
activities (Dishaw and Strong, 1998b, Dishaw and Strong, 1999, Goodhue et al., 2000).

However, it is obvious that the literature review indicates that no relevant TTF studies
relevant to the context of innovative technologies for online utility management services
currently exist. Thus, this study defines the technological innovation characteristics by
referring to those attributes associated with the specific technology dimensions applied in

related literature in the similar field of information technology and electronic services of e-
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government, e-business, e-banking and e-commerce in order to study user perspectives of

technology-fit and satisfaction.

The main suggestion of the TTF framework is that for the effective measurement of
technology innovation satisfaction, users would be required to assess how best this
technology fulfils their particular requirements. This theory implies that the association
with performance might be strengthened in cases where end user assessments concentrated
on how precisely the technology innovation fits with the tasks requirements. (Goodhue and
Thompson, 1995) stated that TTF is an objective assessment framework similar to
undertaking an engineering analysis of technology feature attributes; user’s task needs and
then evaluating the match between them. He indicates that inquiring of end users their views
about task-technology innovation fit will become a great alternative to a technological
engineering analysis approach. However, testing the technology innovation characteristics
with regard to the presence of appealing technology characteristics assumes that end users
realise which innovation characteristics tend to be desired and that the user will be efficient
and skilled enough to assess if such technology innovation involves those characteristics or
not. On this matter, this study will employ the measurements of technology characteristics
corresponding with those widely accepted in literature on information technology success
(such as; DeLone and McLean Modified model of information system success (‘net-
benefits’) (Delone, 2003) , technology acceptance model (TAM) (Davis, 1985), diffusion
of innovation (DOI) and perceived characteristics of innovation (PCI) (Moore and
Benbasat, 1991)), in order to identify a set of guidelines that researchers have adopted in
the assessment of technology innovation capabilities and features. Thus, this study
incorporates the appropriate prominent theoretical model of prior studies relevant to
technology characteristics and information system success, which is originally defined by
DeLone and McLean (1992).

It has been previously asserted that the characteristics of information technology have an
impact on end user satisfaction. This conclusion is supported by the research of McKinney
and Yoon (2002). If the technology innovation characteristics do not fulfil the users’
expected values, that technology will be ignored by the users (Yu et al., 2004). Thus, this
study assumes that a utility user perspective of the technology fit of the ‘integrated virtual
enterprise utility management’ model is impacted by the technology’s innovation

characteristics in addition to other TTF measure constructs. The three main measurement

59



Chapter 3

dimensions of technological characteristics that will impact information system’s success
as defined by DeLone and McLean will be employed in this study, including: i)
informational, ii) system, and iii) electronic services delivery. The three aspects were
modified to suit the definitions of the measurement constructs of technological
characteristics in the context of utility management as outlined in the main research model
of this study. The different technological innovation characteristics obtained from the
literature have been determined and allocated the appropriate measurement of information
success in order to formulate the final determinants suitable for application in a user-centric
utility management service context. The resultant measurement constructs are illustrated in
Table 3-1.

Table 3-1: Measure of technological characteristics for ‘one stop’ technology innovation platform

Delone and McLean (DelLone and McLean,

1992) IS success Dimension Decomposed of technological characteristics

Technological information dimension - Integrated/shared information environment
- Sustainability Informative medium
- User-centric information technology

Technological system dimension - Single windows administration

- User Profiling

- Stakeholders integration and service exchange
Operability

- Collaborative virtual enterprise (VE)
infrastructure

Technological online services delivery dimension | - ‘One-stop’ service delivery paradigm
- User-centric services

Integrated online services portfolio
Personalization and customization

- Sustainability-centric services design
- Access channel medium

3.3.1.1.2 Innovation user-task characteristics as an independent variable

Similar to previous explanations of fit for technology characteristics, the task-technology
fit theory refers to the degree of technologies capabilities to suit user task characteristics

that supposedly would have an impact on user's adoption of such technology.

As concluded in Goodhue and Thompson’s (1995) study, the tasks can be explained as the
activities taken by individuals in order to transform inputs into outputs (Goodhue and
Thompson, 1995)). “Tasks of desire” are likely to be tasks carried out by users that could
possibly impact their intention to use technology innovation. User characteristics, for

example, a previous understanding of technology, motivations, self-efficacy, ability and
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skills that possibly impact their perception of the complexity of using such technology
innovations may also affect their usage performance. TTF theory focuses on the suitability
of the technological innovation in assisting user task requirements. It is equivalent to the
description of task-information-system fit defined by Goodhue and Thompson (1995),
which described task-information-system match as the degree to which technology
characteristics can support an individual in accomplishing their task requirements.
Generally, the TTF theoretical framework defines the “fit” as the level to which technology
characteristics are suited to a particular task. In this study we use the following similar
meaning of task-technology fit. TTF is a matching of the ‘integrated virtual enterprise utility
management’ model’s functional capability with the utility user’s needs of the tasks to be

accomplished.

As found in the literature review, the task-characteristics are commonly employed as
measurement constructs for assessments of technology fit in the TTF framework. It was
common practice by previous researchers to examine the effects of task-characteristics on
the use of innovation technology (Goodhue and Thompson, 1995). The literature review
shows that a variety of tasks selected from different research areas of technology
applications have been examined in previous studies of TTF theory such as consumer task
characteristics fit in e-commerce (Klopping and McKinney, 2004), group support systems
(Zigurs and Buckland, 1998, Zigurs et al., 1999), systems maintenance (Dishaw and Strong,
1998b, Dishaw and Strong, 1999), decision making (Goodhue, 1998, Goodhue and
Thompson, 1995) and tasks of searching in an e-library catalogue system (Staples and
Seddon, 2004).

By reviewing the literature available on TTF as well as considering the formulation of the
“fit” concept, as introduced earlier in previous studies, it can be concluded that most
research in the field has employed the TTF measurement construct in order to examine how
effectively the features of certain technology innovations match the requirements of the
task being accomplished (Dishaw and Strong, 1998b). The technology’s “fit” refers to "the
degree to which a technology assists an individual in performing his or her portfolio of
tasks™ (Goodhue, 1995). In order to assess the fit of tasks with technology capabilities this
study adopts a definition of fit as defined by Venkatraman (1989), which explains the task-
technology fit assessment from the user evaluation perspective. Thus, the match is viewed

as the association between the characteristics of a task to be accomplished and the
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functionality of a certain technology to support such tasks (Sambamurthy and Adviser-
Desanctis, 1989).

In this study, the TTF framework is defined as the match between utility user task
characteristics and the ‘integrated virtual enterprise utility management’ model being
investigated, where this study has the opportunity to deal with this particular research gap
and deliver contributions to the study of task characteristics in a utility management context
from user perspectives and with regards the link with the technology’s capacity to provide
an efficient means of performing such activities. In similar research domain, various tasks
have previously been examined using the task-technology fit theory and the review of such
literature indicates that no studies are currently found to be related to utility users’ task
needs for the goal of internet management of utility services online. Furthermore, such tasks
rationally require the appropriate technology attributes and the electronic services delivery
model to be available over the web enabling users to accomplish their task needs related to

the achievement of efficient utility service management in their property.

In this study, where utility tasks were required to be carried out through the completion of
different tasks from several information technology resources, a particular theoretical
definition of utility user-tasks was formulated. Similar to other e-society technology
applications, the utility user is identified to be a customer of business agencies interacting
with Internet services on the web. Thus, this study adopts a similar definition of online user
as defined by previous study in the e-banking domain conducted by Burton-Jones and
Straub (2006). In the context of this study, the online utility user is an individual person
who uses electronic utility services on the Internet to perform their task needs managing
utility services online. The electronic utility management services in most cases tends to
include providing the utility users with the ability to check their utility accounts, pay bills

online, perform transactions electronically and much more.

From a comprehensive task-characteristics perspective in the utility management context,
the user's tasks can be described as activities carried out by utility users to perform
informational, administrative or transactional tasks online supported by the available
technology innovation and electronic services over the web that enable users to meet their
needs. In this study, the TTF is determined through matching characteristics of the
‘integrated virtual enterprise utility management’” model to the utility user task

characteristics in order to assist in the activities of managing utility services efficiently by
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means of the functionality of the proposed technology innovation framework. The utility
user task characteristics are obtained by transforming services and uses into tasks with
consideration of expected outcomes and the provision of a services definition found in
previous studies on an electronic services delivery approach that focus mainly on providing

a user-centric service.

A previous study by Sannes (2001) suggested a model of classifying technology services
with regard to their value-added services from user-centric perspectives of e-business
services. It introduced three major task categories: transactional, customer service and user
self-help. A following study conducted by Southard and Siau (2004) redefined the customer
service and self-help categories as informational and administrative, respectively. This
study adopts the definitions given to task categories as outlined by Southard and Siau
(2004). The modified definition of user tasks that will be adopted in this study to suit the
utility management context is a classification of the electronic services provided to utility
users in three main task categories. These include: informational, administrative and
transactional aspects. Table 3-2 illustrates the task categories in a utility management

context with an explanation of the associated services alongside each category.

Table 3-2: Measure of utility user-task characteristics for ‘One stop” innovation platform

Task characteristics dimension Decomposed utility user tasks

- General utility service information

- Utility services news and status alerts

- Subscription status information

- Information of service regulations updates
- Consumption status information

- Avatar informational advices

- Informational

- Administrative - Account Information Access

- Utility subscription/account management

- Real-time monitor/ Control/analyse of consumption
- Financial/cost management services

- Transactional services - Set-up account o
- Transfer account capabilities

- Change tariff scheme services
- Bill-payment services
- Utility services status management
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- Sustainability involvement - Sustainability knowledge and awareness functions
function - Setup resource usage goal setting

- Consumption feedback and usage demonstration

- Control and monitoring function

- Consumption efficiency analytical functions

- Regional/neighbour comparative feedback

- Pro-environmental user-specific recommendation function

- Engagement in sustainability campaigns

- Link with sustainable parties (sustainable communities, policy
makers, sustainable solution industries ...etc.)

- Sustainable lifestyle performance labelling and rewards
functions

The ‘integrated virtual enterprise utility management’ technology innovation
characteristics were categorized into three task areas: informational, administrative and

transactional, as follows:

Informational

As previously mentioned, the informative services include basic utility information that is
generally to be found in the utility service provider’s physical branch office. These
electronic informative services normally consist of general information and an explanation
of available services, whilst additional information describes utility subscription services.
In some instances, informative services do not require the utility service providers to allow
the users access to its internal LAN network and the informational services are not linked
to specific utility user accounts, whereas a number of informative services require a
subscription and need to be linked to utility user account information (i.e. account
management, bill payment, utility usage consumption feedback etc.), which is usually
provided based on a predefined user authentication process. Due to the fact that general
information is sometimes offered to the public, informative services require a design that
allows them to be easily accessed with minimum security, while other advanced

informative services are authenticated to certain users.

Administrative services

Administrative services include capabilities that will allow utility users to accomplish
different administrative activities, such as obtaining utility account details and acquiring
services related to utility account subscription with the service providers. These functions
include interaction with the utility service providers' technology infrastructure and
database, which usually requires that the user use their credential authorisation information

to access their accounts online using the electronic service available on provider’s websites.
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These services also contain functional capabilities such as gauges of utility consumption,

account management, selection of service tariff plan etc.

Transactional

The transactional services include capabilities that enable users to actually complete their
activities of utility management tasks and conducting transactions. Similar to the
administrative services, these functions require an interaction with the utility service
provider's internal technology infrastructure. It involves capabilities that link the utility user
through the utility service providers’ network to other sources of electronic services of
interest. These other sources of electronic services may provide additional services, such as
local regulator information, national statistical information of utility resource consumption,
pro-environmental and sustainability information or other valuable information considered
appropriate by the utility service providers. However, the hierarchical structure of the
agencies and issues relating to security concerns must be considered while providing such
services, where in common scenarios, these transactions are most likely to be carried out
within the entire workflow system of service provider agencies and entire information

databases are updated.

3.3.1.1.3 Construct operationalisation and measurements framework; Technology-fit as
a dependent variable

The concept of “technology-fit”, as introduced by Goodhue (1988, 1995) and Goodhue and
Thompson (1995), has been employed to present the theoretical framework for a user
assessment of fit between information technology services and user task technology needs.
This measurement framework has been applied in the examination of user evaluations of
technology fit antecedent to the technology use and to the outcome or consequences of
utilisation (Goodhue and Thompson, 1995, Goodhue, 1995).

As identified above and presented in Figure 3-4, this study employs the 'technology fit'
measurement construct as a dependent variable. This approach is appropriate for the
purposes of this research and is theoretically justified. The TTF measurement will be used
to evaluate the match between the ‘integrated virtual enterprise utility management’ model
with related factors such as technological characteristics and user task needs, as well as to
investigate the appropriateness of such model in utility service management from a user

perspective.
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The allocation of ‘technology fit' as a dependent variable is supported by the TTF theoretical
framework on which this study is based. A better technology fit allows the prediction of a
positive user perspective regards the resultant benefits of using such a technology (Goodhue
and Thompson, 1995).

User expectations of positive benefits gained as a result of technology usage are antecedent
factors in the prediction of actual technology use and better performance (Davis, 1989,
Mathieson, 1991, Adams et al., 1992). Thus, ‘technology fit' is asserted to be a factor having
a direct impact on the positive expected outcomes of utilisation. The ‘technology fit’
construct is largely examined as a dependent variable in relevant studies and widely applied
as an outcome measurement in information technology research in causal association with
the main TTF framework constructs that comprise: technology characteristics, task
characteristics and individual characteristics (DeLone and McLean, 1992). As a result, for
the reasons given, ‘technology fit' is identified as a dependent variable in our research

model.

According to studies evaluating the fit of user tasks with technology innovations, two
dimensions of importance can be concluded from the literature: 1) the “fit” evaluator and
2) the methodology of evaluation. The ‘technology fit’ evaluation process can be carried
out with either the technology users or researchers acting as evaluator. The user evaluation
of “fit” is the approach undertaken by the researcher in order to evaluate the task-technology
fit of a specific innovation in technology by surveying the user perspectives of how the
technology is deemed to match with their task needs using a questionnaire as a research
instrument. The user evaluation of fit was applied in a number of studies, for instance,
McCarthy ((2002a) and (McCarthy, 2002b)) uses a questionnaire based on TTF constructs
(Goodhue, 1995) to evaluate the task technology-fit of knowledge management technology
by asking the user to assess the technology fit with their task needs. Another study
conducted by Benslimane et al. (2003) obtained a buyers assessment of technology-fit
outlining their perspective on technology features matching with their task needs.
Furthermore, a technology in library services was evaluated for technology-fit by their
users. The measurement of cataloguing technology tools fit with users’ needs was
conducted by questioning library users about their perception of match between the
technology and their tasks (Staples and Seddon, 2004). In addition, there are other studies
in which researchers provide the actual evaluation of technology-fit based on their previous
knowledge about the technology. For example, studies carried out by Zigurs and others
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(1998) (Zigurs et al., 1999) have evaluated the technology "fit" regards a portfolio of tasks
that they designed. Other researchers conduct the assessment using a theory-based
measurement of fit between the characteristics of the task and the characteristics of the
technology (Lim and Benbasat, 2000).

In this research, the methodology that was deemed appropriate is the user evaluation of fit
with author support to strengthen the user evaluation based on their previous experience
and knowledge in the context of utility management services and technology. Having
described who evaluates the technology fit, an additional dimension for exploration
suggested by the relevant literature is the methodology to be applied for the assessment of
“fit”. Earlier research provided by Staples and Sedon (2004) explains two methods of
evaluating “fit”: a) the facets-of-fit approach; and, b) the predicted-outcomes approach.
The facets-of-fit method assesses whether key requirements are met and the predicted-
outcomes approach assesses whether use of a given toolset would lead to the desired
outcomes. This research employs the second method of measuring “fit” since the predicted-
outcomes approach is deemed appropriate for investigating potential technology benefits
from the user perspective based on the nature of the research problem that was earlier
defined.

3.3.1.2 User potential ‘net-benefits’ perspective

It is commonly recognised that an understanding from the user perspective of benefits to be
derived from technology innovation is a direct antecedent to their attitude towards using
such a technology. This is in line with the purpose of the first stage of this study (phase I).
The second part of the evaluation of user perceptions of TTF was to understand how the
pre-determinants that interact with each other influence utility user perceptions of the net-
benefits of the ‘integrated virtual enterprise utility management’ model. To this end, this
study formulates an appropriate theoretical validation model, as shown in Figure 3-5. This
study differs from previous scholars employed different empirical methods to examine
information technology benefits without making any attempt to underpin such a framework
theoretically (Torkzadeh and Doll, 1999, Saarinen, 1996, Bonner, 1995, Gable et al., 2008).
It uses a well-defined theoretical framework underpinned from the literature to evaluate the
user perspective of potential net-benefit of the conceptualised technology innovation model
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defined in this study. The following section will describe in detail the model’s measurement

constructs, as displayed in Figure 3-5.

Phase I; User perceived Net-benefit perspectives

Innovation Technological-Characteristics:

- Technological-Information characteristics
- System Technological-characteristics
- eService’s delivery dimension

User perception of benefits

Net-benefit |—»| and technology-fit of the
proposed platform

Utility User Tasks-need-Characteristics:

- Informational

- Administrative

- Transactional tasks

- Sustainability directed function

T
Measurement Determinants of platform ‘Net-benefits’

- Saving, cost, times and efforts - Convenience

- Well-informedness - Personalization
- Avoid personal interaction - Communication
- Ease of information retrieval - Control

- Involvement in decision making - Trust

Figure 3-5: User perception of Net-benefits of initiation of a 'one stop' technology innovation
platform in the utility management context.

3.3.1.2.1 Construct operationalisation and measurements framework: 'Net benefits' as

dependent variables

The development of a comprehensive framework to evaluate technology ‘net-benefits’ is
fragmented in the research area of information systems success and electronic service
delivery approaches. Most researchers assessments on technology benefits concentrate
specifically on the influence of information technology on the work environment (Petter et
al., 2008). The measurement constructs of 'net-benefits' are commonly adopted in previous
research studies in relation to the assessment of job impact and perceived usefulness of
technology innovation (Adams et al., 1992, Segars and Grover, 1998). In the area of
evaluating the benefits of technology innovation and electronic services delivery, there is a
need to employ appropriate measurement constructs that can precisely estimate the

expected technology benefits that users may perceive by using such technology innovation.

While some studies have employed such measurement constructs, there is a lack of research
that empirically examines the technology benefits from the user perspective (Christopher
G, 2005). However, in this study the evaluation of the user perception of 'net benefits' of

the initiation of an ‘integrated virtual enterprise utility management’ framework was
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underpinned by the prior theoretical framework, as described in Scott et al.’s research
(2011) where an appropriate instrument for 'net-benefits' measurement was formulated.
This study provides a measurement of user perception regards net benefits in order to
investigate the potential effects of the ‘integrated virtual enterprise utility management’
framework on user satisfaction. Specifically, the aim of this study is to employ a
comprehensive ‘net-benefits measurement construct, based on the prior approach of Scott
et al. (2011) in order to assess the impact of an ‘integrated virtual enterprise utility
management’ framework with different technological dimensions (information quality,
systems quality and service quality) and functionality (task-characteristics) on user’s
perspectives of added-value of such technologies and in turn to the success of technology

innovation.

Following this process, eleven dimensions were determined to be affecting user
perspectives of technology ‘net-benefits’. The dimensions are: cost, time, communication,
avoidance of personal interaction, control, convenience, personalisation, ease of
information retrieval, trust, knowledgeability and participation in decision-making (see
Table 3-3 for details). The dimensions correspond to the overall focus on user perceptions
of ‘net-benefits’ of the initiation of ‘an integrated virtual enterprise utility management’

model as conceptualised in this research.

Table 3-3: 'One stop* technology innovation platform net-benefits

Underpinning references from
previous studies

(Gilbert et al., 2004)

Net-benefits Constructs Definition (Author)

The user’s perception of the potential cost

Cost : . - .
saving from using the innovation.

(Gilbert et al., 2004, Kolsaker
and Lee-Kelley, 2008, Wang and
Liao, 2008)

(Kolsaker and Lee-Kelley, 2008)

The user perception of the potential time

Time : ) . .
saving from using the innovation.

Efficiency of communication with all

Communication L .
utilities parties.

The completion of utility management (Gilbert et al., 2004)

Avoidance of personal tasks without face-to-face interaction with

Interaction customer services staff.
Control The technology innovation’s capacity to | (Gilbertetal., 2004, Grimsley
enable the user control over the services. | and Meehan, 2007)
The user being comfortable with the (Gilbert et al., 2004)
Convenience technological innovation and service

delivery approach.

69



Chapter 3

The innovation’s ability to provide a (Gilbert et al., 2004, Kolsaker
Personalization personalised user service based on their | and Lee-Kelley, 2008)
preferences.
Ease of information The level of ease with which utility (Kolsaker and Lee-Kelley,
retrieval service information can be obtained. 2008)
Trust User confidence with the innovative (Teo etal., 2008, Warkentin et
us technology services. al., 2002, Welch et al., 2005)
How well informed/knowledgeable about | (Kolsaker and Lee-Kelley,
Knowledgeability utility services and resource consumption | 2008, Grimsley and Meehan,
the user is. 2007)
T . - - (Kolsaker and Lee-Kelley,
Paryglpatlon in How mvo_lved the user is in depl_smns 2008, Grimsley and Meehan,
decision-making about environmental sustainability. 2007)

In summary, this section presents the developed theoretical validation framework in order
to meet the first objective of this study (phase I) namely, an understanding of how these
pre-determinants interact with each other to influence user perceptions of both technology
fit and the net-benefits of the initiation of an ‘integrated virtual enterprise utility
management’ model in the utility management context. In the following section, the
formulation of the second theoretical validation framework of investigating user
perceptions of innovative technology acceptance (phase 1) will presented and underpinned

by related theories of user technology acceptance and innovation adoption.

3.3.2 Phase II: User acceptance of the technological innovation

In the previous section, a precise definition of the theoretical model (phase 1) of
investigating the user perspectives of ‘task-technology fit’ of the ‘integrated virtual
enterprise utility management’ concept of this study was provided. Other facets of user
perspectives towards the new technology innovation model were identified as important
factors in the investigation of future technology success and user acceptance. User
technology acceptance and innovation adoption have been acknowledged in previous
literature as key factors affecting a user’s future technology use. It is apparent that user
reactions to emerging technological innovations and the new eService delivery approach
have been important topics in recent information systems research. In previous studies,
different aspects of user intentions regards innovation adoption have been formulated from
a variety of theoretical perspectives ranging from technology acceptance, theory of
diffusion of innovation, PCI and the motivational theoretical model. These previous
theoretical frameworks provided the motivation in this study to develop an appropriate

theoretical evaluation framework suited the context of this research. This was underpinned
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by theories of technology acceptance, innovation adoption and PCI. The theoretical
framework (phase I1) used to evaluate user intentions to accept/adopt the ‘integrated virtual

enterprise utility management’ model is defined and illustrated in Figure 3-6.

TAM Model
; Hb.(1)
Perceived Usefulness

%\ Hb.(2)
2 Perceived Ease of Use '
D
o
&
8 PCI Dimension based on
L DOI Model
= Hb. (3)
B Compatibility with prior-experience
(5] .
§ Hb. (4) Main Hb | ser acceptance to use
NG Compatibility with values » the platform for utility
O‘, . ags
c_; H b. (5) management activities
= Others’ Use
<
3 H b. (6)
E Communicability
i Hb. (7)
2 Measurability
<
a Hb. (8)

Trialability

Figure 3-6: User intentions to accept use of the ‘integrated virtual enterprise utility management’
platform in the utility management context.

This section intends to build upon the literature review and to present an in-depth discussion
about the development of the theoretical evaluation model that will be used in second stage
of evaluating user perspectives towards the research conceptual model (the theoretical
framework constituting phase Il of the research). The purpose of developing this research
model is to answer the second research question of this study. The theoretical framework
is underpinned by the TAM, DOI, and PCI theories that provide its basis. All of these
theories have been employed as a basis for developing the research theoretical framework
(phase 11), and the resultant model is shown in Figure 3-6 and discussed in detail in section
3.3.2.2.

3.3.2.1 Theories of TAM and DOI

Recent studies have employed different models in order to describe or predict the users’
technological innovation acceptance. These studies have investigated the users’ intentions
to accept technology innovations using different theoretical models, including TAM, the
Theory of Planned Behaviour (TPB) (Choi and Geistfeld, 2004, Ajzen, 1991), the Theory
of Reasoned Action (TRA) (Fishbein and Ajzen, 1975), and Innovation of Diffusion Theory
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(IDT). TRA has been used in the past to explore and predict users’ acceptance of
technology; TAM is considered to be an adaptation of TRA (Lu et al., 2005). However,
TRA has limitations, which have been observed when using the users beliefs as a factor
affecting their attitude (Yu et al., 2005).

As concluded from the relevant literature, TAM theory was widely considered the
theoretical model of investigating technology innovation acceptance and utilisation,
especially because of its focus on demonstrating the important impact of users' perceptions

of a technology's advantages and ‘ease of use’ on their intention to use such a technology.

The importance of TAM as a model is its ability to predict future technology innovation
utilisation; a fact recognised empirically in previous studies carried out by Davis (1993,
1989, 1989) and others (Adams et al., 1992, Mathieson, 1991, Moore and Benbasat,
1991).TAM has been used with more success in past studies than other models (Davis,
1989) taking into consideration two factors (Namely, users’ perceived usefulness and ease

of use) as main players in affecting users’ perceptions of technology acceptance.

TAM, as presented by Davis (1985), has been used in different information system
disciplines in order to predict and describe their users’ behaviours regards technology
innovation as well as their intention to use it (Shih, 2004, Yu et al., 2005). It has also been
used in various technology acceptance studies (Bauer et al., 2005, Muk, 2007, Wu and
Wang, 2005, Yang, 2007). The main objective of the model is to offer an explanation of
the common determinants of technology acceptance, describing the users’ behaviour across
a broad and diverse range of end-users when using various technological innovations. The
model has also been used to describe the users’ acceptance of technology or to predict their
beliefs and behavioural patterns by focusing on two important constructs: perceived
usefulness (PUSF) and perceived ease of use (PEOU). According to the model, the two
composite constructs may well predict users’ technology usage and their intention to use it.
In TAM theory, the degree to which an individual thinks that making use of a particular
technology will improve his/her job performance is defined as the ‘perceived usefulness’
construct, as described by Davis et al. (1989). Meanwhile, the ‘perceived ease of use’
construct is defined as the degree to which a user perceives that the technology innovation
will be effortless (Davis et al., 1989).

TAM suggests the two main constructs (PUSF and PEOU) while disregarding the factor of
subjective norm, which has a direct effect on the attitudes of users with regards to using the
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technology. PUSF refers to the individual’s personal assessment of the benefits that result
from using a particular technology. PEOU refers to the extent to which the user believes
that the technology is simple and effortless to use, which is thought to have a direct impact
on the intention to use such a technology (Davis et al., 1989). Furthermore, individuals can
be encouraged to use a technology when it benefits them by enhancing their way of

conducting their activities, regardless of the personal differences in their preferences.

Legris, Ingham et al. (2003) reviewed TAM-related empirical studies and concluded that
TAM is useful in the study of technology acceptance. TAM theory provides a strong link
between user perceptions and technology innovation use intention, which is widely
acknowledged in the literature. Despite the advantage of TAM being helpful for predicting
innovation usage intention, it is obvious that it has some limitations. It is recognised to have
shortcomings with regards its capacity to explain the relationships between technology
acceptance intentions and innovation characteristics. However, in respect to innovation
characteristics, a number of researchers have mentioned that an improvement of innovation
features does not necessarily lead to better technology acceptance. These authors suggested
that other factors such as DOI and PCI should be added to the model along with technology-
acceptance aspects.

Another theory related to TAM in terms of understanding the determinants of user
acceptance of technology innovation is Rogers’s DOI theory, which has proved beneficial
in understanding why some innovations are adopted at a much faster rate whereas others
might not be easily accepted even with various advantages. The manner in which the
innovations are perceived is also a significant factor in the application of a wide range of
innovations, although various studies have considered the perceived characteristics as the
main factor influencing the adoption of innovation. The DOI also supports this assertion by
stating that the users’ perceptions or beliefs about these innovations play a major role in
decisions related to accepting or rejecting certain technology innovation, as discussed in
DOI theory (Agarwal and Prasad, 1999).

An innovation is defined by Rogers Everett (1995, p. 11) as “an idea, practice or object that
is perceived as new by an individual or other unit of adoption”. The targeted group of users
who might adopt the idea will determine the relative ‘newness’ of the idea in this case.
According to Van de Ven (1986), although some people might consider an idea to be a

replica of something that exists elsewhere, it will still be perceived as new as long as the
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group of users involved consider it as new. This explains the relation of newness of an idea
to the innovation. Moreover, Rogers (1995) proposes that the users’ attitudes towards an
innovation will be shaped by the manner in which the potential adopters consider the
innovation. These characteristics of technology innovation have been referred to in
previous studies as factors of innovation adoption (Allan and Wolf Jr, 1978, Boz and
Akbay, 2005, Carter, 1998, Davis, 1989, Jacobsen, 1998, Martins et al., 2004, Pagani, 2006,
Yates, 2001). The rate at which an innovation is adopted is affected by the five PCls
(Rogers, 2010). In comparison to their relevant alternatives, an innovation that has a better
relative advantage, compatibility, simplicity, ability to be observed and/or trialled has a
greater chance of demonstrating better user adoption. According to Rogers (2010), around
87% of the variance in the rate of adoption of innovations is based on these five innovation

characteristics.

In some studies, the adoption of technological innovations in the information systems
domain is explained with the help of DOI. The theory of Rogers Everett (1995), which was
used as the basis for the PCl by Moore and Benbasat (1991), provides effective
measurement instruments that were applied in previous studies of the perceived
characteristics of technology innovation (Moore and Benbasat, 1991, Spence, 1994, Taylor
and Todd, 1995b, Tornatzky and Klein, 1982) and has been widely used in the information
research area and is considered to be the main determinant affecting a user’s adoption of
technology innovation (Gatignon and Robertson, 1983). The observed conclusion of such
previous studies is that an innovation will be adopted faster than others when it is perceived
by users as having a higher relative advantage, compatibility, “trialability”, simplicity and
“observability”. Difficult to use innovations will have a tendency towards lesser rates of
adoption by the users than those that are less complex. In the following section, a detailed
description of the theoretical measurement framework of phase Il in this study will be

presented.
3.3.2.2 TAM, DOlI, and perceived innovation characteristics measurement framework

Several studies have explored the users’ adoption of technology innovation by using
Rogers’s IDT (Rogers, 2010) as a basis for their theoretical frameworks. The adoption of
an innovation according to Rogers’s (1971) IDT is explained through the PCI, which
includes the five innovation characteristics constructs. His results were further supported

by his additional research (Rogers, 1983) on the five innovation characteristics, which led
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him to conclude that these five characteristics of innovation are able to describe 49% to
87% of the variance in the rate of innovation adoption. Rogers’s DOI theory identifies five
primary innovation characteristics, which are : relative advantage, which refers to “the
degree to which an innovation is seen as being superior to its predecessor”; compatibility,
which is the “degree to which an innovation is seen to be compatible with existing values,
beliefs, experiences and needs of adopters”; complexity, which is the extent to which an
innovation is considered difficult to learn and utilise or a user’s perception that using a
particular technology innovation would be effortless (Davis, 1989); “trialability,” which is
the degree to which an innovation can be tried out on a small scale; and, “observability”,
which is the degree to which outcomes resulting from the use of a new idea are visible to
other clients. The users’ technology adoption for an innovation will be higher than for
others if it is perceived by the users as having less complexity, a higher relative advantage,
“observability”, and compatibility (Rogers, 2010). In previous studies, a strongly positive
correlation is found between the users’ technology adoption and relative advantage,
compatibility, “trialability”, and “observability” of an innovation. In addition, a negative
correlation exists between the complexity of an innovation and the degree of user
technology adoption (Rogers, 1983).

Despite the significant theoretical differences between TAM, as proposed by Davis (1989),
and Rogers’s (1995) DOI theory, some similarities can be observed. For instance, the
perceived ease of use in TAM (Davis, 1989) is closely related to the attribute of complexity
associated with the PCls proposed by Rogers (1995). In addition, perceived usefulness goes
side by side with the relative advantage of an idea (Moore and Benbasat, 1991). The extent
to which an innovation is considered difficult to use will be partially reflected in the user’s
behavioural intentions, as suggested by the TAM and DOI theories with respect to the
complexity constructs (Davis et al., 1989, Rogers Everett, 1995). The acceptance of an
innovation will increase with the ease provided by the technology innovation to users, thus
enhancing its usage. Rogers’s (1995) idea of perceived complexity is theoretically
explained by the argument that the most important predictor of the users’ acceptance of
innovation is the complexity of the technological innovation. The complexity was defined
in DOI (Rogers Everett, 1995) as the extent to which an innovation is perceived as difficult
to understand or use. Furthermore, the complexity construct in the IDT (Rogers, 2010) is
associated with the ease of use of services or an idea (Davis, 1989). Both perceived ease of

use and complexity are similar because they define the user’s perceived ease or difficulty
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of technology usage despite the constructs being named differently. For this reason, the
complexity construct and perceived ease of use have been integrated in certain previous
studies into the construct of ‘perceived ease of use’ and, similarly, is adopted in the
development of the theoretical framework of this study. Furthermore, the research model
takes into account the importance of the two TAM constructs and was, therefore, employed
in the theoretical examination of the users’ perception towards the technology innovation
of this study. The two constructs of TAM, perceived ease of use and perceived usefulness,
have been considered as the main contributing factors affecting user adoption. The original
definitions of the two constructs were applied where the perceived usefulness is “the degree
to which a person believes that using a particular technology will enhance his [or her]
performance” and perceived ease of use is “the degree to which a person believes that using
a particular technology innovation would be free of effort” (Davis, 1989). Both constructs
are similar in meaning and can be combined to diffuse innovation constructs (relative

advantage and complexity), as argued by Agarwal and Prasad (1997).

In most related studies, DOI theory has been employed in the aggregate. Some recently
published studies have made an effort to explore technology innovation at the disaggregate
level (Roberts and Lattin, 2000). The influences of the constructs extracted from IDT on
technology innovation and electronic services adoption have been considered by a majority
of the studies in relation to e-commerce, e-government, e-banking etc. Recent scholars’
efforts have focused on the aggregate instead of using the overall diffusion of technology
innovation and electronic services at the aggregate level. Taking this trend into
consideration, the effects of relative advantage, compatibility and complexity on e-
commerce were explored by a previous study conducted by Verhoef and Langerak (2001).
The factor of compatibility with relation to e-commerce was introduced into TAM theory
by Chen (2002) and Tan (2004). Another study by Eastin (2002) explored the four
constructs of:. compatibility, reliability, complexity and relative advantage in order to

investigate their influence on users’ frequency use of e-commerce technology.

DOI (Moore and Benbasat, 1991, Rogers, 2010, Compeau et al., 2007) and TAM theories
are considered as the most recent works in the area of explaining and predicting the
acceptance and use of information technology by end users; thus, both the TAM constructs
and six constructs of PCI were incorporated in the theoretical model of this study, which
combined all the components of previously discussed models into a single predictive

structure. The combined structure was more powerful in its prediction than the individual
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attributes. Both of the PCIs proposed by Rogers’s (1995) and TAM constructs were used
in formulating a research model to predict the adoption of an ‘integrated virtual enterprise
utility management’ model by utility users and to explain adoption of technology
innovation and electronic services in the utility management context in a virtual enterprise
environment (Figure 3-6). The theoretical model comprises of two parts: TAM constructs
(perceived usefulness (PUSF) and perceived-ease-of-use (PEOU)) and PCI inverted from
the DOI theoretical framework used in previous studies, which have been adopted in this

study. Detailed theoretical measurement framework is presented in the following section.

3.3.2.3 Construct operationalisation and measurements framework: ‘User technology

acceptance’ as dependent variables

As regards to user technology adoption, scholars have identified different factors that play
a role in the users’ acceptance of innovation in the e-commerce, e-banking, e-shopping
and private sectors in general (Gefen et al., 2003, Van Slyke et al., 2004). The users’
adoption of electronic services in e-government based on similar factors has also been
studied (Warkentin et al., 2002). Therefore, considering the similarities of research on
users’ adoption of electronic services in the private sector (e.g., electronic commerce, e-
banking), it is obvious that electronic services in the utility context is a key part of the
electronic services in the private sector. Therefore, the users’ adoption of electronic
services in the utility context can adopt the theory and determinant factors of DOI, PCI
and TAM used in previous research to predict the users willingness to use the framework

of the ‘integrated virtual enterprise utility management’ platform (or ‘one-stop’ model).

Moore and Benbast (1991) defined PCI based on DOI (Rogers, 1995), which has been
widely used in the field of information systems to explain and predict the users’ adoption
of technology innovation. Based on similar previous research that measures and predicts
the users’ intention to accept technology innovation, (Tornatzky and Klein, 1982, Moore
and Benbasat, 1991, Straub et al., 1999, Plouffe et al., 2001, Van Slyke et al., 2004), it is
clear that the different characteristics of innovation have had a major effect on the users’
behavioural intentions to use the innovation. Moore and Benbasat (1991) have defined
the eight PCI factors as determinant attributes affecting users’ intention to use or adopt
an innovation, these factors include: relative advantage, ‘compatibility (with prior -
experience, values), ease of use, result demonstrability (communicability, measurability),

image, visibility (others’ use), trialability, and voluntariness.

77



Chapter 3

As regards to user technology innovation adoption, the users are willing to adopt new
technology innovations of technology if they have positive perception towards their
related advantages, if the innovation is less complex, and if the innovation is compatible
with their prior experiences and values. Relative advantage refers to how the users
perceive the relativeness of the innovation to their needs and the gained benefits over
other available alternatives. Relative advantage is defined as ‘the degree to which an
innovation is seen is perceived as is better than its predecessor’ (Moore and Benbasat,
1991) whereas compatibility refers to ‘the degree to which an innovation is seen to be
compatible with existing values, beliefs, experiences and needs of adopters’. Perceived
ease of use is ‘the degree to which a person believes that using a particular system would
be free of effort” (Davis, 1989). Although trialability, result demonstrability
(communicability, measurability), and others’ use do not represent benefits in themselves,
they can be seen as enablers of potential adopters to evaluate the expected benefits of the
innovation. Others’ use and result demonstrability (communicability, measurability)
might reveal the expected outcomes that can affect the users’ motivation to adopt the
innovation (Meuter et al., 2005). Such attributes can positively affect the users’
perceptions related to adopting the innovation. Trialability might help users recognise the
attributes of the innovation by enabling them to practice their functionality. This can help
users assess the expected effort and change in their skills and behaviours that are required
to adopt the innovation. In a related study, Meuter et al. (2005) demonstrated that
trialability can increase the users’ readiness for innovation adoption by enabling them to
realise the attributes of the innovation and become more confident in their skills and
ability to use it. Thus, trialability can affect the users’ perceived feasibility of the
innovation characteristics. This study adopts the method of previous research that has

employed TAM, DOI theory and PCI to predict users’ intention to accept the innovation.

The relationship between the model’s measurement constructs and the user intention to
accept the ‘integrated virtual enterprise utility management’ model will be tested in the final
hypothesis. As part of the model, the measurement construct of PCI has been proposed by
scholars and has also been employed in the model to measure the users’ perception Of
technology innovations. In the current study, TAM and PCI based on the DOI theory have
been used to investigate the users’ perceptions towards acceptance and satisfaction with the
innovation of an ‘integrated virtual enterprise utility management’ as a new technology and

the electronic services delivery approach in a utilities management context and virtual
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enterprise environment. The use of this measurement model as the basis of and providing
the analysis in other studies conducted in this area helps to identify the various factors that
can affect the users’ adoption of technology innovation in utility management services. A
previous study by Liao and Cheung (2002) has shown that the users’ expectations and
perceived convenience of the services provided are the main factors determining their
supposed usefulness, leading to acceptance of the technology services. In the current study,
the PCls will be used to investigate utility users’ perceptions of the technology innovation
of ‘integrated virtual enterprise utility management’ as well as to predict their intention to
use this innovation among different utility users (Figure 3-4). However, the image and
voluntariness constructs of Moore and Benbasat’s (1991) PCI measurement instrument
have been removed from this study’s evaluation theoretical framework. The researcher
firmly believes that the use of the Internet to conduct utility transitions online is no longer
elevating a person’s status in the social system, meaning that the use of the image study
variable is no longer relevant. In addition, the researcher points out that the image construct
was actually a part of the relative advantage construct (Agarwal and Prasad, 1997). The
researcher also believes that a user is free from any pressures to use the technology
innovation of ‘integrated virtual enterprise utility management’, which further implies that
the inclusion of the voluntariness construct is also irrelevant. Finally, the study of intention
under the influence of external pressures leads to no conclusions (Agarwal and Prasad,
1997).

As image is considered to be of least relevance in internet-based utility management, this
study will also remove such constructs of image and voluntariness introduced by Moore
and Benbasat (1991) from this study model. The relevance of these constructs has been
reduced in recent times as internet-based utility management is conducted mainly by utility
users in a subjective manner. VVoluntariness, as proposed by Moore and Benbasat (1991),
was also not relevant for this study, where the user acceptance of technology innovation
and use of electronic services to be investigated from the user perspectives and not from
an organisational context. A detailed definition of the measurement constructs used in this

study’s is sown in Table 3-4.
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Table 3-4: Innovation characteristics measurement constructs of integrated virtual enterprise utility
management platform (‘one-stop’ model), relevant models, and references
IDT; PCI
Measurement
g Defined by;
<& Yol — .
= & § = § L Definition of Construct Relevant studies
(5] b N < D~
g |Sgl s3] 88
22 S2| 88
Sx| 32| §
€8 & ©
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2 | & |perceived as better than the idea it
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2] o g 2 | referred to in terms of convenience, | Wangpipatwong et al., 2008,
2 2| 2 < | savings of time and effort, and decrease | Huang, 2006, Tung and
2| g o g |of comfort in adopting or using | Rieck, 2005, Gilbertetal.,
S| 2 | 2| 2 | elatve acvantage, the more Hkely the | 2004 Warkenin etal., 2002
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> = — ’ )
S 18| 3 ‘The degree to which use of an | al, 2003, Pikkarainen etal.,
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s 2 g image or status in one’s social system’ 1991)
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IDT; PCI
Measurement
g‘ Defined by;
.qC) :8 9| = . .- .
= e8|l =8| 2 Definition of Construct Relevant studies
2 |8g 55| 25
o > & 58| 8]
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€8 4&|°©°
“The degree to which an innovation may
be experimented with on a limited basis’.
New ideas that can be tried on the | (Hernandez and Mazzon,
- | instalment plan are generally adopted | 2007, Venkatesh et al., 2003,
2| 2 £ | more rapidly than innovations that are Agarwal and Prasad, 1997
= 5 S not divisible (Rogers, 1995). Users might Hsu et al.. 2007 Mo’ore an‘d
= = = | adopt an innovation if they are given the N '
S | = = | opportunity to try the innovation because Benbasat, 1991)
= | F it provides a means for potential adopters
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they feel towards an unfamiliar
technology (Weiss and Dale, 1998)
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> personal adoption or rejection decision. Bala7 20085

Having described the previous related studies and the development of the theoretical
evaluation framework that will be used in second stage of evaluating user perspectives
towards the research conceptual model (phase Il of the research), the related hypotheses
are formulated in order to explore the user intention towards the acceptance of using the
proposed ‘integrated virtual enterprise utility management’ framework as a mean of
managing their utility services online. The main hypothesis and related sub- hypothesis
can be formulated as follows:

Main H.b: The user overall perceptions towards the new innovation characteristics will

positively affect their intention to accept and adopt the innovation.

H.b (1): The user’s ‘perceived usefulness’ (PUSF) of the proposed innovation will
positively affect their intention towards acceptance and adoption.

H.b (2): The user’s ‘perceived ease of use’ (PEOU) of the proposed innovation will
positively affect their intention towards acceptance and adoption.

H.b (3): The user’s perception of the innovation’s ‘compatibility with [their] prior
experience’ (CMPE) will positively affect their intention towards

acceptance and adoption.
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H.b (4): The user’s perception of the innovation’s ‘compatibility with [their] values’
(CMPV) will positively affect their intention towards acceptance and
adoption.

H.b (5): The ‘other use’ (OU) experience with technology innovation will positively
affect their intention towards acceptance and adoption of the innovation.

H.b (6): The user’s perception of the innovation’s ‘communicability’ (CMU) will
positively affect their intention towards the acceptance and adoption of the
innovation.

H.b (7): The user’s perception as regards to the innovation’s ‘measurability’ (MSA)
will positively affect their intention towards acceptance and adoption of the
innovation.

H.b (8): The more “trialable” (TRI) the innovation is from the user and service
perspectives, the more positive the effect on their intention towards

acceptance and adoption of the innovation.

3.3.3 Phase Ill: Effects of the proposed platform on promoting user intentions towards

sustainable behaviours

Midden et al. (2007) have shown that individual behaviours and technology innovations
are highly interrelated in several aspects and demonstrate different means, which enable
building an effective technique that integrates information technology with behavioural
related attributes to encourage individual sustainable behaviours. The purpose of this
section is to develop the theoretical framework in order to evaluate the impact of the
research model on encouraging the user’s behavioural intentions towards sustainability in
line with the earlier research investigating the role of technology innovation on encouraging
individual’s to adopt sustainable behaviours, which in most cases had a major influence on
individual behavioural related variables such as: attitudes, cognitive, beliefs, and social

norms.

The main goal of this theoretical framework is to explore the role of the ‘integrated virtual
enterprise utility management’ model on the promotion of individual behavioural intentions
regards pro-environmental sustainability and also with regards to the intentions to use the
innovation platform for desired goals of utility resources conservation. Additionally, based
on the outcome of the research model approach, recommendations will be provided as a

guide to increasing our understanding of an efficient technology innovation paradigm that
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assists in promoting individual sustainable behaviour intentions. By accomplishing this
goal, this thesis can complement previous scholars’ research efforts and contribute to the
research field on improving individual pro-environmental sustainable behaviours and
encouraging natural resource conservation behaviours ((Cook and Berrenberg, 1981); (De
Young, 1993); (Dwyer et al., 1993); (Geller, 2002); (Schultz et al., 1995); (Stern, 1992);
(Winett and Kagel, 1984)).

3.3.3.1 Development of theoretical measurement model: The technology innovation

model effects on individual behavioural intention

As a step toward understanding how technology innovation can be employed to positively
affect individual behavioural intentions towards environmental sustainability, this
research reviews different previous studies that apply a behavioural measurement
framework to explore the role of technology in improving individual behavioural
intentions towards sustainability. Notably, a prominent previous theoretical framework
adopted the TPB to explore individual behaviour in environmental contexts. The majority
of studies have been carried out at the domestic level (Knussen and Yule, 2008, W.
Trumbo, 2001). In previous studies, the TPB has been broadly applied in examining
different areas of human behavioural activities such as: health (Conner and Sparks, 2005),
travel (Bamberg and Schmidt, 2003) and driving behaviour (Marcil et al., 2001).

The TPB has been widely used to examine environmental behaviours and is recognized
to be effective in predicting individual behaviour (Oreg and Katz-Gerro, 2006, W.
Trumbo, 2001). Studies by Trumbo (2001), Lam (2006) Clark and Finley (2007) were
carried out to explore individual intentions to reduce resource consumption in different
countries, the common conclusion of which was that TPB with its main measurement
constructs was highly effective in predicting individual behavioural intentions. It is
observed that TPB were applied to explore a variety of pro-environmental behaviours
(Bamberg and Schmidt, 2003, Heath and Gifford, 2002) (De Groot and Steg, 2007,
Fielding et al., 2008).

However, to the best knowledge of the author’s knowledge, no previous studies have
applied the TPB theory (Ajzen, 1985, Ajzen, 1991) in to the specific investigation of the
influence of an ‘integrated virtual enterprise utility management’ on promoting individual

behaviours towards environmental sustainability. This study purports that the potential
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research model’s effect on promoting individual behaviours and their intention towards
sustainability can be explored using TPB theory. Relevant studies (Laudenslager et al.,
2004), (Fielding et al., 2005), support the notion that TPB is an effective theoretical
framework in the explanation and prediction of environmental behaviours and largely use
it as a theoretical base for investigating behaviour related aspects. Based on the TPB, the
best predictor of actual behaviour is the intention to perform that behaviour. The
behaviour intention is an indicator of the degree to which individuals are willing to
perform such targeted desirable behaviours. Also, according to TPB, individual intentions
are influenced by different behavioural intention determinants including: individual

attitudes, subjective norms, and perceived behavioural control.

A study by Armitage and Conner (2001) reviewed a large number of relevant studies that
used the TPB for investigating both actual and self-reporting behaviour, concluding that
TPB was an effective theoretical framework for predicting behaviour with a stronger
predictive capability for self-reported than actual behaviour. Most studies in
environmental behaviours that use the TPB acknowledge that it is a great predictor of
environmental behaviour (Kaiser and Gutscher, 2003, Taylor and Todd, 1997). Another
review conducted by Oskamp and Schultz (2005) stated that most relevant studies assert
that behavioural intentions are effective and reliable predictors of actual behaviour
(Brandon and Lewis, 1999, Egmond et al., 2005). In the research area of investigating
pro-environmental behaviour, a study by Davis (2008b) indicates that a large number of
previous research focused on exploring environmental behaviours at the individual level.
Other literature (Abrahamse et al., 2005) indicates that many researchers also focused on

environmental behavioural aspects at a domestic level.

A widely recognized theoretical approach amongst scholars in the exploration of
environmental behaviour was the use of social behaviour theories, with prominent use of
the theory of planned behaviour as a base model in their investigation (Ajzen, 1985,
Ajzen, 1991). As a result, this study will employ dominant practice guidelines (Ajzen,
1991) to formulate the theoretical validation framework and to design the research survey
based on the TPB theory, as presented in Figure 3-7.
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Figure 3-7: Theoretical validation framework to investigate the ‘one stop' technology innovation
platform’s influence on individual behavioural intentions towards sustainability

The objective is to examine the extent to which the sustainability related functions will
affect the main TPB dependent constructs effecting the outcome measurement of
individual behavioural intentions toward sustainability as depicted in Figure 3-7. This
study is in-line with recent call for research to raise individual awareness for better

positive environmental behaviour (Spence et al., 2009).

Based on the TPB theory, the individual behaviour intention is the main predictor of their
actual behaviour. According to TPB, the individual behavioural intention is related to
three measurement constructs (as depicted in Figure 3-7). The first measurement
construct is the individual’s attitude toward the behaviour, which indicates their overall
assessment of the behaviour, according to their estimation of obtained desirable results

from adopting such behaviour (Ajzen, 1985, Ajzen, 1991).

The second measurement is based upon an assessment of the subjective norm, which is
the extent to which the individual believes that they are under social pressure to perform
the behaviour. This is based upon the individual’s perception of the expectation of
reference groups that they hold to be important and their motivation to comply with these

reference groups.

The final construct is perceived behavioural control (PBC), which is a function of the
individual’s perception of how hard it would be to perform the behaviour, and is thus

determined by the extent to which they believe they have self-efficacy to perform the
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behaviour and perceive that they have control over the behaviour. The detailed

measurement constructs of the theoretical framework are defined in the following section.

3.3.3.2 Construct operationalisation and measurements framework: Effects on ‘Individual

behavioural intention’ as dependent variables

The theoretical framework for the validation phase includes a preliminary stage to
understanding how individual behaviour theories can be exploited to achieve pro-
environmental behavioural improvements. This research is aligned with the previous
approach that applies a measurement framework underpinned by the TPB (Ajzen, 1985)
to explore the effects of the research model on individual behaviour intentions to
sustainability. It is to achieve the goal of encourage individual environmental behaviours
intentions using persuasive technology. In similar studies, the TPB had been used to
study individual behaviour in environmental contexts, where the prominent research
explored the behavioural related aspects in local or at an individual level (e.g. Knussen
and Yule (2008), and W. Trumbo (2001). For example, Oskamp and Schultz (2005)
reviewed previous studies that used TPB theory for environmental behaviour and
investigated the factors that affect the relationship between attitudes and behaviours.
They concluded that intentions are a reliable predictor of actual behaviour, if both
individual attitudes and behaviours are well defined (e.g. Brandon and Lewis (1999), and
Egmond et al. (2005). In relation to environmental behaviours, another study utilised the
TPB and considered it to be a successful theory to predict environmental behaviour
(Kaiser and Gutscher, 2003, Taylor and Todd, 1997). However, the majority of
researchers who have applied the TPB have emphasised the individual intention as a
major antecedent predictor of actual behaviour. It is considered that behavioural
intentions are a main indicator of the extent to which the individuals are willing to act to
perform their actual behaviour. According to TPB, the three core constructs that affect
behavioural intentions are attitudes, subjective norms, and perceived behavioural control.
It was noticeable that the majority of studies focus on using only the TPB theory with its
measurement determinants to analyse and predict the individual’s intentions with regard
to pro-environment behaviour. Furthermore, Ajzen (1991) suggest that by evaluating the
effects of individual beliefs on behaviour a better understanding of the different elements
of TPB behavioural determinants and how they separately influence the overall behaviour
intentions can be gained. This research follows framework guidelines initiated by, for
example, Ajzen (1991) in defining the survey measurement constructs based on the TPB.
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This process is followed to explore the extent to which the sustainability related
functionality integrated in the research model can promote the individual behavioural
intention to sustainability. Both effects of the three main TPB determents and on the
behavioural intention as a dependent determinant were examined in relation to
sustainability behavioural intentions. This study was aligned with the recent need for
research to focus on behavioural intention at an individual level to improve environmental
behaviour (Spence et al., 2009). Following the creation of measures based on TPB, the
researcher operationalised the measurement constructs of the questionnaire, as illustrated
in Table 3-5:

Table 3-5: Measurement constructs of integrated virtual enterprise utility management platform

(‘one-stop” model) influence on Individual sustainability behavioural intention, relevant
models, and references

Base TPB Constructs Previous studies in

: Definition of Construct sustainability
Theory | (Ajzen, 1991) BT
Attitudes, is “referred to the degree to
which an individual has a favourable or an
unfavourable evaluation of a given
; behaviour. For instance, individuals may | (aizen 1991. Sivek
Adtitudes resist from using the innovation of gggenér:n%o’nsé\éz Lewis
sustainability-related functions, because ' q '
they feel that he is not comfortable with the | 1999, Ramseyand
innovation. RICkSOﬂ, 1976, Poortlnga
— - et al., 2003, Knussen and
Subjective norms refer to the perceived ' '
social pressure to perform or not to | Yule 2008, W.Trumbo,
perform a behaviour. It encompasses | 2001, Spence etal., 2009,
Subjective individual perceptions of the extent to | Davis, 2008b, Lam, 2006,
TPB norms which important others would endorse a | Clark and Finley, 2007,

given behaviour  and individual Bamberg and Schmidt,
motivations to comply with this social 2003, Heath and Gifford,

pressure. 2002, De Groot and Steg,
Perceived behavioural control refers the | 2007, Fielding et al.,

perceived ease or difficulty of engaging in | 2008, Laudenslager et al.,
a behaviour also the individual capabilities 2004, Fielding et al.

Perceived to perform the behaviour. For instance, the 2005, Armit nd
behavioural | user may not be willing to use the ' agea
control innovation ~ to  reduce  resource | Conner,2001)

consumption, because they do not feel
themselves capable to do such activities
within the innovation.

Having described the previous related studies and TPB theoretical framework, the
hypotheses proposed in (phase I11) of this research are defined in order to explore the
effects of innovative sustainability related functions integrated within the research model
on user’s behavioural-related dimensions and to promote their overall behavioural

intention towards sustainability. The main hypothesis can be formulated as follows:
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Main (H.c): The sustainability-related functionality integrated within the proposed
research model will promote users’ future ‘behavioural intention’ (BI)

towards pro-environmental sustainability.

The main hypothesis is a synthesis of three sub-hypotheses of user behavioural related
determinants (derived from TPB theory) expressing individual overall behavioural
intentions towards sustainability. In summary, the research theoretical measurement
model and hypothesis was formulated to investigate the effects of sustainability related
functionality on three independent behavioural-related variables. The independent
behavioural-related variables were defined in accordance with TPB theory as: individual
attitude (ATT), subjective norms (SBN) and perceived behavioural control (PBC). Thus,
the sub-hypotheses Hc. (1), Hc. (2) and Hc. (3) can be formulated as follows:

H.c (1): The integrated sustainability related functions (integrated within the
research model) positively affect user’s ‘attitude’ (ATT) towards pro-
environmental sustainability.

H.c (2): The sustainability related functions (integrated within the research model)
will positively affect user’s ‘subjective norms’ (SBN) in relation to pro-
environmental sustainability.

H.c (3): The sustainability related functions (integrated within the research model)
will positively affect the ‘perceived behavioural control’ (PBC) from a user

point of view in relation to pro-environmental sustainability.

3.4. Summary

This chapter has integrated the literature review and developed a conceptual model that
aims to explain the major determinants of user adoption of the ‘integrated virtual
enterprise utility management’ platform and intelligent eService’s delivery approach (or

‘one stop' model) to promote individual sustainable behaviour.

In the present study, three research focuses were determined as important in the
investigation of user perspectives towards user adoption of technology innovation
conceptualised in the research model. These included: user evaluation of task-technology
fit, technology acceptance and the model’s potential influence on individual behavioural

intentions towards sustainability (Figure 3-8).
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Figure 3-8 illustrates the theoretical evaluation framework with three sequential phases

of validating the conceptual research model.
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A user perception of ‘task-technology fit’ and perceived benefits are formulated in the
theoretical evaluation framework, which is based on TTF theory and the ‘net-benefits’
measurement instruments. Moreover, TAM, DOI, and PCI theories are all employed to
predict user intentions to adopt the conceptualised research model. It comprises of four
factors of measurement: perceived usefulness, perceived ease of use, user perception of
compatibility with prior experiences, values, communicability, measurability, trailability
and others’ use. Lastly, the theoretical evaluation model was underpinned with the theory
of TPB defined by to investigate the effects of sustainability related functionality
associated with the research model on a user’s overall behavioural intention towards
sustainability. The final theoretical evaluation framework has defined all relevant
relationships between the model constructs in accordance with the research hypotheses
that have been formulated to answer the research questions presented earlier in Chapter
1. The following Table 3-6 below, summarises the hypotheses defined in this study, while
next chapter will present the research methodology applied to achieve the research

objectives and test all hypothesis.

Table 3-6: Summary table of the research hypotheses with related thesis chapters.

Thesis
Hypotheses statement

yp Chapters
Utility users have a positive opinion regarding the roll-out of ‘a one-stop’
Main hypothesis | innovation platform for utility management; and, they perceive the model’s
(H.a) benefits and technological fit with their routine tasks of managing utility services

online.
Hal The ‘one-stop’ innovation model influences individual perceptions of task- Chz;pr)]tgr62, 3

technology fit and will positively affect user technology innovation adoption

Users value the roll-out of “one-stop’ innovation platform for utility management,
Ha.2 | and they have positive perceptions as to the ‘net-benefits’ to managing utility
services online.

Sub hypothesis
of (Ha)

Main hypothesis | Main H.b: The composite user’s perception to the new innovation characteristics

(H.b) will positively affect the intention to accept and adopt the innovation.
H.b (1): The user’s ‘perceived usefulness’ (PUSF) will positively affects
Hb.1 al s . . : .
s S their intention towards the innovation acceptance and adoption.
< 3
5 . é H.b (2): The user’s ‘perceived ease of use’ (PEOU) will positively affects
0 Hb.2 - . . : . Chapter 2,3
K their intention towards the innovation acceptance and adoption. and 7
E=8)
§5 Hb (3): The user’s perceived ‘compatibility with prior experience’
= Hb.3 (CMPE) will positively affects their intention towards the innovation
@ acceptance and adoption.

DOl and PCI
Constructs

H.b (4): The user’s perceived ‘compatibility with values” (CMPV) will
positively affects their intention towards the innovation acceptance and
adoption.

Hb.4
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Hb.5

H.b (5): The “other use’ (OU) experience with technology innovation will
positively affects their intention towards the innovation acceptance and
adoption.

Hb.6

H.b (6): The user’s perceived innovation’s ‘communicability’ (CMU) will
positively affects their intention towards the innovation acceptance and
adoption.

Hb.7

H.b (7): The user’s perceived innovation ‘measurability’ (MSA) will
positively affects their intention towards the innovation acceptance and
adoption.

Hb.8

H.b (8): The more trialable innovation will be valued from the user and
service “trialability” (TRI) will positively affects their intention towards the
innovation acceptance and adoption.

Main hypothesis
(H.c)

The ‘one-stop” innovation platform will positively influence user behavioural
intentions towards sustainability

Sub hypothesis of (H.c)

Hc.1l

Sustainability—related online services effect positively user attitude (Behavioural
belief) positively effects user behavioural intention to sustainability

Hc.2

Sustainability—related online services effect positively subjective Norms
(Normative belief) positively effects user behavioural intentions towards
sustainability

Hc.3

Sustainability—related online services effect positively perceived behavioural
control (Control belief) = user behavioural intentions towards sustainability

Chapter 2,3
and 7
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Chapter 4: Research Methodology

Introduction, research design strategy, approach,
philosophy, design strategy, time horizone, data collection
method, Data analysis methodology

4.1. Introduction

Research has been defined as a “systematic investigation to establish facts or principles or
to collect information on a subject” (Wilkes and Krebs, 1991, p.1316). The research process
includes investigation of the research domains, formulating research questions and
hypotheses, and employing appropriate research methodologies to answer these questions
(Nunamaker Jr and Chen, 1990). In general, the research design and methodology of this
thesis was defined in order to look into the research phenomena and to enable a systematic
conduct of the research process. In the previous chapter 3, a literature review of related
fields was conducted to provide a theoretical basis to the proposal of an appropriate
conceptual model, along with the formulation of a number of hypothesised relationships,

including the definition of the scope of the research and underpinning research questions.

This chapter will present the research methodological design process that will be employed
to achieve the research objectives and address the research questions. It describes the
development of the empirical research design approach utilised to validate the research
conceptual model and to test the associated proposed hypotheses. It also serves to justify
the appropriateness of the selected methodology design approach of this study in
accordance with the research context and problem under investigation. In relation to this
study, the research domain under exploration is the user acceptance of a “one-stop’
integrated utility management solution proposed through a conceptual model of an
integrated virtual enterprise utility management innovation framework (in the context of
Saudi Arabia) and potential of this solution to promote individual intentions towards

sustainable behaviour.
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This chapter starts by presenting the dominant research paradigms with an overview of the
research methodologies, and their advantages and disadvantages in order to build a
philosophical basis for the research paradigm that will be employed in this research. It will
then explain and rationalise the selected research approach, research strategy, time
horizons, questionnaire survey, and data collection method. In the following sections, the
research design process will be presented in four major subsequent phases providing the
research methodology design that will answer the research questions. Within each phase,
the sample design process will be explained together with a justification of the sample
method choices. In the last two sections (4.10.1 and 4.10.2) the methodology of the data
analysis (including data preparation and the pre-analysis process) will be explained, which
also includes the questionnaire instrument validation and reliability assessment. The last
section introduces the methodology for the data analysis process, describing the employed

analytical techniques in each data analysis stage of this study.

4.2. Research design strategy

According to Burns and Bush (2003, p.120), a research design is “a set of advance
decisions that makes up the master plan specifying the methods and procedures for
collecting and analysing the needed information”. In general, the early identification of a
relevant research design is important for the reason that such a paradigm will establish the
definition of the data type, collection method and the sampling techniques (Hair et al.,
2003). It serves to support the process of associating the research methodology with the
research gap under investigation (Churchill and lacobucci, 2009, Malhotra, 2010). The
types of research paradigm are: exploratory, descriptive, explanatory (analytical) (Gable,
1994, Yin, 2009, Burns and Bush, 2003, Churchill and lacobucci, 2009, Hair et al., 2003,
Aaker et al., 2008) and predictive (Collis and Hussey, 2003). Based on the characteristics
of the research paradigm, research context, and the nature of problem, the study will
determine the most appropriate design strategy that can help in obtaining results and answer

the research questions.

Exploratory research is conducted to present a better understanding of a situation and to
guide further research in the problem domain (Malhotra, 2010, Parasuraman, 2007). It is
essential to utilise this type of research approach when there are no or limited previous
studies on the research problem or the issues under investigation. The information obtained

in this type of research is considered as input information and it is a foundational basis for
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additional research (Churchill and lacobucci, 2009, Malhotra, 2010). It is classified as a
flexible, unstructured, and qualitative research approach (Aaker et al., 2008, Burns and
Bush, 2003). During exploratory research, researchers try to develop hypotheses about what
is going on in a specific problem situation, which is not designed to provide final answers
or decisions to the research problem. Normally, the objective is to search for existing

patterns, ideas or hypotheses, instead of testing a hypothesis.

Descriptive research is significantly different from exploratory research in its objectives.
According to Robson (2002, p.59), descriptive research is typically used when the objective
of the research is “to portray an accurate profile of persons, events or situations”. It can
statistically describe patterns or trends of a situation and assist in producing data that
enables the finding of relationships between research variables (Aaker et al., 2008), without
identifying the causal relationship between these variables. It is also used by the researcher
to describe certain behaviour as it happened in the real situation. In contrast to explanatory
research, a descriptive research is deemed to be a more pre-planned, structured method that
uses a large data sample of the population (Churchill and lacobucci, 2009, Hair et al., 2003,
Malhotra, 2010). However, descriptive research designs are most commonly identified as
guantitative research by their nature (Burns and Bush, 2003, Churchill and lacobucci, 2009,
Hair et al., 2003, Parasuraman, 2007).

Typically, descriptive research is used as step toward adopting a further research approach
instead of being a method of obtaining final research findings by itself. For example, in
much research, it was applied as a step prior to conducting explanatory research, which
obtained information in order to have more insight into the phenomena under study,
identifying the data collection based on preliminary data collection obtained from the
descriptive study.

Explanatory (analytical) research is typically used as a continuation of descriptive studies
for further analysis/exploration of a certain situation (Collis and Hussey, 2003). The aim of
explanatory studies is to answer the why or how questions. Explanatory research is
conducted to achieve beyond what exploratory and descriptive research have provided. It
is generally used to determine the actual cause behind the phenomenon that occurred.
Explanatory research also attempts to incorporate existing theories in order to add to
principles or to predict some phenomena. This is accomplished by using the scientific

method to obtain base evidence for extending existing ideas or to create new ones. It is also
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suitable for providing the required evidence for the identification of the causal relationships

between research variables (Parasuraman, 2007).

Predictive research goes even further beyond the objectives of explanatory research. Where
explanatory research aims to explain the phenomena and determine what is happening in a
certain situation, predictive research aims to foresee the possibility of a situation happening.
Predictive research uses analytical methods to predict phenomena for the sake of
generalisation based on a definition of general relationships and research hypotheses.
Consequently, the research finding of a certain study will be appropriate for application in

other similar situations (Collis and Hussey, 2003).

Churchill and lacobucci (2009), and Burns and Bush (2003) argue that different research
designs might be employed in different phases of research. In some situations, a study can
start by conducting exploratory or descriptive research as a way of providing more
understanding into the research phenomena and to provide guidance for the following

explanatory or causal studies.

In line with this approach, this research will employ different research designs to answer
the research questions. In selecting a research design, this study draws upon a prior
theoretical framework taken from the literature review. It thus cannot be considered
exploratory. Also, due to the research context and nature of the problem, the research design
was conducted in two different phases. Firstly, descriptive, in order to provide insightful
analytic understanding into the phenomena and, secondly, explanatory to test the
hypotheses (Sekaran and Roger, 2013). In this matter, a descriptive research design can be
relevantly employed to gain more insight into the phenomenon as observed by individuals
(Yin, 2009). Furthermore, it can provide a means to understand different individual
perspectives towards the phenomenon and to attain a multi-facetted, comprehensive

description or conceptualization (Cavaye, 1996).

By referring to the context of the research model presented in Chapters 2 and 3, this research
may be considered as a descriptive and explanatory research (Saunders et al., 2008). It was
concluded by the author that a descriptive research design was most appropriate to be
employed at the initial phase of the research due to the fact that there is a lack of knowledge
about the research situation in relation to Internet-user technology adoption of utilities
management, despite the existence of numerous research studies on the topic of user

technology acceptance and related theories.
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In this research, descriptive research design is essential during the initial phase of the
research in order to gain an increased understanding of the research phenomena and to
explore Internet-user perceptions of new technology innovation acceptance in a utility
management context. Based on the fact that electronic services in Saudi Arabia have been
used since 2002, the electronic services for utility management necessitated an exploration
into increased technology adoption. However, there is no empirical research to assist the
electronic services providers and decision makers to gain insightful understanding of the
existing situation and to help them observe major determinants that describe the user
acceptance of electronic services of utilities management in a Saudi context. Thus, a
descriptive research is essential to obtain the necessary information about the research
situation in its context and to help realise the important factors that affect user technology
adoption. In addition to the literature review of related topics, the descriptive research can
prove an effective instrument in obtaining the needed information. A questionnaire is
considered appropriate for this study to provide the required descriptive research
information obtained from potential information sources (Churchill and lacobucci, 2009).
Generally, the surveyed respondents can express their thoughts, beliefs, experiences, and
attitudes of the new technology innovation and research model. The outcome of the
descriptive study considered is an important step towards conducting the subsequent phase
of the research. The obtained results will provide an input for the further explanatory

research and will help to develop the scales and the questionnaire instrument.

An explanatory research is conducted during the next research phase. However, by referring
to the research model as presented in Chapter 3, it is notable that this study will employ a
sequence of research phases starting with a descriptive and then followed by an explanatory
research approach. The choice of explanatory research was identified as an appropriate
research design since the model presents the relationships between variables that affect each
other, and it is essential to investigate and explain the variables displaying the greatest
effect, influencing the adoption of the model under study. The focus was on explaining the
influence of new technology innovations on each of the model’s variables and to test the
hypothesis using statistical analysis. The purpose is to describe the strength and importance
of the influence of each of the model’s variables on user technology adoption. However,
acquiring information from a sample population is essential since it serves to investigate

the users’ new technology adoption behaviour. Two basic methods are commonly used for
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data collection in relation to descriptive and explanatory research approaches, namely:
cross-sectional and longitudinal. The cross-sectional technique was the most appropriate
for application in this study due to the research time constraints and the scope of the work

to be undertaken, which will ignore trends across the lifespan.
4.3. Research approach

Before defining the details of the methodological approach that will be undertaken in this
research, a detailed description of different design dimensions of the research process will
be presented. According to Saunders et al. (2008), a research design process can be
understood as layered dimensions that include research philosophy, approach, strategy,
choices, time horizons, as well as the different techniques and procedures that will be
applied. It is also important to outline the dimensions of this research process, as defined
by Saunders et al. (2008) and depicted in Figure 4-1, in order to determine the details of the
research design employed in relation to the research philosophy, approach, strategy,
choices, time horizons and data collection method. The following subsections will explain
the research design process with a more in depth description given to the five layered

dimensions, linking them to the research methodology.

Layer 1: Research Philosophies
Positivism, realism, Interpretivism, Objectivism, subjectivism,
Pragmatism, Functionalist, Interpretive, Radical humanist,
Radical structuralism

-

Layer 2: Approaches
Deductive, Inductive

~ -

Layer 3: Strategies
Experiment, Survey, Case studies,
Action research, Grounded theory,

Ethnoaraphv. Archival research

e

Layer 4: Time horizons
Cross-sectional, Longitudinal

-

Layer 5: Technigues and procedures
Data collection and data analysis

Layer 3: Choices
Mono method, Mixed
method, Multi-method

Figure 4-1: The five layered dimensions of the research design
process as defined by Saunders et al. (2008).
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4.4. Research philosophy

The first layer of the research design process is the identification of the appropriate research
philosophy. Research philosophy can be described as the development of the underlying
background and knowledge of the nature of the research (Saunders et al., 2008). In addition,
research philosophy can be defined utilising a descriptive research paradigm approach.
Cohen et al. (2000) describe the research paradigm as the comprehensive worldview, which
includes a whole framework of beliefs, values and methods alongside an understanding of
the related theories and practices that will be used in the research. In other words, it can be
described as a certain procedure, which includes different actions that enable a researcher
to make a connection between the objectives of the research and the questions under study.
Gliner et al. (2000, p.17) define the research paradigm as “a way of thinking about and
conducting research”. They also stated that a paradigm “is not strictly a methodology, but
more of a philosophy that guides how the research is to be conducted”. It is essential for
the researcher to identify the research position in relation to philosophical research
paradigm in order to understand and design appropriate research methods. To gain more
insight into the reality of the situation, there are three type of research paradigms that can
be adopted: positivist, interpretivist and realist views. The choice of paradigm leads to
different means of obtaining results and describing the problem under study. In this
research, in order to investigate the phenomena concerned in the domain under study
(Chapters 2 and 3), the paradigms that are broadly recognised in information systems
research will be adopted. In the information system research domain, positivism and
interpretivism are considered to be the valid epistemologies when conducting research
(Myers, 2013, Clarke, 2000).

The positivist paradigm relies on the idea that reality can be observed directly and described
objectively. The epistemological view of positivism is based on the assumption that
phenomena can be observed and measured by objective methods (May, 2011). Positivists
make use of rational thought to obtain knowledge about the external world, which is always
assumed to be objective. In this type of philosophical approach, a researcher presents their
evaluation of the phenomena by employing objective rather than subjective means (Cooper
and Schindler, 2014) The positivist is attempting to discover underlying laws and causal
relationships using an objective analysis of the facts under investigation. The researcher is

placed in an independent position to the phenomena, and is assumed not to affect or be
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affected by the problem under study, in which the researcher’s beliefs bear no value on the

results of the research.

In the positivist philosophical approach, researchers formulate a hypothesis to solve the
problem of interest, which is subjected to empirical evaluation using quantitative methods
(Buttery, 1998). It is typically associated with empirical studies and observation to acquire
data for quantitative research (Easterby-Smith, 2006). This method provides an objective

and clear interpretation of the reality (Guba and Lincoln, 1994).

In contrast to the positivist paradigm, interpretivism relies on people’s understanding of a
worldview from their own frame of reference (Collis and Hussey, 2014). The emphasis in
this paradigm is on the subjective state of reality, which relies on interpreting the meanings
of the phenomena subjectively (May, 2011). May (2011) explains that an interpretative
paradigm relies on individual points of view and interpretations of the reality of the
problem. Thus, the focus under this philosophical approach is on meaning rather than a
measurement of the phenomena by objective methods. Basically, a researcher conducting
interpretative research employs an inductive approach in which theories are developed as
an outcome of data analysis results. The interpretivists participate in defining the meaning
and become a part of the research problem and try to be knowledgeable with regards to
what happening (Easterby-Smith, 2002, Saunders et al., 2008).

There are major differences between those two paradigms briefly described above.
According to Peter and Olson (1983), a positivist will try to find out the nature of the reality
of a situation while, in contrast, interpretivists create many realities. The positivist paradigm
is focused on “verifying theories with the collected data, whilst interpretivism is largely
concerned with building theories from the collected data” (Burrell and Morgan, 1979). The

main distinctions between the two paradigms are presented in Table 4-1.

According to the positivist paradigm, the researcher assumes that reality can be measured
by objective methods and, thus, employs a quantitative data collection method (i.e. Survey
questionnaire) with a large sample size. The researcher distances himself from the research
problem during the study to avoid affecting the results (Collis and Hussey, 2014). In
contrast, interpretivists assume that reality is subjective, and can be described and
interpreted meaningfully in subjective manner. Thus, the researcher according to this

paradigm relies on a qualitative data collection method in their research (i.e. interviews,
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ethnography, case studies etc.)(May, 2011, Collis and Hussey, 2014, Maanen, 1983). The
researcher is considered to participate in the research problem and is, therefore, involved in

the subjective reality.

Table 4-1: The differences between positivistic and interpretative paradigms

Meta-theoretical

Assumptions Positivism Interpretivism
Ontolo Person (researcher) and reality are Person (researcher) and reality are
9y separate. inseparable (life-world).

Knowledge of the world is intentionally

Objective reality exists beyond the constituted through a person’s lived

Epistemology

human mind. experience.
Research object has inherent qualities Research object is interpreted in light of

Research Object | that exist independently of the the meaningful structure of a person’s
researcher. (researchers) lived experience.

Method Statistics, content analysis. Hermeneutics, phenomenology etc.
Correspondence theory of truth: One-to- | Truth as intentional fulfilment:

Theory of Truth | one mapping between research Interpretations of research object match
statements and reality. lived experience of object.

Validity Certainty: Data truly measures reality. Defensible knowledge claims.

Interpretive awareness: Researchers
recognize and address implications of
their subjectivity.

Replicability: Research results can be

Reliability reproduced.

Making a selection of an appropriate research paradigm is not an easy task. According to
Saunders et al. (2008), different issues need to be considered in the selection process
including: ontological assumptions, beliefs, and methods for investigating the reality,
nature of the research questions, data collection methods and the viewpoint for conducting
the research. This research methodology considers these issues during the selection process.
The following section will present the research philosophy in detail, justifying the process

of selecting the research paradigm.

According to Myers (2013) and Clarke (2000) the dominant epistemological approaches
applied in information system research and particularly research in the electronic services
business domain are the positivist and interpretivist paradigms. Critical research is the least
common in information system research (Myers, 2009). The literature review reveals that
the majority of information systems research falls under a positivist research philosophy
paradigm (Mingers, 2003, Nandhakumar and Jones, 1997, Walsham, 1995). This is
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supported by Warfield (2005).The capabilities provided by the positivist perspectives, such
as paying a degree of attention to the problem detail, accuracy and comprehensiveness,
makes it relevant to this research. Applying such a paradigm can help this study to produce
results that are reasonable, sufficient and open to objective evaluation based on accepted
standards. In addition, Saunders et al. (2008) stated that the positivist paradigm is advisable
since it can provide an economical means of data collection, more clear theoretical-oriented
research, easily comparable data and researchers have adequate control over the research

process.

In this research study, user adoption of new technology innovation and the associated
electronic services in the utility domain will be researched from a positivist perspective
because it is consistent with the context of the research problem and nature of the topic.
The nature of the research domain, problems and research questions, lend to the
categorisation of this research as positivist. The intention of this research is to develop a
new technology adoption model and to study its influence on individual intentions towards
sustainable behaviours as well as obtain a current profile of internet users together with an
investigation into the main variables affecting user acceptance of electronic services in a
utilities management context (Chapters 1 and 3). As described in Chapter 3, the hypotheses
were developed in accordance with research work in related studies. The survey instruments
will be developed by drawing on the input of prior research, providing a data collection
method that will be used to test the hypotheses. This technique allows for the selection of
samples that represent the Internet and utilities users’ characteristics in order to answer the
research questions stated in Chapters 1 and 3 for which a survey is the most appropriate
method. Therefore, this research is classified as positivist rather than interpretivist in nature
since it aims to investigate the current situation regarding the user acceptance of new

technology innovation and utilities electronic adoption in Saudi Arabia.

It is also important for the researcher to have acquired some substantial prior understanding
regarding the reality of the research problem and the way in which that reality may be
grasped within the limits allowed by the paradigm as this will guide the entire research
process (Collis and Hussey, 2014). It is also widely recognised that researchers employ a
single paradigm in their research and remain using it over the course of their studies (Burrell

and Morgan, 1979). According to Kuhn (2012), if the research paradigm is specified, it is
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recommended for the researcher to stick to that paradigm. Thus, this study will retain the

employment of a positivist paradigm throughout the research process.

The selection of an appropriate research approach will be discussed in next section.
Concluding from previous Table 4-1, a positivist paradigm is normally conducted using a
deductive approach, whereas an interpretivist paradigm is typically related to an inductive
approach. Consequently, both approaches will be explained in detail in the following

section.

4.5. Research approach

The second layer of the research process aims to identify the research approach of the study.
There are two types of approaches, defined as deductive and inductive, that a researcher
should choose from before conducting their research. The main distinction between these
approaches can be regarded as follows. A deductive approach is applied when the aim of
the research is to build a theory and formulate hypotheses, and a related research strategy
is subsequently defined in order to examine these hypotheses. In contrast, inductive

approach is used to produce a theory from the research finding results.

Drawn from the information system research domain, numerous theories from different
research areas were employed to provide a basis for studying the relationship between
technological aspects and user social factors, such as their attitude, belief and behavioural
intentions. Since these theories are considered as a basis for most user technology
acceptance theories, it is rational to employ these theories as a theoretical basis for the
development of the research model. Accordingly, a deductive approach was chosen based
on the nature of the research problem and will be used to achieve the research objectives.
According to Brotherton (2008, p. 17-18), a deductive approach includes different stages:
i) identification of the problem concept, ii) production of the theoretical framework, ii)
definition of the hypotheses, iv) formulation of the constructs, concepts and operational
definitions, v) design of the research, vi) collection of the data, vii) analysis, interpretation

of the data and testing the research hypothesis.

In this study, the various steps of deductive research will be followed to obtain the findings.
The literature review identified the problem and relevant concepts and the model of user
technology adoption in a utility management context was presented in Chapters 2 and 3.
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The associations between the concepts were identified and then the research hypotheses
were produced, including their precise definitions. A formulation of the constructs,
concepts, and operationalisation of the definition were then provided (Chapter 3). This was
followed by a design for the research methodology and data collection method (Chapter 4).
In the last stage, the hypotheses will be tested using statistical data analysis methods, which
include descriptive analysis, Pearson correlation, factor analysis and correlation and

multiple regression analysis (Chapter 6 and 7).

Two data collection methods are commonly used in the research field, namely, qualitative
and quantitative. The inductive approach is associated with the qualitative data collection
method, which in contrast to the deductive approach is always associated with quantitative
methods (Maanen, 1983).

Different research approaches are chosen based on their suitability with regards to the
research objectives. Thus, the decision of selecting a research method for a specific piece
of research mainly depends on the assessment of: i) the method’s capacity to achieve the
research objectives and to answer the research questions, and ii) its suitability with regards
to the necessary resources, time, skills and information access (Punch, 2005). In this
research, a quantitative approach was considered to be appropriate for the accomplishment
of the research objectives. The decision is based on the conclusion that quantitative methods
are broadly applied in the information system research domain (Himma and Tavani, 2008,
p 597). By using the quantitative method, the findings obtained represented by objective
measurement (numbers), allowed for interpretation of the values in order to explain them

and then test the theoretical relationship between the concepts.

In addition, the data analysis using numbers in this method provided solid evidence in the
form of the obtained findings with a description regarding the nature of the problem
situation. Furthermore, it provided the researcher a more control regarding the analysis of
the observed data using statistical software since the data collected were represented

numerically.

In summary, in order to achieve the research objectives and answer the research questions,
the study employs the quantitative approach as the most appropriate data collection method.
The underlying reason for choosing this method relies on the knowledge obtained from the

literature review, that in the positivist philosophical approach, a researchers formulate a
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hypothesis to solve the problem of interest, which is subjected to empirical evaluation using
quantitative methods (Buttery, 1998). It is typically associated with empirical studies and
observation to acquire data for quantitative research (Easterby-Smith, 2006). This method
provides an objective and clear interpretation of the reality (Guba and Lincoln, 1994). This
can serve the research objectives of achieving more understanding into the nature of reality

and provide adequate answers to the research questions.

4.6. Selection of the research design strategy

According to Saunders et al. (2008) the research strategies are survey, case study,
experiment, grounded theory, action research and ethnography. In information system
research, a survey is the most common research strategy applied by previous literature
(Karanja and Zaveri, 2013, Mohan and Ahlemann, 2013). A comprehensive literature
review of research methodologies and design strategies in the information system research
field conducted by Palvia et al. (2003) stated that a survey is the most dominant design
strategy in this field. The survey is a technique that is broadly used to collect information
about people in a sample population (Dillon, 2004). It is considered economic, structured
and a practical method of collecting large amounts of data from a large sample size of
population (Hair et al., 2003). It is a reliable method that enables data collection that can be
analysed, compared statistically and used as a basis for finding generalisations (Saunders
et al., 2008).

In this study, the main objective is to investigate the individual perspectives towards the
proposed “one-stop” integrated utility management platform and their intentions to use the
innovation, as well as their evaluation of the platform’s potential influence on their
behavioural intentions towards sustainable behaviour. The scope of the research work
involves the need for collecting a large amount of information about individual opinions,
views, beliefs and expectation towards the innovation framework conceptualised in the
research model. In line with analytical method requirements that will be applied in the data
analysis phase of this research, a survey will be conducted to obtain enough data from the
sample population, with a sample size of 1193. Based on the nature of the research problem,
research questions and purpose, it is deemed essential that the chosen research strategy
should support the procurement of a large number of participants’ opinions. Thus, the

survey instrument is the most appropriate data collection method for this study.
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4.7. Time horizons

Time is an important aspect of any research design methodology, thus defining a study time
horizon type is an essential step prior to the selection of a data collection method for the
research. There are two types of time horizons: i) cross-sectional, where a researcher
studying a particular phenomenon at a particular time collects cross-sectional data and a
snapshot of a sample of a population are obtained at a single point in time; and, in contrast,
i) longitudinal studies are when the research takes place over time, with two or more
repeated measurements of the same sample population over a period of time (Churchill and
lacobucci, 2009).

A longitudinal data collection method can be seen as more informative than cross-sectional
strategy, The key negative aspects of using this approach is that it is more time and financial
consuming to conduct research than with the cross-sectional strategy (Creswell, 2013).
Time consideration is, therefore, a key factor in the decision process as regards time horizon
type selection. In this case, the researcher considers the cross-sectional approach the most
feasible strategy for obtaining the research results taking into account the time constraints

of this study.
4.8. Data collection method

According to Phillips (1971), some previous researchers adopted a quantitative approach
that employs objective measures to test the phenomena, while others used a qualitative
approach to explore the condition of the problem over a period of time. The natures of the
research topic and research questions to be answered all need to be considered when
identifying the appropriate data collection method. The ultimate intention is to obtain
suitable data and information that is reliable, valid and appropriate, all in accordance with
the research study (Selltiz et al., 1976).

According to Saunders et al. (2008), there are three types of data collection method that
are dominantly used in a survey strategy, namely: questionnaire, structured interviews and
structured observations. The selection of a suitable data collection method for a certain
study mainly depends on its suitability for gathering data that are appropriate for answering
the study research questions (Abernethy et al., 1999). In most dominant studies that employ
a survey strategy in their research, a questionnaire is adopted as the main method of

collecting data (Saunders et al., 2008).
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Saunders et al. (2008) also stated that the greatest potential use of questionnaires is when
they are employed alongside a survey strategy (Saunders et al., 2008). The questionnaire
is a data collection method that is best suited for explanatory and descriptive research
(Saunders et al., 2008). It is also the most economical and practical method for gathering
different types of information about individuals (Emory, 1980). It is considered a useful
formal method for obtaining data about individual information such as their opinions,

expectations, preferences, and behaviour.

As stated earlier, the design strategy of this research falls into descriptive and explanatory
categories. The development of a theoretical framework for testing the research model was
mainly adapted from related theories in the relevant literature, including: task technology
fit, technology acceptance and behavioural theories. The measurement determinants were
also adopted from these related theories found in the literature. In addition, other validated
and reliable measurement constructs in previous studies were adopted insofar as they
concerned individual attitudes, beliefs, and behavioural intentions towards both technology
adoption and sustainable behaviour. According to the research question and nature of the
measurement constructs, it was identified that a questionnaire is the most suited data
collection method. According to Hair et al. (2003), questions about individual opinions,

attitudes and beliefs are the most appropriate for collation using a questionnaire.

In line with the research objectives, the nature of the research questions, and the
requirement that this study be conducted in an economic way, gathering a large sample size
to investigate the user opinions about the new technology innovation model, it is feasible
to choose the questionnaire as the data collection method of this study. This research
approach is mainly applied in similar research areas and in quantitative research in
particular (Palvia et al., 2004, Chen and Hirschheim, 2004).

In summary, in the previous sections, the different layers of the research philosophical
approach were highlighted linking the selected approach for each layer. In conclusion, this
research can be labelled as a deductive study that uses a survey strategy with a cross-
sectional questionnaire to collect the data from the sample population. The following
sections will describe in detail the study design with more focus on the research design
phases of this study. This will be followed by a methodology of the data analysis and choice

of analytical methods applied to obtain the results.
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4.9. Research methodology design

This section aims to highlight the research methodology design that will be used in this
study. A research design methodology can be described as the overall logical plan made by
a sequence of decisions that can define the strategy that a researcher will follow to answer
the research questions and test related hypotheses. According to Gill and Johnson (1997:
p.39), a research methodology design can be defined as “a blueprint that enables the
researcher to structure a research problem in such a way that the outcome is the production
of valid, objective and replicable answers.”. further, it can be described as “a logical plan
for getting from here to there, where here may be defined as the initial set of questions to
be answered, and there is some set of conclusions about these questions.” (Yin, 2003: p.20).
It can be seen as a set of guidelines rationally chosen in order to obtain valid research results
(Cavana et al., 2001). The research design will provide the researcher with guidelines that
will be used for directing the research process throughout the study. It can also assist the
researcher in a situation where they need to formulate initial research questions in the face
of lacking evidence or enough information about the research problem. However, different
research designs are considered appropriate dependent on the research situation. The best
research designs are those that acquire the most relevant information about the research

problem and gather the most suitable data in order to deal with a research problem properly.

In relation to research designs, Sekaran and Roger (2013) describe three types of research
study (i.e. descriptive, exploratory and explanatory), as described in section 4.2. It was
argued that a descriptive research is conducted as a means to describing an element of
factors in relation to the research problem. Explanatory research is used to test the
hypothesis of interest in order to explain the nature of relationships, association between
variables or the interdependencies between them.

As stated in the previous section 4.2, the design of this research was identified as
descriptive, explanatory, and predictive in accordance with the nature of the research. The
research design will include a descriptive study in its initial phase to describe the user
perception towards the research problem and to ascertain and understanding of the
characteristics of each variable of interest to the study. The other part includes explanatory
research in order to test a hypothesis of user technology acceptance and the expected effects
of the research framework on individual sustainability behaviour with a view to developing

a model that can contribute to technology adoption and to promote the encouragement
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effectiveness of individual’s sustainability behaviour in a utility management context. To
the best of the researcher’s knowledge, there exists no prior research in this area. Thus, the
research design of this study tries to benefit from related research design in the relevant
field of technology adoption studies in e-society (namely, e-government, e-commerce and

e-banking) and other studies aiming at promoting individual sustainability behaviour.

A research design on a positivist stance includes a selection of the research strategy,
measurement instruments, data collection methods and data analysis to conclude research
findings (Cavana et al., 2001). The deductive approach chosen in this study, make the
quantitative the most appropriate data collection method for gathering necessary data that
will be used to achieve research objectives. As described in section 4.5, the inductive
approach is associated with the qualitative data collection method, which in contrast to the
deductive approach is always associated with quantitative methods (Maanen, 1983). It will
be employed to gather the relevant data required to test the research hypothesis and to
explain the relationship among research model variables (Straub et al., 2005, Bélanger and
Carter, 2008, Gefen et al., 2002, Lee et al., 2005, Warkentin et al., 2002, Moon and Kim,
2001). Additionally, it shall be adopted in order to provide an increased understanding
regards aspects that affect user technology adoption of electronic services in utility
management. It also provided information about technology innovation characteristics that

have influence on individual sustainability behaviour.

In this research, a multi-stage design of the research process was chosen to tackle the
research problem and answer the research questions. According to Creswell (2013), the
stages of the research process is a set of “sequential procedures, which the researcher seeks
to elaborate on or expand the findings of one method with another method”. It is essential
to define the research design methodology from an early stage in a proper way in order to
provide guidance for the following research steps. The intended research design process of
this study will be conducted in order to achieve the objectives of the research by identifying

the research problem, research methods, and data analysis techniques.

Furthermore, a sequential “stages of research design approach” was identified to be
appropriate for answering the research question. The research was structured in four stages:
a theoretical stage and three other empirical stages as depicted in Figure 4-2 with their order

in logical sequence.
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Figure 4-2 Logical description of the flow of the research design process used in this
research (Source: Author)
As presented in Figure 4-2, the initial stage was devoted to defining the research problem,
conceptual model, developing a theoretical validation framework and the research
questions with a formulation of the related hypothesis of the study as explained in detail in
Chapter 3.

This research was undertaken in the context of technology adoption and the use of
technology to enable the encouragement of individual sustainable behaviour. The emphasis
is on the literature review with regards to the concepts, principles and major factors
affecting user technology adoption and technology influence on individual behavioural
intentions towards sustainability as well as the search for relevant theories or models that
will be appropriate to the objective of this study. In addition, this phase surveys the existing
literature on data analysis and analytical techniques that will be feasible for use in the data
analysis phase. This stage of research design initiates the research by reviewing and
analysing related literature. The literature review was conducted in order to provide an
increased understanding of the research topic and to support a process of conceptualising
the essential related research areas of user task technology fit, technology adoption,

dimensions of behaviour and individual sustainability issues as well as evaluating different
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aspects in relation to existing studies in several research domains. For example, in order to
identify the relevant dimensions of user task technology-fit, a literature review of the
relevant information system research field in different domains of application was utilised
to conclude the appropriate factors and measurement constructs that will support the
development of the theoretical framework of this study. This stage of the research design
Is critical to identify the major related aspects of the research topic and to determine the
main variables that have an impact on the research problem. The findings of the literature
review are also used in developing the data collection method and defining the

measurement constructs of the questionnaire instrument.

The second stage is considered as the empirical part of the research design, which was
conducted in a Saudi Arabian, Internet-user, utility management context. This stage
emphasised an empirical investigation of Internet-user’s perceptions of task-technology fit,
new technology innovation adoption, barriers, trends and difficulties for both existing and
future technology innovation as well as an electronic service delivery approach, using a
quantitative questionnaire survey instrument to explore the user perception of the
relationship between the technology innovation characteristics and their satisfaction. In this
stage, Internet users were involved in order to build a consensus on the contents of the
research model along with its associated variables. As a result of this stage, the general
model of user new technology adoption to promote sustainable behaviour will be developed
using an empirical investigation into the research problem and find its basis in the main
variables that were obtained from an extensive literature review of related studies and
theories in the same field. The model was also revised according to the findings of the

results obtained at this stage to represent the user perspectives in the final research model.

In the third stage of this research, a development of a mocked-up prototype system is
implemented as a further step to an empirical validation of the research model of the study.
The role of the mocked-up system is to enable the researcher to present the research
concepts alongside the related concepts regards the intended users and to conduct
empirically a validation survey (through a platform demonstration and functionality
exploration sessions) with an end to investigating the user evaluations of the different

concepts of the research model, to meet the aim of the last phase of this study.

The aims of the fourth stage are to analytically validate the user perspective towards the

new technology innovation as formulated in the research model and to predict their
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willingness to adopt the framework of the proposed technology innovation as well as verify
the user evaluation of the validity of the proposed model on affecting individual sustainable

behaviour.

As presented in Figure 4-2, the logical sequences of the research design process of this
study shows those aspects that the literature review considered as activities occurring
alongside other research stages. In addition to the administrative process that has been
continued until the last stage of research design process, the research design process is
structured into several phases according to their logical sequence, the detail of each of the

four stages is described in the following sections.

4.9.1. Stage one: (Literature) Theoretical development of the adoption model

The first stage of the research design methodology is defined as a literature review phase,
which has been outlined as part of the research process of designing the methodology. It
includes the initial literature review of various aspects in relation to the research problem
that might provide insightful understanding into the research problem. In accordance with
the initial literature findings, a formulation of the main and sub-research questions of the

research were defined.

Based on the nature of the research problem and the requirements of each of the research
stages, the literature review was recruited as a continuous task to be carried out alongside

the research process in its different stages.

After acquiring the conclusion from the initial literature review, a more extensive review
of the related literature was conducted in order to build a basic background knowledge of
user perceptions to task-technology-fit, technology acceptance, electronic services
adoption, the role of technology innovation on promoting individual sustainable behaviour
and towards sustainable resource consumption in particular. Moreover, this stage includes
areview of the all theories pertaining to the research topic of task-technology fit, technology
adoption and individual behaviour intentions in order to provide a theoretical basis for the
conceptual framework that will be used in this research to validate the model. The literature
review methodology applied in the previous chapters was mainly designed in order to
formulate the research questions, the conceptual model as well as to provide other related
information pertaining to subsequent stages of the research process. The research design
methodology that is used in this study to guide the literature review process during the

development of the conceptual model is presented in Figure 4-3.
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Figure 4-3: The development process of the research conceptual framework

In the literature review design methodology, a review of different broad categories was

designed to answer certain facets of the research questions, including the following:

1. Technology innovation characteristics in an integrated virtual enterprise environment
(McKinney and Yoon, 2002, Yu et al., 2004, Allan and Wolf Jr, 1978, Boz and Akbay,
2005, Carter, 1998, Davis, 1989, Jacobsen, 1998, Martins et al., 2004, Pagani, 2006,

Yates, 2001).

2. The user perception of information system values or the net-benefit outcomes
(McKinney and Yoon, 2002, Yu et al., 2004, Gronroos, 2000, Ulaga and Eggert, 2005,
Igbaria and Tan, 1997, Qian and Bock, 2005, Wu and Wang, 2006, Delone, 2003,
Petter et al., 2012, Petter et al., 2008, Scott et al., 2011, Christopher G, 2005).

3. The user evaluation of innovation characteristics and task-technology fit (Marcolin et
al., 2000, Goodhue and Thompson, 1995, McCarthy, 2002a, Zigurs et al., 1999,
Murthy and Kerr, 2000, Shirani et al., 1999, Dishaw and Strong, 1998a, McCarthy,
2002b, Chen et al., 2006, Goodhue et al., 1997, Zigurs and Buckland, 1998).

4. Factors that affect user acceptance of technology innovation and electronic services

adoption in the similar field of user interaction with online business agencies (This

field is similar to an electronic services of utilities management context.) (Davis, 1985,
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Shih, 2004, Yu et al., 2005, Bauer et al., 2005, Muk, 2007, Wu and Wang, 2005, Yang,
2007, Legris et al., 2003).

5. The main factors that influence individual behavioural intentions and encourage
positive sustainability behaviour in particular. Also the concepts pertaining to the
design of specific sustainability intervention techniques affecting an individual
sustainable lifestyle (Midden et al., 2007, Froehlich, 2009, Bjorkskog et al., 2010,
Holmes, 2007, Davis, 2008a, Davis, 2009, Wattson, 2013, Martinez and Geltz, 2005,
Midden et al., 2008, Pousman and Stasko, 2006, He et al., 2010, DiSalvo et al., 2010,
Froehlich et al., 2010, Chisik, 2011, Yao and Zheng, 2010, Doukas et al., 2007,
Benders et al., 2006, Abrahamse, 2007Db).

One of the main outcomes of the literature review stage of the research design methodology
Is the provision of guidance for the process of conducting a literature review that contributes
during the conceptual model development process. In these terms, the research conceptual
model will be primarily developed based on the broad literature review of related aspects
in relation to the research questions. Furthermore, both effective research questions and the
formulation of hypotheses are based on an appropriate methodological framework that is

designed to enable a valid and reliable literature review in relation to the research problem.

4.9.2. Stage two: Survey user evaluation of the research model innovation characteristics,
TTF and net-benefits

The second stage of the research design methodology intends to provide a deeper
understanding of the context of the research situation by investigating the user perceptions,
attitudes, beliefs and opinions about technology innovation characteristics, task-technology

fit and electronic services adoption in a utility management context.

One of the main objectives of the research design in this stage is to empirically assess the
existing situation and obtain important factors that have an impact on influencing the user
evaluation of task-technology fit and behavioural intentions towards the adoption of new
technology innovations for managing utilities services online. With this understanding,
parties responsible for utility provision and the technology innovation development
associated with it can have an effective means to embrace the major influencing factors that
can support their decision making process that aims to positively influence the users'
perceptions and consequently increase their intention to adopt this service (Jackson et al.,

1997). As discussed in the conceptual framework development section presented in Chapter
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3, to achieve its initial purpose, this research aims to employ an appropriate methodology
for the investigation of the user evaluation of technology innovation from the task
technology-fit perspective. According to Vijayan et al. (2005), the “task-technology fit”
adoption approach outlined by the TTF Theory appears to be the most comprehensive in
explaining user perceptions of technology fit with their task requirements. Thus, it was
chosen to provide the basis of investigating the user perceptions in this respect, since the
main purpose of this research is to initiate an appropriate model of technology innovation
that matches utility user task needs and open to adoption from the user intentional

perspectives.

According to Stroh (2000), a questionnaire is a survey method strategy that is used to
explore a broad section of different individual views from the sample population. It is also
used to provide a more comprehensive view of factors that may have an impact on users’
decisions regards the adoption of internet technology innovation services. However, this
study’s nature is attitudinal as it aims to measure users’ perceptions, attitudes and intentions
to use the technology innovation and electronic device for managing their utilities services
online. Thus, a large-scale questionnaire method has been chosen to be employed at this
stage of the research to provide a broad understanding of the users' perspectives with
regards their evaluation of the technology innovation services appropriateness for achieving
their objectives of managing their utility service related tasks online. In addition, this type
of research survey strategy (questionnaire) will be used as a means to gathering the
necessary data for a statistical data analysis providing generalisations of the results. The
decision to adopt this type of research tool is based on the statistical belief, that designing
a large questionnaire will result in the collation of unbiased findings that can be generalised
over the sample population (Miller and Acton, 2009).

A questionnaire will also be used in this stage of research design as a data collection method
providing an increased understanding of the current state of user perception regards
desirable technology innovation and in order to obtain a profile of utility user personal
characteristics (including gender, age, income etc.), Internet experience and behavioural
characteristics, as well as to provide insight into the contributing variables of users
perceptual evaluations with regards to their opinions on the most preferred technology
innovation characteristics and technology-fit with task requirements that will influence
their innovation technology adoption. The questionnaire will in addition provide detailed

information about national culture and attitudes toward aspects in relation to user
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technology innovation adoption in the context of using technology in managing utility
services online.

The following sub-sections will provide a detailed description of the survey design
methodology (questionnaire) deemed as an appropriate method for conducting one of the

main empirical parts of this research stage.
4.9.2.1 Questionnaire design and development process

The questionnaire is developed to achieve the purpose of this stage of research objectives.
The detail of the information that will be collected at this stage depends mainly on the
conceptual framework and the underlying constructs that will be researched. In this study,
three main areas of literature were surveyed in order to develop the conceptual and
theoretical framework that includes several measurement constructs in technology
adoption, user evaluation of TTF and technology’s role in promoting an individual’s
sustainable behaviours, which, in turn, establish the basis for the process of developing and
operationalising the constructs in the questionnaire. Thus, developing the questionnaire
instrument in this stage of the research process will precisely follow phase | of the
theoretical framework developed in Chapter 3, collecting responses from the sample
population on two main user perspectives: The user evaluation of the research model TTF
and their perception of the ‘net-benefit’ outcomes as well as general information about user
demographic characteristics, previous Internet experience and usage behaviour.
Specifically, the questionnaire operationalisation constructs cover information on: general
user socio-demographic and Internet usage characteristics (namely, demographics, prior-
experience, use purposes, access location, adoption behaviour) and other specific
information regards the investigation of user perspectives on factors affecting eService
adoption, the research model’s TTF and net-benefit in relation to user tasks of managing
their utilities services online.

Given that the target population of this research is all utility services users in Riyadh with
an Internet connection, the questionnaire was designed to investigate the main variables
that form the user intention to use the technology innovation when conducting transactions
of utility management online. In this regards, previous research in the literature review
chapter was the main source for selecting the variables that will be used in the theoretical
framework and then in creating the relevant questions that will be included in the final
questionnaire instrument. The measurements of innovation technological characteristics,

task characteristics, and user evaluation of information system net-benefit outcomes were
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used following the success of several related studies and theories in the field of information
systems (specifically, a modified model of Delone’s work (Delone, 2003)), TTF, TAM,
DOI, perceived characteristics of innovation and TPB (Taylor and Todd, 1995a).

The questionnaire item uses a unidimensional 5-point Likert scale to collect the responses
for the constructs of the research model from the participants. Questionnaire constructs will
be measured using multiple items that were obtained from similar item measurements in
previous studies when feasible and similar scales will be adopted as required. Items from
previous research undertaken in the field were adopted with some modification to allow
them to suit the research context. Furthermore, new items were introduced as required
because technology adoption of an integrated virtual enterprise environment in utility
management is an emerging field. However, the majority of questionnaire items were
adopted from related studies in information technology adoption and the research field of
user eService’s adoption in e-government, e-commerce, e-banking and e-shopping
literature were particular contributors. Table 4-2 presents the main measurement constructs
and item scales used in the questionnaire instrument in this research stage of the study
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Table 4-2: Operationalisation measurement constructs and item scales used in the research guestionnaire instrument (Stage Il)

Measure of technological innovation characteristics of the proposed platform

DelLone and McLean (1992)

Decomposition of technological

IS success Dimension characteristics LS i CEE B o
In the case of the availability of an integrated utilities services management
- Integrated/shared information | TINF1 resource to use as a single point of access for all your utility services, would you
environment prefer the inclusion of real-time integrated feedback on resource usage?
Technolqgmal- i Susta_unable information Are you interested in having detailed information about all your utilities
information medium TINF2 o 7 a2 P .
- . . resource usage? (i.e. a bill with detailed information about resource usage)
Characteristics - User-centric information
technology In the case of the availability of an integrated utilities services management
" - | TINF3 resource to use as a single point of access for all your utility services, would you
BE: prefer to include user-centric real-time promotion, recommendation and advice?
(%)
3 . . . . In the case of the availability of an integrated utilities services management
3 - Single window administration | tgyg; resource to use as a single point of access for all your utility services, would you
& - User profiling _ prefer to include single point management to the existing utilities subscription?
&) - Stakeholder integration and
s service exchange operability In the case of the availability of an integrated utilities services management
§> - Collaborative virtual TSYS2 resource to use as a single point of access for all your utility services, would you
S enterprise (VE) infrastructure prefer to include user profile information?
=
2 In the case of the availability of an integrated utilities services management
H resource to use as a single point of access for all your utilities services, would
s TSYS3 . . M - . .
2 . you prefer to include customized e-participation services with sustainable
= | System-technological -
S o communities?
& | Characteristics
s If integrated utilities services management is made available to you, would you
= TSYS4 - . . g .
prefer the new innovation system to be adaptive to your profile information?
If integrated utilities services management is made available to you, how likely
TSYS5 would you be to be willing to accept the mediation of a third party to provide an
interface between you and other service providers?
TSYS6 Do you think that there is a need for more investment into the dynamic

integration of all utility services to promote online benefits of use and to
encourage utility customers to use them?
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Table 4-2: Operationalisation measurement constructs and item scales used in the research questionnaire instrument (Stage II)

Measure of technological innovation characteristics of the proposed platform

DelLone and McLean (1992)

Decomposition of technological

IS success Dimension characteristics LS i CEE B o
TSYS7 Do you feel there is a lack of integration with your utility services providers?
In the case of the availability of an integrated utilities services management
TSYS8 resource to use as a single point of access for all your utility services, would you
a prefer to include online interaction with service providers?
% If integrated utilities services management is made available to you, how likely
g TSYS9 would you be to be willing to participate online with other utilities stakeholders
5 with a view to better natural resource saving?
=
2{-6 E-service’s delivery ‘ , e dell TSDY1 Are you interested in_using an integrate_d_utilities service management
L dimension - One'StOtl]O service delivery innovation for one-click admin to all utility accounts?
S approac ; — - —
o
S - User-centric services TSDY?2 Wou_ld X)ou value a personalised (user-centric) interface of online utilities
S - Integrated online services SErvices:
g portfolio In the case of the availability of an integrated utilities services management
g - Personalisation and TSDY3 resource to use as a single point of access to all your utility services, would you
E customisation prefer to include integrated e-services provision?
g ) ?just_amablllty—centnc Services TSDY4 Are you interested in having a personalised service provided within an
= esign . integrated utilities service management innovation?
- Access channel medium
In the case of grouping (real-time) online utilities services in one place, does
TSDY5 L . X
that make you inclined to increase use and adopt these services?
In the case of the availability of an integrated utilities services management
TSDY6 resource to use as a single point of access to all your utility services, would you
prefer to include visual monitoring of consumption?
TSDY7 What channels did you prefer, that you find convenient?
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Table 4-2: Operationalisation measurement constructs and item scales used in the research questionnaire instrument (Stage 1)

Measure of technological innovation characteristics of the proposed platform

DelLone and McLean (1992)

Decomposition of technological

IS success Dimension characteristics LS e oo
Informational-tasks - General utility service From my point view, adding a tasks that provide a general information about
information TSNF1 utility services within the technology platform will positively effects my
- Utility services news and perception of technology fit?
status alerts o - - .
o From my point view, adding a tasks that provide a news and service status alert
- Subscription status T - L ; o
information TSNF2 about uyllty services W|th|_n the technology platform will positively effects my
. . ?
- Service regulations updates perception of technology fit?
Information From my point view, adding a tasks that provide subscription status information
9 - Consumption status TSNF3 about utility services within the technology platform will positively effects my
B information _ perception of technology fit?
S - Avatar informational advice — - —— - -
] From my point view, adding a tasks that provide information about services
% TSNF4 regulation updates within the technology platform will positively effects my
5 perception of technology fit?
§ I am interested to have a tool providing consumption status information, and,
Uf TSNF5 the availability of such services will increase my perception of technology fit
X with my needs?
©
= If integrated utilities services management is made available to you, adding
% TSNF6 recommendation and advice services will make the technology better match

with my tasks needs?

Administrative-tasks

- Account information access

- Utility subscription/account
management

- Consumption Real-time
monitoring, control and
analysis

- Financial and cost
management services

Adding a tool for Administrative tasks within the integrated utilities services management
platform will positively affect my technology match perspective? That services includes:

TADM1 Accessing utility accounts information?

TADM?2 Utility subscription and account management?

TADM3 Real-time consumption monitoring, control and analysis?
TADM4 Financial and cost management services
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Table 4-2: Operationalisation measurement constructs and item scales used in the research questionnaire instrument (Stage I1)

Measure of technological innovation characteristics of the proposed platform

DelLone and McLean (1992)
IS success Dimension

Decomposition of technological
characteristics

Items Item description

Transactional tasks

- Set-up account

- Transfer account capabilities

- Change tariff scheme of the
services

- Bill-payment services

- Status management of utility
service

Adding a tool for transactional tasks within the integrated utilities services management
platform will positively affect my technology match perspective? That tasks includes:

TRNS1 Ability to set-up new account

TRNS2 Transfer account capability

TRNS3 Change tariff scheme of the services

TRNS4 Online bill-payment services

TRNS5 Status management of utility services

Sustainability related
functionality

User-Tasks-need-Characteristics

- Sustainability knowledge and
awareness functions

- Setup resource usage goal
setting

- Consumption feedback and
usage demonstration

- Control and monitoring
function

- Consumption efficiency
analytical functions

- Regional/neighbour
comparative feedback

- Pro-environmental user-specific
recommendation function

- Engagement in sustainability
campaigns

- Link with sustainable parties
(sustainable communities,
policy makers, sustainable
solution industries etc(.

Sustainable lifestyle performance
labelling and rewards
functions

Adding a functions within the integrated utilities services management platform that provide a

services for help in saving resources, consumption feedback and promote sustainability will

positively affect my perception of technology match perspective? That functionality includes:

SUST1 Information about the sustainable use of resources

SUST2 Consumption usage feedback

SUST3 Function of setting of resource usage limit

SUST4 Consumption monitoring and control

SUST5 Consumption analytical functions

SUST6 Usage comparative feedback (regional /neighbour)

SUST7 Active advices and recommendations about sustainable choices
SUST8 Involvement and participation with Sustainability stakeholders
SUST9 Function of linking me with sustainability parties

SUST10 Information about my sustainability performance
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Table 4-2: Operationalisation measurement constructs and item scales used in the research questionnaire instrument (Stage 1)

Measure of technological innovation characteristics of the proposed platform

DelLone and McLean (1992)

Decomposition of technological

IS success Dimension characteristics L LGSR
User perceptions ) NBNE1 If integrated utilities services management is made available to you, how likely
(value/net-benefit) - Convenience would you be convenience and willing to try using it?
- Cost saving, time and effort
- Avoidance of personal For me, using the innovation of integrated utilities service management for one-
interaction NBNF2 stop service and resource management of my utilities portfolio will help me in
- Communication saving my time, cost and effort
: Iggrr;tc:r?zlﬂlisation For me, qsing the innovation of integrateq utilities se_rvice m_anagemenfc for one-
- Ease of information retrieval NBNF2 st_op service and resource management will ease my interaction by avoid branch
X visit to have a services in person.
- Well-informedness
- Trust The innovation of integrating all utilities services in a one-stop service
- Participation in decision NBNF4 management platform will benefit me as regards to the facilitation of ease of
making interaction with all service providers
The innovation of integrating all utilities services in a one-stop service
NBNF5 management platform will give me control to meet targets that address resource
usage depletion
The innovation of integrating all utilities services in a one-stop service
NBNF6 management platform will benefit me to have a customized and personalised
services
The innovation of integrating all utilities services in a one-stop service
NBNF7 management platform will benefit me by making my task of retrieving a utility
related information an easy tasks
The innovation of integrating all utilities services in a one-stop service
NBNF8 management platform will benefit me by increasing my awareness of resource
and energy use
For me, using the innovation of integrated utilities service management for one-
NBNF9 stop service and resource management of my utilities portfolio will present a
significant risk
For me, using the innovation of integrated utilities service management for one-
NBNFE10 stop service and resource management of my utilities portfolio will present a

new benefit participation channel to interact with decision maker in related to
utility services
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4.9.2.2 Pre-test and pilot test

As a part of effective questionnaire design it is necessary to conduct a pre-test and pilot test
of the questionnaire instrument before data collection takes place in order to ensure the
instrument’s validity and that it is error free (Compeau, 1995, Crouch, 2003, Blair, 2014).
According to Baines and Chansarkar (2002), the pre-test is essential for completion prior
to data collection because the pre-test can have an impact on different elements of the
questionnaire design process.

In this research two essential tests were employed to improve the content validity of the
questionnaire. Firstly, a pre-test was held by collecting data obtained from the feedback of
a random selection of current utilities customers. Respondents were requested to provide a
review in terms of the completeness of the questionnaire items in investigating their
perspectives with relation to the model’s technology-fit and to the adoption of electronic
services in a utility management context. Any other factors not in the original questionnaire
and considered important from the user point view will be specified and evaluated before
including them in the instrument. In this test, the respondents were requested to complete
their answers to the items as a means to examining the content validity and clarity of the
questionnaire. As a result, the questionnaire’s wording was adjusted as required and unclear
questions were rephrased accordingly. The length of time to complete the answers of the
questionnaire items was calculated during the pre-test, and an average of 7 minutes for the

respondent to answer all questionnaire items was estimated.

Secondly, a pilot-test of the questionnaire was conducted by collecting data from 23 random
respondents from the target sample population of this research. The statistical analysis
package software SPSS ver. 20 was used to analyse the data and perform the pilot-test of
the questionnaire. Different issues were inspected for example: response completeness,
scale reliability and measurement construct validity. As a result, relevant modifications

were made to the final instrument as required.

4.9.2.3 Survey target population

As the main objective of this research is to investigate the appropriateness of the research
model in contributing to user technology adoption and the promotion of individual
sustainable behaviour, this research tries to understand certain user requirements in order

to improve user technology adoption and e-utility services and to provide a framework for
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technology innovation that can enable users to achieve their task requirements of managing
their utilities services online. In this regards, since there were different technological
aspects involved in this context, it is expected that both existing and potential technology
users are already familiar with the Internet before they become involved in the research of
investigating users’ intentions towards using technology services for the purpose of online
utility services management. Therefore, the best target sample population for this research
is Internet-users. According to Andersson and Gronlund (2003), Internet users are ordinary
users who use the Internet for different purposes such as informational, business, social or

other services.

The significant underlying reason for selecting Internet-users as a target sample population
of this research is that a user who is not familiar with internet services will not be able to
evaluate the internet e-technology services (Welch et al., 2005). Also, when the aim is to
motivate new users to use the internet technology services, the most effective means of
enhancing adoption will be achieved when the focus is directed towards understanding the
Internet-users’ requirements (Reddick, 2005). Based on the nature of the technology
framework of an integrated virtual enterprise environment of utilities management, which
is considered a new emerging technology innovation to be developed, the most suitable
target sample population to be investigated is the potential user (and not the users) of the
research model by means of surveying their perception of the framework TTF and their
expectation of the net-benefit outcomes. The emphasis is on examining the user’s future
intentions to use the technology framework, rather than measuring their actual use of such
technology services. This approach has been endorsed by different related research studies
conducted by Carter, Belanger and Schaupp (Carter and Belanger, 2004b, Carter and
Bélanger, 2005, Schaupp and Carter, 2005) in which they measure user intentions to use e-
technology services by examining the future intentions of internet-users exclusively (to the
exclusion of non-Internet users) in their research sample populations. It was rationally
observed that internet and technology familiar users will be more able and skilled to judge
the users acceptance of new emerging technologies and to predict their future behaviour
regards technology adoption. Furthermore, it was widely recognised that there is a greater
diffusion of technology innovation achieved among users that are familiar with the Internet

and those open to new technologies (Quirchmayr and Slay, 2001).

The sample population in this research are Internet familiar users, regardless of whether

they are a user’s or non-users of electronic services. Furthermore, it is not required that
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sample candidates are already a user of any specific service over the Internet. The sample
will include users who have the ability to use the new technology innovation by themselves.
Users without Internet access and not familiar with using Internet services in most situations
will have a lack of the necessary skills and information to access the Internet and a
disadvantage in using the electronic services provided by organisations. Therefore, Internet
users will be considered the most representative sample population of this research. The
rational choice of selecting this sample type of users in the context of this research relies on
the underlying facts that: i) Saudi users are able to have easy access to Internet services
using a fast and more reliable connection than before, which makes them an appropriate
target sample of potential users, that are most likely to use the technology innovation model,
and, ii) the high Internet penetration rate among Riyadh’s population which is 137%, where
internet users represent 48% of the Riyadh census. This implies that by approaching internet
users in Riyadh city, this research will be addressing at least 48% of the Riyadh population
capable of being potential users of the research technology innovation framework (or the

one-stop’ model) in the future.

In summary, by considering these reasons, the chosen target sample population of this
research is identified as the ordinary adult with prior experience of using Internet services
who lives in the city of Riyadh. The selection of Riyadh city from which to draw a sample
population for this research is due to the fact that it is the capital city of Saudi Arabia with
a large population compared to other Saudi cities and it can represent Internet users from
all over Saudi Arabia. A higher percentage of Internet users is found in Riyadh city than
any other city in the country. It was also found that it is more attainable to target a
population where the researcher has the best means of organisational and social connections

to support access to the sample population.

4.9.2.4 The research sample design and data collection method

Since it was decided that the research target population and the questionnaire survey
strategy were the most appropriate to be employed in this study, the following step is to
design the sampling approach that will be used as a framework for collecting required
research data from the target population. According to Churchill and lacobucci (2009), the
sample design includes specifying the sampling frame, sampling method and sample size.
All of these sampling design elements will be identified in accordance with the current

research stage and nature of the research problem. This will be followed by an identification
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of the data collection approach that will enable the assembly of research data in order to
achieve the study’s objectives. The following sub-sections will present a description of
these two aspects in detail.

4.9.2.5 Sampling frame and sample size

After identifying the target sample population of this research, the next step is to define the
sample frame and size, according to which a random sampling will be conducted.
According to Saunders et al. (2008), the sample frame is a list of all items in the research
target population that a researcher will use to define their sample (Saunders et al., 2008).
Finding a sample frame that represents the target population is considered a basic and
essential step in establishing any type of research. Defining an effective sample frame to be
applied to the research study is the primary indicator of the reliability of the findings to be
obtained from examining the research hypotheses as well as the subsequent results of the
statistical analysis. Thus, it was advised that particular consideration be given to the step of
determining the sample frame and size, which mainly depends on the nature of the research

problem under study.

Sample size is another important element in the consideration of effective research design.
According to Tuckman and Harper (2012), the sample size has to be sufficient and large
enough to be certain that it is a representative sample population and to avoid the effects
of sampling errors. It is also necessary to define the proper sample size in order to fulfil
requirements of the statistical method that will be used in the data analysis phase of the

research.

To achieve the objectives of the research, sample frame was identified using the Riyadh
national utility database that contains utility customers’ records. A sample frame 0f 331,012
customer’s information was chosen in an attempt to achieve a target sample size of 1,500
respondents. The availability of such a frame for this sample population confirmed the
applicability of applying random sampling in this research. In order to examine the new
technology innovation model, the sample of candidates chosen to respond to the
questionnaire was selected randomly from ordinary adult people who are living in Riyadh
city and who are familiar with Internet services. The sample frame was identified
containing a detailed record of utility customer information, such as, customer contact
numbers, location and other information that was partially available, such as their mail and

email addresses. It is expected that the target sample population have prior general
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experience in using the Internet and that it includes both users and non-users of online

technology services provided by any organisations.

4.9.2.6 Questionnaire administration and distribution technique

In this study, the self-administered web guestionnaire was used (see Appendix C), based
on the underlying features of such a technique compared to other survey methods. These
include: i) its ability to obtain a greater number of respondents from a large sample
population, ii) ease of implementation, iii) lower interview bias, iv) a real-time input data
validation, and vi) a lower cost compared to other methods. The questionnaire website was
typically developed to provide a survey instrument that is easy to access and which was
equipped with the ability to provide complete responses, real-time data validation, and a
fast response rate. The data collection in this type of questionnaire is system administered,
where the web questionnaire remains unsupervised during the survey data collection
process (Fink et al., 2003). To achieve a higher response rate from the respondents,
Kaplowitz et al. (2004) suggest that a web questionnaire is the most appropriate survey
method as long as the respondents are familiar and feel comfort with using the Internet. In
line with this stipulation, it is apparent from a previous national survey conducted by the
Saudi National Statistical Office in 2006, that Internet penetration rates in Saudi Arabia (In
particular, in Riyadh city), which is estimated to be 26.2 percent of the Saudi Arabia census
(The National Statistical Office, 2007), are high, makes the feasibility selecting the web

guestionnaire more apparent for use in this study.

Having described the survey type and administrative approach, questionnaire distribution
technique is another essential element of survey strategy that requires an effective decision
in terms of selecting the most appropriate distribution method. According to Paviou (2003),
the distribution technique is a method of contacting a sample population to request the
participants response to the survey when the web questionnaire is the only a method for

data collection.

Using this approach, there are many distribution techniques that can be applied to promote
completion of the survey questionnaire. These include contacting the participants by mail,
drop-off pick-up, drop-off mail-back, telephone calls, e-mail or other internet

communication means.
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Using mail as a distribution method was not feasible for application in this research based
on national statistics on mail services. The existence of a limited number of active mail-
boxes, estimated at 61,000 in Riyadh city, shows that only 15% of households have a valid
mail address. Thus, it is observable that most people in Riyadh do not have personal mail
boxes and the services are not used widely as means of communication as is the case in
developed countries. In this study, mail questionnaires would be time/resource consuming
distribution techniques and most likely would result in a long turnaround time with a low
response rate. Furthermore, it would be more effort consuming than e-mail, telephone calls
and online distribution methods; therefore, it was decided that a postal questionnaire was

not feasible to be employed in this study as a distribution method.

Drop-off mail-back or drop-off pick-up distribution methods have been used as an
alternative to distributing self-administered questionnaires by mail. In this distribution
method, a researcher visits the household at home to deliver the questionnaire to the
respondent and collect if after completion personally. Drop-off mail-back or drop-off pick-
up questionnaires are difficult for deployment in this study because it is considered more
time-consuming, costly in terms of administration (Hair et al., 2003), expensive and
requires human resources. Furthermore, visits to respondent's residential premises to
deliver the questionnaire or to meet them face-to-face to gather information are not
welcomed in the context of the Riyadh population for reasons of privacy, norms of cultural
practice and social considerations.

Telephone contact with participants requesting that they answer the web questionnaire
could be considered the typical distribution technique used in this study as the target sample
population was selected to be familiar with the web and Internet services. The customer
data that includes their contact information will be used to contact random participants to
request completion of the web questionnaire (using telephone calls and shot-messaging
systems (SMS)). This method was assumed to be the most appropriate, economic and less
resource and time consuming. E-mail will be used as an additional distribution method (as
long as the addresses are available in the customer records) to invite the participants to
complete the web questionnaire by sending the web-link to their registered e-mail address.

In fact, using this approach would provide better results in terms of a response rate, as it is
easier for respondents to complete a questionnaire over the web. It also harbours several

advantages for both researcher and respondents because completing the questionnaire
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online saves both resources and time. Moreover, it is most economical and applicable
method to be applied in this study compared to other distribution techniques (Bourque,
2003, Baines and Chansarkar, 2002).

In summary, considering the situation of this study, it was specified that the most
appropriate survey instrument is the web self-administered questionnaire that will be
distributed to the respondents using available contact information by telephone and SMS
messages. The e-mail address was used as an additional distribution method when
applicable. As a result, 1193 returned completed questionnaires online submitting them to

the website database. The response rate was 81%.
4.9.3. Stage three: The prototype development methodology

The third design stage of the research methodology is concerned with the development of
the methodological approach that will be used to develop the prototype mock-up system
that will demonstrate the dimensions of the research model components (see Appendix B).
It is considered as a step further in the process of validating the research model and
investigating the user perspectives towards the validity of the new technology innovation
model as an emerging technological framework that enables better user technology

acceptance and promotes individual sustainable behaviour.

A system development methodology is a formalised approach that includes a sequence of
tasks and activities used as a framework to implement information systems. According to
Satzinger et al. (2008, p.49), a system development methodology is defined as “guidelines
to follow for completing every activity in the systems development lifecycle, including
specific models, tools, and techniques”. An effective information system development
methodology relies upon having a well-defined plan that contains a description of organised
tasks and activities that will be followed to achieve successful system development
(Satzinger et al., 2008). In the following section, I will present the detailed alternatives of
available system development methodologies, approaches and life cycle models with a
critical evaluation of the most appropriate development methodology approach that will be
employed in this research to be followed for the development of the prototype mock-up

system to validate the research model.
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4.9.3.1 Prototype system development methodology alternatives

The success of developing the mock-up prototype system of this research is dependent on
the selection of an appropriate system development methodology approach and life cycle
model that will be used, the identification of which requires consideration of different
aspects including the nature of the research, available resources and targeted objectives that
will be achieved. Different system development methodologies have their different
approaches, characteristics, applications as well as specific system development life cycle
model (SDLC). A SDLC is the framework that specifies the way that the information
system development process will be followed in order to develop a specific information
system, which includes a sequence of tasks and activities that are organised in such a
manner so as to complete the development process and attain successful system
implementation (Pfleeger, 2001). SDLC models can be explained as guidelines that form
the system development process, phase sequence and the criteria to proceed from one phase
to another throughout the system life-time development. However, It is widely recognised
that no common system development life cycle approach is considered valid and
appropriate for all information system development and implementation (Pfleeger, 2001).
Thus, each system development life cycle approach is appropriate for specific
implementation based on the development context. Several information system
development approaches have evolved to deal with new requirements of application
development and life cycle approaches. According to Tegarden (2013), there are three
different categories of system development life cycle approaches, which are: i) structured
design, ii) rapid application development (RAD), and iii) agile development approaches.

The detailed description of these categories is summarised as follows.

e Structured Design Systems Development Methodologies

The first systems development methodologies emerged to overcome the disadvantages of
the previous system development practices, which were usually informal, unplanned and
unmanageable approaches. Structured design methodologies define an organised formal
sequence of stages that are defined in the system development life cycle model and transfer
logically from one step to another in linear fashion. Different linear sequences of steps were
used, starting from an initial stage of defining the requirements followed by system
development, implementation, operationalisation and concluding with system evaluation.
Two methodological categories follow this type of structured design approach including,

waterfall development and the parallel development model that uses linear development.
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e Rapid Application Development (RAD)

The new approaches of system development were categorised as Rapid Application
Development (RAD) methodologies. They were new methodologies that tried to overcome
the deficiencies of previous structured designs of systems development methodologies. In
these approaches, attempts concentrate on providing a system development process that
enables quick and gradual delivery of system components to the user. In RAD, the system
development life cycle SDLC is modified accordingly to enable fast system development
with more emphasis on issues related to system life cycle phases in order to deliver quick
system development and, additionally, to deal with the needs of ongoing inclusion of user
requirements and user involvement during development process. The rapid application
development methodologies are more focused on understating user requirements alongside
the system development life cycle phases and the final system components are expected to
be more in harmony with user expectations and needs. Throughout the analysis phase of
RAD methodologies, specific software tools are used to gain better understanding of user
needs and to help shorten the time needed for system analysis, design and implementation.
Using such techniques makes the RAD-based methodologies able to deliver quicker system

development with better quality.

According to Tegarden (2013), there are three methodologies that follow the basic structure
of the RAD approach. These include phased-based, prototyping-based and the throwaway-
prototyping system development methodology. These models can be described as follows:
1- A phase-based development: In this type of methodological approach, the system
development process is carried out throughout by dividing the whole software system
into different system components, which will be developed sequentially into different
system development phases. System requirements and development phases are
classified and prioritised according to their level of importance. Afterwards, the
development will be conducted integrating the most fundamental of the system
components delivering the first version of the system development. This is followed
by the development of the next system components sequentially to gradually deliver

a sequence of system versions and then the overall system development.
2- Prototype-based system development methodologies are generally used after an initial
identification of fundamental system requirements. In this stage of the methodology,

the team has a preliminary understanding of the system and user requirements with a

130



Chapter 4

need for additional clarification or modification of those requirements that is typically
obtained from the users. Subsequently, the prototype system is developed and the
end-users are given a chance to explore, use and evaluate the prototype system. The
system development team use user feedback to then modify the prototype system.
Afterwards, the next created version of the prototype system, which includes new
requirements are available to the end-user to provide their further requirements,
expectations and feedback once again. These steps of prototype system development
are a continuous process that occurs repeatedly until the feasibility of obtaining new
requirement feedback and modifying the system is rationally worthless with regards
to an evaluation of cost and time needed. Eventually, the final requirements are
attained and the overall system development is achieved with better quality and
understanding of user needs.

Throw-away Prototyping, (or mock-up) development methodology is a similar
approach of prototype system development as that described earlier, except that the
development of the prototypes is a dummy and tools are non-functional, in such a
way that it is used for presentational purposes only. It serves the goal of
demonstrating the system development and enables the user to visualise its
functionality. The next step is to create another prototype that will include the new
system requirements and user feedback. These iterative cycles are carried out
repeatedly until the development team presents a comprehensive visualisation of a
prototyped working system. In this approach, it is advisable that the development
team conducts initial system analysis to gather the fundamental system requirements
before the team develop the first mock-up prototype in order to enrich the prototype
with sufficient information about the requirement of the actual system. The superior
feature of this approach compared to other relevant prototype methodologies is its
ability to deliver a rapid and complete system rather than a partially developed system
as in other prototype approaches. It is recognised as an effective methodology,
providing development teams the advantage of less development complexity and

quicker system development compared to other methodological approaches.

e Agile System Development Methodology
The Agile system development methodology is considered a newly emerging approach that
was introduced in 2001. Agile development is a collection of iterative and incremental

system development methods in which the system development solution is gradually
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improved through a series of collaborative teamwork efforts between different project team

members. It is more flexible in terms of adaption and implementing changes during the

development phases to support the rapid and complete system delivery. Compared to other

system development methodologies, agile development is mainly introduced for complex

system projects within a group of system development teams working in dynamic and

frequently changing environments. One dominant example of agile development

methodologies is the extreme programming methodology (XP), which is commonly used

alongside an object-oriented software engineering approach.

Table 4-3 presents detailed information about different categories of system development

methodologies with description highlighting the system life cycle models and a conclusion

of the main advantages and disadvantages as concluded from the literature review.

Table 4-3: Summary of different system development methodologies from the literature (Source:

Author)

Development
methodology
categories
(Tegarden, 2013)

Model name/type

Phase of life cycle
model

Advantages and disadvantages

Structured Design
methodology

Waterfall Model
(Linear)

Requirement
Definition->Develop
ment and
implementation >
operation

Parallel development
model (Linear)

Parallel Requirement
definition>parallel
development and
implementation >
operation

Advantages:

- Strictly complete each stage
before going to the next stage

- System specification is fixed at
an early stage

- Easy to manage the schedule

- High reliability

- Suitable for large-scale systems
that require high reliability

Disadvantages

- Difficult to respond to change
in user requirement

- Users cannot examine the
system until the operational
test

- Long development period

Rapid Application
Development
(RAD)
methodology

Phased development
model (Combination
linear and Iterative)

Phase-based
Requirement
definition>
Incremental
development and
implementation >
operation

Prototyping (lterative)

Throwaway
prototyping model
(Iterative)

Requirement
Definition
(Reduced)—>Quick
development and
implementation >
operation

Advantages:

- Suitable for a small scale
system

- Rapid development with
shorter development time and
high quality

- Make prototype in early stage

- Good communication with
users

Disadvantages:

- Need highly skilled system
engineers

- Difficult to manage the
schedule
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Development
methodology
categories
(Tegarden, 2013)

Model name/type

Phase of life cycle
model

Advantages and disadvantages

Agile
Development
methodology

Extreme programming
(XP) (Iterative and
incremental
development)

Dynamic systems
development method
(DSDM)

Concept definition
—>Inception (warm-
up) ->Construction
-> transaction—->
production—>
retirement

Advantages

- Adaptive to respond to the
changing requirements.

- Face to face communication
methodology with continuous
input from users

- The end result is the highest
quality in the least possible
time with customer
satisfaction.

Disadvantages

- Difficult to assess the efforts
required at the beginning of the

development life cycle.

- Lack of emphasis on the
necessary design and
documentation.

- Agile requires more re-work
because of the lack of long-
term planning

- Lacks attention to outside
integration.

Scrum Model

4.9.3.2 Selecting the appropriate development methodology of the study

Since there are many system development methodologies in the relevant literature that
would be appropriate for different system development situations, the first challenge facing
system developers is to decide which methodology will be most appropriate for adoption
in their particular development of the system. Selecting a proper methodology for system
development is not a straight-forward or simple task given that no common system
development methodology is always applicable for all situations. Furthermore, the choice
of an appropriate lifecycle paradigm is another important contributing factor to be
considered in successful system development. Using a methodology as the foundation for
guiding the system development process will lead to better organisation of the actual
process of project development that will hopefully lead to optimal system implementation.
According to Tegarden (2013), the selection of an appropriate system development
methodology is affected by an ambiguity of user requirements, including: level of system
complexity, prior-experience with the underlying technology, time frame, criticality of
system reliability and a need to see progress alongside system development phases.
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This research aims to develop a rapid prototype (mock-up) system that enables users to
visualise the real workings of an integrated virtual enterprise utility management system
(or ‘one-stop’ system) to obtain more understanding into the user evaluation of the new
technology innovation framework and validate the research model. As concluded from the
system development methodologies comparison with regards to their advantages and
disadvantages shown in Table 5-3, the rapid-throwaway prototyping system development
methodology was deemed to be the most appropriate approach to be used at this stage in
accordance with the scope of the research. This methodology demonstrates various superior
design advantages and meets with the requirement of rapid development of the intended
prototype mock-up system that will be developed in this study. It was determined that it
displays several characteristics that fulfil the requirements of the research system
development needs, including: 1) good communication with users enabling a better
understanding of system requirements from user perspectives; 2) support of detailed
analysis and design as well as suitability for small scale system development; 3) delivery
of a prototype (mock-up) system at an early stage; and, 4) rapid development within a
shorter time frame and high quality, which can enable the researcher to achieve a prototype
mock-up system in a quick period of time in order to validate the research model within the
specified time schedule. Furthermore, the selection of this methodology is also supported
by previous research, which reported that the development of semantic models and the
associated conceptual framework is predominantly accompanied by the adoption of a
prototyping system development methodology (Pinto and Martins, 2004). It was
acknowledged as being the most flexible approach in terms of its capacity to enable
development teams to return to previous stages of system development life cycles, in
contrast with structured design system development methodologies (Pinto and Martins,
2004). However, the prototype (mock-up) system development approach and RAD-based
methodologies typically involve the employment of new software tools and techniques that
require sufficient time for developers to learn and practice, which increase the complexity
of the system development tasks and require additional time for learning. Such challenges
were overcome during the development of the prototype (mock-up) system of this research,
where the researcher has prior experience in the technology development field and enough
background in ICT development. This experience had a significant effect on increasing the

speed of developing the new prototype (mock-up) tools.
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4.9.3.3 Prototype system analysis and design approach

The identification of the prototype system requirements analysis and design approach is
critical in mock-up system development. Furthermore, the success of the domain analysis
and design of prototype system largely depend on the system modelling approach that is
used. According to Satzinger et al. (2008), there are two paradigms for system analysis and
design, which are classified as structured and object-oriented approaches. The object-
oriented approach views the analysis and design of the information system as a group of
objects, relationships, and behaviours that are defined to represent a real world situation.
This is in contrast to a structural approach, where analysis and design are dependent on
defining both the process and data as separate entities. The object-oriented approach is able
to conceptualise the real world problem by incorporating objects, relationships, and
behaviours in order to build a comprehensive view of the research problem. In this research,
for the analysis and design of the prototype (mock-up) system, a ‘use case driven object-
oriented’ approach was identified as the most appropriate to be employed to conceptualise
the real world problem of interest to the context of this research. It was adopted to facilitate
the requirement of the engineering process to analyse and design the prototype (mock-up)
system. However, in the context of use-case driven and object-oriented design activities,
this research analyses and designs the prototype (mock-up) system by using the structural
and behavioural views of the Unified Modelling Language (UML). This is a well-
recognised modelling approach (Burton-Jones and Meso, 2002), that is widely accepted to
be the most important methodology for the analysis and design of systems development
(Fowler, 2012). Furthermore, there is considerable interest in using UML modelling for
domain conceptual representation (Cranefield and Purvis, 1999, Guizzardi et al., 2004)
because UML is considered as a standardised and well-defined methodology (Kogut et al.,
2002). In this research, UML diagrams (i.e. use case, class diagram, and package diagram)
were employed to improve the understanding of the problem domain and show the
relationship between the different concepts. Each diagram’s view can demonstrate a
different structural and behavioural perspective of the system components. The most
powerful feature of UML is its capability to comprehensively present an integrated view of
different system functional views (or different types of stakeholders’ perspectives). UML
modelling, with its unique and comprehensive viewpoint, is essential to research when the
focus is on the development of a conceptual framework for understanding the different

perspectives of a specific problem domain. A ‘use-case driven object-oriented’ approach is
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typically conducted by completing four activities of system analysis, design, and

development (Jacobson et al., 1999, Van Lamsweerde, 2001), which include:

Activity one: Object-oriented analysis of the system using a use-case diagram:

This analysis phase is based on use-case scenarios that are typically used to enable the
analyst to meet engineering requirements and conceptualise the system. A use case driven
object-oriented analysis of the system was identified as the most appropriate approach that
provides a high quality system requirement engineering output (Jacobson and Christerson,
1995). The use-case diagram was used to represent various functional scenarios of the
prototype system of this research in order to provide increased understanding of the real
world situation and to conceptualise the obtained requirements, which are also represented
by use-case diagrams. The main prototype (mock-up) system functionality of the integrated
virtual enterprise utility management system framework (or one-stop model) was

represented by the overall use-case diagram, which is shown in Appendix A.

This demonstrates how the user will view the functionality of the prototype system. This
view is created by using a use-case diagram for each of the different concepts related to the
problem domain, which can provide a conceptual view of the prototype system
demonstrating its overall functionality. Its focus is to represent the functions that would be
performed, rather than representing how the system will accomplish these tasks. Similarly,
other sub use-case diagrams are represented diagrammatically during analysis. In addition,
a detailed conceptualisation of the requirements is presented graphically by object and
behaviour type, alongside concepts from the technical perspective for further analysis and

design.

Activity two: Object-oriented design of system underpinning concepts using a class
diagram:

The second activity in the use-case driven object-oriented approach is to design the
structural view of the system using a class diagram that describes the object and information
structures. According to Fowler (1997) there are three perspectives on the use of class
diagrams in an object-oriented design approach, these are: i) a conceptual perspective,
where the class is drawn to represent the domain concepts independent from the technical
specification and software development environment; ii) a specificational perspective,

where more focus is directed towards the design of the technical interfaces rather than their
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implementation, in which the obtained design can produce different implementation
scenarios; and lastly, iii) the most dominantly used perspective which is termed
implementational. From this perspective, the class diagrams used are of technical focus and
the resultant class diagrams are directly mapped to a technical specification of system

implementation.

The early identification of suitable perspectives on the use of these class diagrams is
deemed critical in order to achieve the intended objectives of using such diagrams and
accomplishing the desired design goal of the prototype system of the study. The perspective
that was used in this research was a conceptual perspective of using class diagrams, which
was deemed the most appropriate perspective with regards to the context of the prototype
system analysis and design approach in terms of the need for structuring the prototype
system domain. With regards building the structural view of the prototype system of an
integrated enterprise utility management platform (or ‘one-stop’ model) using the class
diagrams, the overall system structure perspective is represented by classes, objects, and
relationships, as shown in Figure 4-4. The class diagrams are used to show the system
components and the association between them. This prototype system is described by the
overall class diagram, which provides a central structural view detailing more specific
components of the system. In contrast, the other UML view (illustrating use-case diagrams),

will demonstrate the behavioural part of the system.
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Figure 4-4: Overall structural view of the integrated virtual enterprise utility management
prototype system using a UML class diagram
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Activity three: Design of prototyping system

The third activity in the use-case driven object-oriented approach is to design the prototype
system that satisfies the research objectives of system tools development. According to
(Nielsen, 2010) there are three common types of prototyping system design, which are: i)
a horizontal prototype, in which the aim is to provide a simulation of the system interface
to allow the user to feel all the features of the system with no functions implemented,; ii) a
vertical prototype, which is used to implement some modules of the system to enable the
user to try the functions with more depth, while the remaining features are horizontally
prototype to provide the full system of features; and, iii) an analysis prototype, which
provides a prototype product that conceptualises the problem domain and demonstrates the
concepts to the user as a proof of the concept. This is not used as a basis for the development
of actual system. The created prototype will be used to present the concepts to the user
rather than coding the system. Finally, a domain prototype is often used to support the
incremental development of the actual system by demonstrating the system features during
the process of delivering the ultimate system product. In accordance with the different
prototype system designing categories, the ‘analysis prototype’ design is chosen as the most
suitable to achieve the aims of this research, namely: conceptualising the problem domain
and demonstrating the concept to the user to proof the concepts of integrated virtual
enterprise utility management platform (or a ‘one-stop’ model).

Activity four: Use of component-based development (CBD)

In traditional system development approaches, a basic system engineering process is used
during analysis and design phases of the system. The focus is on the iterative development
process to acquire the system requirements and build the system, with no consideration
given to the employment of the pre-exist system components or re-using such components
to build the new system. However, the object oriented design approach provides the
framework for the component-based-development model during the system engineering
process. The main idea behind this model is to develop the prototype system from the
components that already exist by integrating or re-using them to build the component-based
system. In the context of this research, a prototype system development strategy rather than
traditional non-component based development, which is considered a time and effort

consuming approach, is chosen as the most facilitating approach for achieving the ultimate
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goal of rapid development with less time and effort. The appropriate components are
integrated or re-used in the prototype (mock-up) system when it is applicable and seems
feasible.

Following this system development strategy, the prototype system development employed
in this research is designed based on utilising relevant pre-existing components found in
different system applications (when feasible), to facilitate the development of the integrated
virtual enterprise utility management prototype system (or ‘one-stop’ prototype system).
The overall logical component-based architecture of the prototype system is shown in

Figure 4-5.

The logical architecture of an integrated virtual enterprise utility management platform

(‘One-stop’ service delivery platform)
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Figure 4-5: Overall logical component-based architecture of the prototype system

The logical system components architecture is based on the proposed research conceptual
framework for building the prototype system (mock-up development). The prototype
system developed in this stage of research design is used to validate the user acceptance of
the technology innovation model presented in this thesis and to evaluate the model’s
potential influence on their behavioural intentions towards sustainability. The results

obtained, validating the model, are presented in Chapter 7.
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4.9.4. Stage four: Methodology for validation of the proposed platform

After development of the prototype system to validate user perspectives of new technology
innovation characteristics, technology acceptance, the next step is to investigate the
potential effects of sustainability related functionality (integrated within the research
model) on individual intentions towards sustainable behaviour, as well as to investigate the
level of importance of each such sustainability related functionality (i.e. intervention
techniques) in relation to its influence on their behavioural intentions. In this research stage,
a self-administered questionnaire is used, aiming to answer the research questions and to
validate the research conceptual model, which was identified as the main method for
collecting data that will be used in the analysis phase of this research to validate different
aspects of the research model from the user perspectives. The questionnaire contributes to
the research in three ways: i) firstly, by validating the model technology innovation
characteristics and predicting the user technology acceptance and adoption of the new
technology innovation framework, including adoption of the associated utility electronic
services; 1i) secondly, by validating the model’s potential influence on individual’s
sustainable behaviour intentions; and, ii) thirdly, by specifically identifying the most critical
sustainability related function or intervention techniques that were integrated within the
research model to positively influence user behavioural intentions towards sustainability
ISSues.

The questionnaire was put into effect via a self-completion method and it was distributed
directly to the participants for them to answer in two parts. This was followed by a session
of opinion polls, which made use of a voting system in order to collect data for a third part
of the survey, assessing the research model’s potential effects on individual sustainable
behaviour and to provide increased insight into the most important sustainability related
functionalities that will be analysed before being formulated into the final revised model.
The detailed development process for each part is as follows:

In the first and second parts, the structured and self-administered questionnaires were
designed to validate the model technology innovation characteristics, predict the user
technology acceptance, and the expected influence on individual intentions towards
sustainable behaviour. In order to develop these two parts of the questionnaire, a certain
procedure regards questionnaire development was deemed important in terms of
considerations related to the nature of this research, namely: a careful review of the research

questions to be answered by the participants as a way of understanding the underlying
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objectives of each part of the questionnaire and to ensure that they were congruous with the
ultimate objectives of the research. Then, the theoretical framework used to develop the
questionnaire measurement constructs for both technology innovation characteristics, user
technology acceptance, and individual sustainable behaviour intentions were verified. This
was obtained from the relevant literature review, which was used as theoretical basis for
the validation framework that provides several dimensions to the research in terms of
investigating the subject matter. This was followed by the development of the questionnaire
items with more consideration to the theoretical validation framework, research

environment and research objectives.

During the questionnaire development process, some questions were added or modified in
accordance with the extensive literature review findings and development of the theoretical
conceptual framework. The final modified questionnaire consists of 31 items, which are
designed to collect responses using a five-point Likert scale. This aims to gather more
comprehensive responses and enable more flexibility during the data analysis phase.
Participants are able to express their opinions with regards to the items through a choice of

a particular response of, strongly agree, agree, neutral, disagree or strongly disagree.

The third part of the questionnaire that was developed aimed to identify the main
sustainability related function that would have a major influence on individual intentions to
change behaviour towards pro-environmental sustainability. An opinion-poll questionnaire,
using a voting system, was employed in this research to provide more insight into the most
influential sustainability-related function affecting individual behavioural intentions. This
type of questionnaire allows the researcher to gather further details concerning the level of
importance for the various sustainability related functions that were integrated in the
research model under study. It is preferable when conducting opinion-poll questionnaires
to give the respondents increased freedom in terms of space to express their opinion. In this
case, to provide an estimation of the importance of each sustainability-related function and

their potential to influence their future behaviour regards sustainability.

Key sustainability related functionalities that would have an influence on individual
behaviour were identified and formulated in a list of questions that will be used in an
opinion-poll questionnaire to gain more knowledge about individual evaluations of the level
of their potential influence on behavioural intentions and to validate each sustainability

function. The opinion-poll session was conducted by using a specialised voting system
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software, namely: the Powercom electronic voting system. The session started by
presenting a live and functional mocked-up prototype system and the participants had the
opportunity to try sustainability related services in order to gain a greater understanding of
the situation at hand. Then, an opinion-poll session was conducted and the data was
collected from participants for various items of the questionnaire automatically, using the

voting system software, which included 20 questionnaire items.

The survey sampling method employed in this stage of the research is a random selection
of participants. They are selected from the list of participants who mentioned in the first
survey that they were prepared to be involved in the second part of this research survey. At
this stage, a simple random selection technique was used and data was collected from
respondents. A total number of 105 respondents provided data using a validation
questionnaire that was developed in accordance with the theoretical validation framework
presented in Chapter 3. The questionnaire was originally developed in English. It was then

translated into Arabic, which is deemed the native language of the participants.

4.10. Data analysis methodology

To provide precise answers to the research questions of this study, the data analysis
methodology was identified based on the theoretical framework and research design
methodology, as described in this chapter (section 4.9) and 2 and chapter 3, respectively.
Accordingly, there are two different phases of data analysis to be carried out in order to

achieve the overall objectives of this research.

The data analysis of phase | investigates the user perceptions towards the initiation of an
integrated virtual enterprise utility management platform (including perceived TTF and
expectations of its net-benefit outcomes). Then, the data analysis of phase 1V of validating
the research model examines the potential effects on user technology acceptance and
promoting user behavioural intentions towards sustainability. The data analysis was
facilitated by SPSS software, which is the most powerful statistical software recommended
for data analysis (Field, 2010). The software was subsequently identified to be a useful tool
to be employed in all further phases of data analysis within the scope of this research.

Different data analysis processes were carried out during the research phases, and the data
collection method was in line with the quantitative approach making use of information

obtained via survey questionnaires (section 4.6 and 4.8). Typically, in quantitative data
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analysis, there are several pre-analysis steps that require fulfilment before analysing the
data in order to obtain findings in relation to the research questions, these include: data
preparation, coding, cleaning and error checking, as well as data transfer to an analytical
tool. This research follows a similar sequence of pre-analysis steps towards preparing the
collected data for the needs of the data analysis phase. Afterwards, the data obtained by all
the research survey questionnaires was tested for their reliability and validity using
appropriate statistical methods. Thereafter, a complete data analysis process was conducted
underpinned by the initial data analysis results and the data was believed to be ready for
further data analysis. It was thus, prepared, screened, corrected, and both the reliability and
validity of the questionnaire measurements were tested in their entirety. The results for each
phase of the data analysis of this research will be presented in detail in chapters 6 and 7. In
the following sub-sections, a description of the data analysis methodology employed is
presented in detail. In section 4.10.1 and 4.10.2, present detailed information that will
describe the pre-data analysis methods for testing the reliability and validity of the research
survey questionnaires and test of multicollinearity of measurement constructs. This is
followed by section 4.10.3, which provides information about the statistical methods that
had been identified as the most appropriate techniques for analysing the data during the
different stages of data analysis in this research to validate the users' technology acceptance
of the integrated virtual enterprise utility management model and to examine its potential
effects on sustainable behaviour intentions. This section also provides an explanation in
terms of the reasons justifying the selection of the specific analytical methods adopted in

each of the data analysis phases.

4.10.1 Pre-data analysis: Testing reliability and validity

The pre-data analysis phase is a preliminary data analysis process that tests the reliability,
validity and unidimensionality of all the research survey instruments that will be used in
the research. As discussed earlier in section 4.5, this research has chosen the quantitative
approach, using survey questionnaires as a data collection method. Thus, issues concerning
reliability and validity were considered at an earlier stage, as well as during the design of
the research, to ensure that these issues would be processed correctly during the data
collection and data analysis phases. Typically, the most essential part of the research data
analysis process is the assessment of the survey questionnaires measurement’s validity and
reliability. "It is generally accepted that when a concept has been operationally defined, in
that a measure of it has been proposed, the ensuring measurement device should be both
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valid and reliable™ (Bryman and Cramer, 2005, p.76). Furthermore, an additional test of
unidimensionality needs to be tested with regards to the context of this research in order to
assert that all items in the questionnaire measurement constructs have one underlying

construct.

In this research, the first step of pre-data analysis was undertaken by transferring the data
collected to SPSS (a statistical software tool) in order to analysis the research survey
questionnaires and also to test the reliability, validity and unidimensionality. Figure 4-6,
presents the hierarchy of pre-data analysis for establishing the reliability validity and
unidimensionality of survey questionnaire measurements as a basis for further data analysis
processing. During the pre-data analysis process, Cronbach’s alpha coefficient was used for
testing the reliability, while a factor analysis was used for confirming the construct validity
(convergent and discriminant) of all survey questionnaire measurement constructs. In the
subsequent sections, the research methods applied in testing the reliability, validity and

unidimensionality during the pre-data analysis process phase of this research will be

presented.
Research Themes, Concepts,
and Methodology
v ¥ v
Reliability - - . .
(Cronbach’s alpha > 0.8 Validity Uni-dimensionality
Content Validity Construct Validity
v v v
Convergent validity Discriminant validity
Via literature review, (High correlation) - Correlation < 0.85
pilot pretest At least 0.5 -AVE>05
E?ﬁ icviifffglf - Square root AVE > IC

Figure 4-6: Research method hierarchy applied during the pre-data analysis phase of this research

4.10.1.1 Reliability

Reliability analysis is important to assess the research survey questionnaire and to verify
the internal consistency of the variables (Chu and Murrmann, 2006). The purpose of
reliability analysis is to ensure that the scale used in all the questionnaires consistently

measures the questionnaire’s variables and that the items are internally consistent in the
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survey instruments. In reliability analyses, Cronbach’s alpha is the most commonly used
measurement in related research. To ensure consistency and reliability, theory-based
definitions of the integrated virtual enterprise utility management platform (or ‘one-stop’
model) and user TTF, information system benefits, user intention determinants to accept
the innovation, as well as effective means of promoting behavioural intentions towards

sustainability were defined and used for each survey question in the questionnaires.

The last questionnaire surveyed the effect of the sustainability-related functionality within
the research model on user behavioural intentions towards sustainability. The measurement
constructs were adapted from previous studies where the TPB is a widely applied
theoretical framework for explaining behaviour and behaviour change at an individual
level, as described earlier in Chapter 3. The questionnaire follows the instrumental
framework that was initiated by Ajzen (1991) in that it defines the survey measurement
constructs based on the TPB in order to explore the extent to which the sustainability related
functionality of the research model can promote individual behavioural intentions towards

sustainability.

The survey items’ internal consistency and reliability for all survey questionnaires of this
research were tested by calculating Cronbach’s alpha (Nunnally and Bernstein, 1978).
Normally, the Cronbach’s alpha coefficient value for assisting the assessment of reliability
falls in the ranges of O to 1, where values closer to 1.0 show more internal consistency than
other items on the scale. The minimum sufficient Cronbach’s alpha value is 0.6, as

suggested by Nunnally and Bernstein (1978).

Similarly, in this study, the reliability of all survey questionnaire items was verified using
Cronbach’s alpha (Cronbach and Murphy, 1970). Chapter 7 presents the detailed reliability
analysis results for the research questionnaire measurements constructs, including the
number of items analysed and alpha values obtained in the results. All of the items in the
guestionnaire were assigned to both the related theories, as measured by TTF, information
system success, expected ‘net-benefit’ outcomes, TAM, DOI, perceived innovation
characteristics and TPB constructs. All of the values obtained from the Cronbach’s alpha
analysis fell in the range of 0.803 to 0.971, demonstrating that all of the items used to
measure the different constructs are internally consistent. The reliability analysis results
show an acceptable level for all of the variables used in this study (i.e. they were above
0.80). The statistical results provide evidence to the nature that all of the variables used in

the questionnaires are significantly reliable, which supports our prior assumptions.
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4.10.1.2 Validity

Another important test during the pre-data analysis phase of the research process is to
confirm the validity of the questionnaire instrument (Hair, 2010). In general, validity
analysis aims to verify that the survey instrument accurately measures what it intends to
measure and contains no systematic or random error (Churchill and lacobucci, 2009).
Validity is considered a crucial measure of a questionnaire instrument's correctness (Litwin,
2014). 1t can show whether the questionnaire items truly measures what it is supposed to
measure in accordance with predefined objectives (Oppenheim, 2008, Baines and
Chansarkar, 2002, Parasuraman, 2007, Peterson, 2004) While also providing a valid
measurement free of systematic or random errors. Generally, the validity of a concept
asserts that it is well represented by the survey questionnaire’s measurement constructs.
The survey questionnaires for this research study were developed to address issues of
validity from an early stage of the research process. The questionnaire instrument is
conceptually based on a theoretical framework (presented in Chapter 3) that was carefully
defined in order to obtain an effective conceptual model, define the associated variables,
and develop relevant questionnaire measurement constructs at the theoretical level.
Afterwards, several different approaches were employed to evaluate validity according to
the purposes of the measurement and analytical methods that were used. In this research,
three types of validity were assessed, as shown in Figure 5-6, which are: content validity;
construct validity (discriminant and convergent); and, a test of unidimensionality. These

aspects of research validity can be presented as follows.
4.10.1.2.1 Content validity

According to Bohrnstedt (1970, p. 91), content validity is the “degree to which the score or
scale being used presents the concept about which generalisations are to be made”. It aims
to assure that the research concepts that a researcher intended to obtain are appropriately
captured by the measurements (Churchill and lacobucci, 2009, Baines and Chansarkar,
2002). Bryman and Cramer (2005) report that content validity is the minimum requirement
that a researcher should consider when testing validity. In this research, content validity
was verified using a critical evaluation of the definition of each construct included in the
survey by reviewing the theories and research findings relevant to the research framework
used in this thesis, including: previous research studying user evaluations of TTF,

information system net-benefits, user technology acceptance, perceived characteristics of
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innovation and the role of technology innovation in promoting individual behavioural
intentions towards sustainability. In the survey questionnaires, all the item contents for each
construct were adapted from existing scales in the relevant literature. The user evaluation
of TTF and technology services adoption was adopted from the similar fields of e-
government, e-commerce, and e-banking. Promoting individual sustainable behaviour is
adopted from the relevant literature on consumer behavioural change and design
interventions that promote household energy and resource consumption reduction.
Furthermore, the survey questionnaire measurement constructs and items’ content were
also tested for content validity by other PhD researchers who work in the same research
area of technology adoption and sustainable behaviour change. Therefore, the

measurements are believed to have sufficient content validity.
4.10.1.2.2 Construct validity

In general, the aim of the construct validity analysis is to verify that the survey questionnaire
instrument accurately measures what it intends to measure. It is specifically concerned with
what the instrument construct is measuring. According to Bryman and Cramer (2005), for
better construct validity the researcher is recommended to consider obtaining hypotheses
and related variables from relevant theories to the research concept. Following this
suggestion, the validity of the survey questionnaires for this research was earlier addressed
during the design of the survey instrument. Afterwards, a subsequent validity test was
carried out during the pre-data analysis phase to determine construct validity issues

(including convergent and discriminates validity tests).

The survey questionnaire’s convergent validity, the TTF, information system net-benefit,
TAM, six PCI constructs and behavioural intention towards sustainability measurements
(TPB constructs) were evaluated according to their factor loading values using SPSS. The
expected outcome of factor loading analysis is a measurement of the strength of the items’
relationship with its relevant constructs. Items with a high value of loading indicate a
significant correlation of the items with the related constructs that they were loaded with.
In this study, the factor loadings for survey questionnaire items were tested in accordance
with convergent validity. The items’ loading values obtained ranged from 0.607 to 0.908,
indicating that almost all of the items were loaded very well with their related construct,
which in turn indicates good convergent validity for all items of the questionnaire

instruments used in this research.
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Having ensured that the instruments meet the necessary level of convergent validly, the
researcher then conducts the assessment of discriminant validity of the questionnaires.
Discriminant validity is used to show that the measurement of interest is not inappropriately
related to a measurement of a completely distinct construct (Messsick, 1995). The item’s
load result should more highly correlate with other items of the same construct rather than
with other items of other constructs. Fornell et al. (1982) suggested that the squared
correlations between two different measurement constructs must be lower than the variance
shared by the measurements of a construct. By adopting this suggestion, the researcher
tested the discriminant validity of the study survey questionnaire instruments’ items and
related constructs. For all of the questionnaires, all of the shared variances between any two
constructs were smaller than the amount of variance extracted by one of the two constructs.
Therefore, the constructs of the survey instruments for this study had sufficient discriminant
validity. Consequently, it could be considered valid for further data analysis to provide
accurate answers to research questions with regards the investigation of a user evaluation
of the model’s net-benefits, TTF, intention to use the innovation and the model’s potential

effects on their behavioural intention towards sustainability.
4.10.1.3 Unidimensionality

Unidimensionality is typically tested when a survey questionnaire instrument includes
measurement items that are inverted from another relevant survey instrument, which
comprises the use of multiple items, in which each single item is measuring the same
questionnaire construct. In this situation, a unidimensional test of the measurement
constructs must be conducted (Hair et al., 2003). Unidimensionality exists when each item
is highly related with only one measurement construct (Anderson and Gerbing, 1988, Kline,
2011). It can be assessed by performing exploratory factor analysis (EFA) or confirmatory
factor analysis (CFA) (Anderson and Gerbing, 1988, Kline, 2011). This research used EFA
to test the survey questionnaire item’s unidimensionality. The statistical analysis results are

presented in chapter 7.
4.10.2 Test of multicollinearity

With regards to the selection multiple regression analysis as an appropriate statistical
analytical method for application in part of the data analysis process of this research, the
possibility of the multicollinearity problem was one of the most important issues to be

addressed. The Multicollinearity tests can be guided through statistical indicators (p-
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values). Multicollinearity exists when the overall p-value might be significant but the p-
value for each predictor might not be significant and the correlation between the
coefficients is very high (i.e. above 0.9). In this study, as shown in Chapter 7, none of the
correlation values were above 0.90. The highest squared correlation among the independent
variables was 0.19. Thus, none of the squared correlations were close enough to 0.80 to
suggest a problem with multicollinearity amongst the research variables (Hair Jr et al.,
1995).

4.10.3 The data analysis strategy and selected statistical methods

In the research design of this thesis the strategy of data analysis was conducted across
different phases based on a research methodology design that was described in the previous
section 4.9. Therefore, the data analysis strategy will be described based on these different
phases of the research process, with an emphasis on deciding an appropriate analytical
approach that suits every data analysis phase in the process and the type of data collection
methods that were used. As stated in section 4.5, this research identified a quantitative
approach as the most appropriate data collection method to collect research data from the
respondents. Thus, the research strategy for data analysis was based on the quantitative data
analysis approach, which typically starts with several pre-analysis steps that must be
accomplished in advance of analysing the data. The complete data analysis began after the
data was prepared, screened, corrected and assessed for reliability and validity. It was
assumed that conducting pre-data analysis at a preliminary stage was a crucial step in the

preparation of the data for advanced statistical analysis.

The data analysis strategy was designed based on the research theoretical framework and
research design methodology. Accordingly, there are two different phases of data analysis
to be carried out to achieve the overall objectives of this research First, the data analysis to
evaluate user perceptions of TTF/‘net benefits’ with regards to the innovative technology
approach formulated in the research model, including, the data analysis of phase I
investigating user perceptions towards the initiation of an integrated virtual enterprise utility
management model (namely, perceived TTF and their expectation of its net-benefit
outcomes). Second, the data analysis of user acceptance of the research model and their
evaluation of the potential effects on their sustainability behaviour. This stage is mainly

concerned with conducting the data analysis of phase IV in the research design to validate
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the research model and examine the potential effects on user technology acceptance in

promoting user behavioural intentions towards sustainability.

The first phase of data analysis, namely, the pre-data analysis process started with several
steps that include data preparation, coding, cleaning, error checking and data transfer to the
SPSS analytical tool._Afterwards, the reliability and validity of the research survey
questionnaire was tested using the appropriate statistical methods. This was followed by a
descriptive analysis to allow generalisations to be formed from participant’s information
regards to their demographics, familiarity with ICT and Internet services, use of
organisational e-services etc. It also includes data analysis to explore the first research
questions that are related to the users' perceptions towards the innovativeness of the
research model, concerning the TTF, net-benefit outcomes, current and desired status. This
was completed by applying different data analytical approaches, such as descriptive,
correlation and bivariate analyses. It was identified that such analytical approaches could
provide strong evidence about the users' perceptions of the innovation’s technology fit and
net-benefits of the research model as well as answering the first research question of this

research.

The second phase of data analysis was aimed towards validating the users’ perspectives of
technology acceptance, adoption of the research model and the expected influence of the
model on individual behavioural intentions towards sustainability. This was carried out
through the use of an appropriate analytical framework (as shown in Table 4-4) that
examined the user evaluation of the model’s effects on technology adoption and towards
the fulfilment of one or more sustainability features of the model on promoting individual
sustainable behavioural intentions. This was completed by conducting several steps of pre-
data analysis similar to those carried out in the first phase of data analysis described earlier
and was followed by the application of different data analysis approaches, including,
explanatory, correlation and multivariate analysis techniques (read here, multiple
regression analysis), to test the research hypotheses. It was also identified that such
analytical approaches could provide strong evidence about the users’ future acceptance of
the Integrated virtual enterprise utility management platform (or the ‘one-stop’ model), the
expected model’s influence on promoting individual sustainable behaviour as well as

answer the second and third research questions of this research.
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These two phases of data analysis involve the selection of several analytical methods to be
used in the research’s pre-data analysis process, testing of hypotheses, examination of the
relationship between model variables and validation of the overall research model. The
analytical methods including the statistical techniques employed in this research phases
were summarised and shown in Table 4-4,

Table 4-4: Summary of the data analysis statistical methods that were employed in this research
(Source: Author)

q Data Analysis | Analytical ]
Data analysis phase Type approach Analytical method
Exploratory factor analysis (Factor
L analysis, reliability analysis,
ggf;'gl,';azs Multivariate | discriminate validity, construct
Y validity and unidimensionality
User evaluation of the model’s testing)
TTF/‘net benefit’ outcomes Descriptive (frequency distribution,
. Univariate percentage mean and standard
(Data analysis of research o deviation)
phase I) Descriptive : _
/Explanatory Bivariate Correlation (Pearson correlation
data analysis coefficient and hypothesis testing)
P Multiple regression analysis
Multivariate (hypothesis testing)
The assessment of user Exploratory factor analysis (Factor
technology acceptance of the imi o analysis, reliability analysis,
research ?%lodm gnd their g;;f;lgygligs Multivariate | discriminate validity, construct
evaluation of its effects of their validity and unidimensionality
sustainability behaviour testing)
Data analvsis of research Explanatory A Multiple regression analysis
( phZ\se %) data analysis Multivariate (hypothesis testing)

As shown in the above Table 4-4, several statistical methods were used in the analysis of
the data in different phases of the research, including, Exploratory Factor Analysis (EFA),
descriptive analysis, Pearson correlation coefficient and multiple regression analysis. The
results of the data analysis that made use of these techniques will be presented in Chapter
6 and 7. The following sub-sections provide a description of the statistical methods, which
are identified to be the most appropriate techniques for analysing the collected data for each
phase of this research, with a description to the underlying reasons for selecting each

method.

- EFA
As shown in Table 4-4, the statistical method used for per-data analysis process in phase 11
and IV of the research methodology’s design, was EFA to test the survey questionnaire’s

reliability and validity. Three common types of analysis techniques are used to test
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reliability and validity, these are: EFA (Norris and Lecavalier, 2010), Confirmatory Factor
Analysis (CFA) (Kline, 2011), and Structural Equation Modelling (SEM) (Fox, 2002). The
EFA statistical technique is the most widely used in the analysis of relationships between a
large set of variables in terms of a few manageable variables. In the context of this research,
EFA was used to test the validity, reliability, and unidimensionality of the research survey
questionnaires that were used in different research process phases. The EFA was conducted
by using SPSS, Version 20 and the results obtained are illustrated in section 7.2 of chapter
7.

- Descriptive analysis

The descriptive analysis method was employed in this research in phase Il of the research
methodology design. The approach of this method is to analyse each variable independently
and on a one by one basis. According to Malhotra and Birks (2012), descriptive analysis is
most suitable for application when there is one measurement item for each variable or when
there are multiple items for each variable but they will be analysed independently. Phase 11
of this research starts with the descriptive analysis in order to build a greater understanding
of the overall user characteristics in terms of their demographics, prior-experience of
technology, Internet behavioural characteristics, perceptions towards the innovation’s TTF
and their evaluation of the ‘net-benefit’ outcomes of using the technology innovation
model. The statistics that were applied in this research are the frequencies, percentages, the

mean and standard deviation.

- Pearson correlation coefficient analysis method

The Pearson correlation coefficient analysis method is used in phase Il of the research
methodology design. This type of bivariate analysis method is concerned with examining
the relationship between two different variables. Thus, Pearson correlation coefficients
were used in this research to investigate the level of association between the innovation
characteristics proposed by this research and the user perception of TTF and ‘net-benefits’.
The large correlation coefficient implies a strong relationship between the two constructs
(Hair et al., 2006). This statistical method was also applied in previous studies related to
this research context and in particular in the TTF research area (D’ Ambra and Rice, 2001,
McCarthy, 2002a, D'Ambra and Wilson, 2004, Grossman et al., 2003).

152



Chapter 4

- Multiple linear regression analysis

In the data analysis of the research methodology phase 1V, after validating the reliability of
the survey questionnaire instrument and the relationship between the measurement
constructs, the research hypotheses were tested using a multiple linear regression statistical
method. The purpose of regression analysis is to relate a dependent variable to a set of
independent variables (Mendenhal and Sincich, 1993). Regression analysis was seen as the
most appropriate analytical technique since the goal of this study was to determine the
relationship between the user’s intentions to use the integrated virtual enterprise utility
management model (dependent variable) and the perceived characteristics of innovation
(independent variables). To examine the joint impact, a multiple regression analysis was
conducted to predict the user’s intentions with regards to perceived characteristics of the
innovation, to have more understanding into the research model’s effect on user
perspectives, and as the best statistical tool for predicting future user’s technology

acceptance.

All the assumptions of multiple linear regression analysis were considered prior to
conducting the analysis. The assumptions of multivariate normal distribution,
independence of errors and equality of variance were first tested. There were no violations
of these assumptions. Furthermore, multicollinearity was not a concern with this data set,
as confirmed earlier by the lack of evidence to suggest significant multicollinearity among

the research variables.

All of the statistical methods employed in the data analysis of this research were facilitated
through the use of SPSS software, which is widely applied as a powerful statistical tool
(Field, 2010). SPSS, Version 15 was used to analyse data from all of the survey
questionnaires used in this research, confirming that it is a useful tool of data analysis within

the different phases of this research.
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Chapter 5: Towards a ‘user-centric’ and integrated virtual enterprise

utility management platform

Introduction, The motivation for creating the platform,
Present state of eService delivery in utility management,
Proposed integrated platform, Featured Technological
Charachteristics for the proposed platform

5.1 Introduction

This thesis is concerned with the efforts needed for future paradigms in the design of utility
service management functions and the methods of online service delivery to suit all utility
stakeholders, including customers. There is a need to reorganize the online services
provision and online service delivery method by providing electronic services to benefit all
parties. In addition, a focus is required on households’ needs, instead of focusing only on
the internal needs of existing web-based fragmented online utilities services, as has been
the practice so far. This chapter start with highlighting the motivation for the creation of
collaborative virtual enterprise platform in utility management domain, followed by
addresses the transition in focus from the existing paradigm of service delivery to an
approach that targets the benefits, needs, and expectations of householders as well as those

of all other concerned parties.
5.2 The motivation for creating the platform

The increased use of Internet-based applications to deliver electronic services, especially in
the utilities sector, has had a great impact on customer satisfaction and on the efficiency of
service management. Users of electronic services have the convenience of saving effort and
time in comparing the features of services or products (Santos, 2003). The exploration of
services occurs through technical interfaces, with the absence of face-to-face interaction, in

the online environment (Fassnacht and Koese, 2006).

In the context of online utilities, many utilities agencies have worked hard to develop
electronic services and interact with their customers using their own websites. The function

of these sites is to mediate with the customers, providing places for information acquisition
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and transactions. In this traditional way, electronic service delivery is seen from the service
provider’s point of view, meaning that it is an activity undertaken by the service provider
to deliver electronic services to their customers. In this situation, the service provider takes
the initiative to make electronic services provision available online and accessible by its
customers, regardless of any differences in their preferences or demands. In the traditional
approach to online utility services, delivery strategies are designed primarily to add value
for the service providers, but not necessarily to address the benefits or demand-side of the

customers taking into account their perspectives.

Some organizations that play similar roles as online service providers have recently updated
their service delivery agendas to focus on users’ needs as a crucial success factor for service
adoption by paying considerable attention to users’ online service acceptance by meeting
their expectations. The change in service delivery approaches is essentially emerging from
the need to improve various aspects of service diffusion and user adoption. The lack of user
service acceptance and low adoption identified in previous studies (Dada, 2006, Chatfield
and Alhujran, 2009, Heeks, 2003, Irani and Love, 2013), indicate a need to include users’
demands and requirements in the process of designing and delivering services.

In the case of utility service management, stakeholders tend to expect a comprehensive
integrated services delivery approach of online integrated services that have the same
quality level of services and responsiveness that they generally experience when dealing
with these similar online service providers. This can be achieved by shifting the focus of
online service delivery in utilities towards the holistic view that can incorporate the utilities
stakeholders’ perspective to focus more on users’ needs as an essential dimension in service
acceptance, which can be expected as a result to (i) increase online service adoption and
usage, (ii) optimize user impact, and (iii) enhance user acceptance and satisfaction. This is
considered a critical step towards providing services that comply effectively with users’
demands, and building an online services infrastructure as a medium for interaction among
utilities parties, including service provider regulators, users, government agencies, and
sustainable communities. It is expected to facilitate superior goals gained from such an
environment to achieve the goals of promoting sustainability and saving the environment

by providing a means for all parties to cooperate in using utility resources efficiently.

In the present state, technology innovation is more of a demand in organizational strategy
than an option (Johnson et al., 2000, Fitzsimmons and Fitzsimmons, 2008). Every year,

new services are initiated with a degree of high failure rate for different reasons (Brown
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and Eisenhardt, 1995, Stevens and Burley, 2003). In some previous initiatives, the reasons
for failure stemmed from the differences in perception of service improvements/
innovativeness between the service provider and the customer (e.g., (Alam, 2002, Liljander
et al., 2006, Matthing et al., 2004, Zolfagharian and Paswan, 2008)).

In the context of utility services, the perceptual mismatch between the service providers
and the customer in the current conventional online service delivery approach agendas
might not fit customers’ expectations or be consistent with their needs. It might indeed
make users more indifferent to the acceptance or the convenience of electronic services
provided by utility organizations, which often results in (i) users failing to use the service,
(i) adopt the service, or (iii) be motivated to continue in using such services. At the same
time, we can miss the opportunity to provide the various utility stakeholders (citizens,
businesses, regulators, etc.) with tangible benefits that potentially arise from an increased
take-up of value-added electronic services, taking account of utility service management

issues.

The differences in perceptions stem from the dominance of the service providers’
perspective toward service innovation, which normally considers shaping their internal
processes to be provided to their customers online. From another comprehensive point of
view, the main measures of the success of online services delivery for utility management
are users’ experiences and their actual usage of these services, determined by whether they

meet their expectations and achieve satisfaction with online services.
5.3 Present state of eServices in utility management websites

In this context of online service delivery paradigm, the providers are facing challenges in
delivering acceptable, useable, and more adaptable public electronic utility services to their
customers. The current fragmentation of utility service management processes is likely to
make it more difficult for households to pursue their goals of utility management to achieve
efficient resource consumption (Chan et al., 2008), while saving energy and costs as these
processes are inconsistent and consume both time and effort. Indeed, households might not
be satisfied with the results. These are considered the major obstacles facing the functioning

of the online management of utility resources and energy / carbon reduction.

In the current situation of web-based utility services available to households, information
about their energy usage and expected changes in their resource consumption behaviour are

hidden from them. In most cases, they learn about their real consumption only from their
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bills or meter readings, having no other source of information about their current use of
resources. Furthermore, providing statistical information on resource consumption patterns
and household energy use behaviour is considered a time-consuming and difficult task to
achieve. In some cases, such information is used for the purpose of exploiting natural
resources, such as sunlight and wind, as alternative sources of energy, instead of relying

solely on the direct use of utility services’ resources.

The existing gap lies in the differences in various utility organizations’ perspective when
developing online services. In the current situation of online utilities, service provision and
energy management functions are based on different providers’ perspectives and service
delivery approaches and priorities, which in turn stem from variations in their goals and
strategies as well as their priorities as to the benefits of their service provision. Several
reasons are behind the challenges in the existing situation: (i) such challenges stem mainly
from the fragmented nature of electronic services, even within individual utility service
organizations and departments; (ii) service providers have focused mainly on shifting from
traditional means of service delivery to interacting with their customers electronically via
the internet. In most cases, this transformation was achieved by shaping their internal
processes to electronic means of providing their services, taking a supply-side approach on
their main service delivery strategies. In the current situation, for example, the user is often
required to deal with multiple utility service providers via different electronic service
sources, accessing each service on a different website and by different service presentations,

procedures, and methods of accessibility and authentications (Figure 5-1).
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In such interactions, users are required to deal with distributed sources of information
provision and systems to carry out utility service management functions; for example, to
perform the task of controlling their property’s usage of utility services, they are required
to interact with different Internet-based sources of information and, in some cases, use other
system interfaces to gather information on the state of the entire property, such as
environmental conditions data from real-time monitoring devices (sensors) located on their
property. This situation highlights the need for integrated information sources from
different systems to be available to users in a comprehensive way. Currently, electronic
service delivery provides users with a limited ability to control or gain access to their
resource usage data to all utilities on their property. Other utility stakeholders or sustainable
communities also have unreliable and inefficient means of electronic infrastructure to
facilitate utility users’ engagement on sustainability aspects and urge users to efficiently
use utility-related natural resources. This situation has arisen because utility service
providers are under increasing pressure to align with business competitors by interacting
online with their customers simply and efficiently, thereby achieving their goals of saving
costs and increasing their revenues while keeping their organization in line with other

competitors.
5.4 Proposed integrated utilities management platform

The current electronic service delivery paradigm limits users from benefitting from the use
of existing online services because of the increased effort needed to carry out the utility
management tasks on their property and the inconvenience of dealing with fragmented
electronic services. The problems associated with users’ benefits and needs do not usually
apply to only a single utility authority or organization. However, the users need to be able
to interact electronically with virtual utility service management platform that support the
functions of defining user targets as well as manage utility resource use and monitor energy
consumption. They also need to have control over resource usage of utility services on their
property. To do so, in the present situation, they are required to interact with several
information sources via the Internet portals of several utility organizations, which offer
fragmented and provider-specific electronic services. In this case, if households want to
manage their consumption, they must, for example, interact with several utility
organizations to access the various online utility services of their property (Figure 5-1).
Such a situation requires different methods of accessibility to different service provider

portals to interact with the desirable online utility services provision, which are scattered
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and in some cases duplicated and usually have different authentication processes as well.

Such obstacles emerge from the absence of a single point of access to knowledge-based
information sources that would enable the user to interact with a ‘one-stop’ online utility
management platform that is, a single point of access to utility management services as a
source of eServices provision and knowledge-based information repository that can deliver
value-added services to households and all utilities stakeholders (Figure 5-2). Such a user-
centric and ‘integrated virtual enterprise utility management platform (or ‘one-stop’ service
delivery model) can be seen as a comprehensive framework for achieving all parties’ goals
of saving the environment and supporting sustainability goals related to saving energy and

natural resources.
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Figure 5-2: Future trends in electronic service delivery strategies in the utilities sector

The earlier description of the ‘one-stop’ online service delivery platform indicates its
important role in, and capability for, creating a virtual delivery environment that enables
the elimination of existing boundaries between utility stockholders, including service
providers and users, and provides favourable interaction and information sharing between
utility parties and sustainable communities, thereby providing comprehensive virtual
services that are integrated and directed to users’ needs. The emergence of a new kind of
electronic virtual environment, offering the innovation of a single point of access to
electronic service provisions and information content, can be seen as an effective bridge
over the physical and logical boundaries between the organizations themselves and the end

users. The desirable features of ‘one-stop’ integrated utility management platform can
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include real-time streaming of integrated utility service data from multiple smart controller
devices, offering the ability to analyse resource consumption and trigger the user’s
timeliness with live recommendations related to the issues of energy management, resource
consumption, and conservation based on real environmental data and future predictions in

SOme cases.

The initial roadmap for a future user-centric service delivery platform in an ‘integrated
virtual enterprise utility management environment (or ‘one-stop’ service delivery model)
should aim to overcome the challenges by: (i) factoring different points of view on issues
of utility services management and resource consumption, with consideration for the
dominant fragmented online utility service provisions; (ii) overcoming the deficiencies of
the current service delivery paradigm in providing value-added online services to all utility
stakeholders (households, utility service providers, sustainable communities, etc.); (iii)
tolerating the limited infrastructure and standardization for sharing consumption or
knowledge information in terms of the existence of administrative barriers to information
access; and (iv) dealing with the limitations emerging from the defragmented system and
operability standards. In some cases, the user is required to interact with distributed sources
of information from multiple utility authorities having different technical standards. Thus,
integration is essential for building (near) real-time information from different service

providers’ sources to provide a comprehensive feedback function.

Different components of the user-centric and integrated virtual enterprise utility
management innovation platform are essential and can depict how they interact to provide
the desired functionality required by all utility stakeholders. The platform is designed to
comply with the principles of user-value service provision. A detailed discussion of its
components and functionality is provided in the following sub-sections.

5.5 Technological dimension of the proposed model

The following section devoted to highlight the different components of technological
aspects that will inform the proposed integrated virtual enterprise utility management

platform.
5.5.1 User profiling

One of the major components of the integrated ‘one-stop’ utility management platform is
the utility user profile, which contains information essential to ‘one-Stop’ applications.

These user profiles contain personal demographic variables such as age and education,
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utility-related preferences and goals, and other descriptive information related to utility
services account information. They also cover characteristics that influence individuals’
behaviours, including social variables, previous experience, available resources, and user
lifestyle. This component is therefore expected to include users’ characteristic preferences,
prior knowledge, activities, behaviours, and utility service targets for the purpose of
improving the personalization of information content to match users’ needs. It is also
desirable to tailor the user interfaces and online service provision from different service
providers to suit users’ individual preferences. Another profiling service that might be
considered for inclusion is information related to tracking users’ behaviours, utility-related
activity patterns, and feedback on the services. Such data would provide the ability to gain
insights into the behaviour of individual users and influence them at the same time. If the
‘one-stop’ utility management platform has sufficient information about users, then they
are more likely to have the chance to accept and adopt the service. The expected functional
benefit of using this component is the continued use of online services by utility users. The
user profile contains the necessary information that can be used to personalize information
content and the online service provision of utility services. It is important to include in the
design phase of user profiling the necessary information that will be required later in the
personalization process. In the new innovation service delivery approach, both recent
design techniques of information profiling and personalization methodologies are required
to be incorporated in building a future integrated ‘one-stop’ utility management platform

that focuses on the needs of each user independently.
5.5.2 Virtual provision of integrated electronic services

From the user’s perspective (as a public online services user), there is an increased demand
to bundle the fragmented online services found in different service agencies, including other
corresponding processes, for the benefit of achieving the user’s targets for better
management of utility services and energy consumption. In this case, all services relevant
to a particular situation would need to be linked or integrated into a single service, for
example, to ensure that users could access all the utility services they need in one place,
regardless of the distribution of competences between the different service provider
organizations. This unified entry point or virtual ‘one-stop’ access represents a kind of
comprehensive service provision of all online utility services to the property. Its main goals
are to allow users to achieve their goals for monitoring and controlling their utility services

efficiently while keeping them aware of what is happening on their property with respect
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to utilities and resource consumption. This is considered a tangible benefit to the user, in
that the use of such tools can participate in supporting them to achieve their consumption
targets and improving the efficiency of their use of utility services.

5.5.3 Customization and services personalization

The personalization of services is another important aspect of a successful ‘one-stop’
platform. It is a technique for defining the way of handling the information content and
service provision to tailor a better presentation to individual needs. It is commonly used to
deliver information and online services that are most relevant to particular users and their
interests. Different tangible benefits can be observed from personalizing online information
content or services. Some benefits illustrated in the literature (Wu et al., 2003, Hinnant and
O'Looney, 2003) are related to reducing the time needed to search for information,
simplifying procedures and transactions, and delivering information appropriate to the user.

This can augment service use and increase user satisfaction.

The current traditional standard approach followed by utility service providers is to interact
with all users in the same way, presenting the same information content to all users
regardless of their needs and preferences. This approach fails to recognise that users vary
in their goals, their needs, and the ways in which they interact with information or services
(Riecken, 2000a). The principle of personalized techniques in the utilities context is
required to be more functional to facilitate the delivery of relevant online information to
interested users and to raise users’ awareness of available online public services and
processes. This personalization process can incorporate a variety of information sources
from several utility authorities in order to tailor information contents and services to a
particular household. This might include information already in the user profile or explicitly

obtained from the user for personalization functions.

In defining the personalization component, it must not be forgotten that the same
information content can be interpreted differently according to users’ characteristics.
Different interpretations of information content and service provision, in accordance with
personal preferences and factors such as age, education, and cognitive styles, will have a
major impact on perceived usability, while the personalization of information content and
services might influence the level of service adoption by users and provide platform for the

users to change their behaviour towards utility resource usage.
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5.5.4 Advice and recommendation services

One of the main components of the integrated ‘one-stop’ utility management platform is to
predict the information necessary to support users in making decisions on the efficient use
of resources provided through utility services. The present state of environmental
conditions within the property boundaries and predicted future data are considered essential
inputs to the process of utility service management in order to achieve better user control
of utility resource consumption. In some predicted situations, the user might have potential
opportunities to use alternative (e.g., natural) energy resources as another efficient method

of resource conservation.

The user will expect to have active and constant advice regarding current environmental
conditions and predicted changes, along with appropriate recommendations in order to, for
example, take advantage of weather changes to switch to natural energy sources. It is
necessary to design this feature so that it can be embedded within the proposed platform.
The design of these services should take account of integration and operability issues to
interact with diverse sources of information and prediction services normally provided by
several environmental condition advisors. It is essential to design a prediction module
within the platform to feed users with useful triggering information, to support users’ ability
to control their use of utility services, and to meet their targets of resource conservation and
energy saving.

The other main design factor in the recommender component in the integrated ‘one-stop’
utility management innovation is to provide each utility user with personalized
recommendations based on user information and resource usage preferences in their
predefined profiles. According to (Dezhi, 2003), two techniques support the personalization
of such recommendations: (i) collaborative filtering, in which information from users’
profiles (gathered directly from each user or in some cases obtained implicitly from
previous interactions and behaviours) will be matched with other service providers or
information sources with similar characteristics, and (ii) content filtering, in which the
content of existing user profiles and previous interactions and service selection will be used
to generate the recommendations.

The recommender component can be designed by blending the two techniques, rather than
by using a single filtering method. It is necessary to consider the targeted design criteria
and level of personalization required by the recommendation modules according to utility

users’ needs.
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5.5.5 Information feedback and tailored information delivery

The provision of tailored information by the personalization module will be effective in
changing households’ perceptions of online utility services and their contents. However,
the component requires deep investigation of how information can best be tailored to users’
needs. In deciding the method of tailoring information and resource usage feedback, it is
essential to consider the use of utility of users’ profile information to make appropriate
customization/presentation to each user based on his / her prior stored information or
interactions with the integrated ‘one-stop’ utility management platform. The appropriate
technique is one that targets the right information content and the provision of electronic
services to the user. In the general case, information can be tailored based on users’
preferences, behaviours, and resource consumption targets inferred from profiles, such as
by personalizing the information to recommend an action plan for controlling energy
consumption with regard to predefined targets, with more detailed visual presentation of
resource usage for multiple utility services. In this case, only the relevant information
content would be presented as required by the user during the information content-tailoring

process.
5.5.6 Collaborative and information sharing environment for all utility’s parties

The integrated ‘one-stop’ utility management innovation platform can be seen as a
knowledge-based information repository and a real-time communication channel among
utility stockholders, including customers, service providers, government, service
regulators, and environmental sustainable communities. It will include data from utility
service providers, customer characteristics, environmental conditions, predictions, and

other useful data related to utility service monitoring and resource consumption control.

As Internet-based interaction is becoming an important part of utility service management
practice, some critical design standards should be considered to permit effective knowledge
management and information sharing with other utility stakeholders. This includes the
possibility of communicating and sharing knowledge via a ‘one-stop’ communication
environment, as a virtual point or medium for exchanging information, which can
fundamentally change the ways in which different utility service parties interact. It is
essential that the design standard be adapted to the current fragmented nature of utility
online services provision and relations among the infrastructure of utility service

organizations.
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Furthermore, the shift of power to the integrated ‘one-stop’ utility management innovation
platform can contribute to creating a channel for the sharing of information between utility
service stakeholders, who are considered to be the main players in resource conservation
and environment sustainability. Other external parties with an interest in utility services can
also benefit from the information-sharing framework to access the knowledge-based
information repository, including policymakers or environmental sustainability
communities interested in saving resources. In this case, the sharing information and
communication component in the ‘one-stop’ innovation offers the ability to share real-time
data on utility service information and communicate directly and effectively with other
utility parties, as they would also have this proposed type of active communication
architecture for sharing utility-related information between all parties, including service

providers, customers, and external agencies.
5.6 Platform for promoting pro-environmental sustainability behaviour

When defining the components of the integrated ‘one-stop’ utility management platform
for the purpose of online utilities service management, it is important to consider the
perspectives of sustainable environmental communities, service regulators, and
policymakers when designing the conceptual coverage of the roadmap. Attention should be
directed towards providing tangible benefits for all utility service stakeholders, including
regulators and policymakers, without compromising the focus of the framework on
customers, who are considered major players in energy savings and efficient resource
management. This requirement emerges from the fact that user behaviour is now regarded
as essential; thus, creating technology platform for promoting pro-environmental
sustainability needs to be aligned with users’ actual technology needs and behaviours.
Given that achieving the goal of improving the efficiency of energy and resource usage are
depends on the actual behaviours of users and how they act with the technology, the
interaction with the information technology and its effects on their actual consumption is

crucial for future information system development.

Therefore, the proposed user-centric of an ‘integrated virtual enterprise utility management’
platform (or 'one stop' model) is composed of recent technological techniques and
characteristics that facilitate the creation of technology innovation that incorporating all
utility parties and is capable of providing value-added services that can pave the way in

supporting environmental sustainability. This formulation of the innovation technology
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model should benefit from the characteristics and capabilities of existing information
technology (Raven, 1996, Scott, 1998), and from previous researches findings that employs

a successful intervention techniques in promoting individual sustainability behaviour.

By reviewing, consolidating and analysing the literature available on the existing
intervention techniques to promote individual sustainability behaviour (Abrahamse et al.,
2007, McCalley and Midden, 2002, Abrahamse et al., 2005, Loock et al., 2013, Mosher
and Desrochers, 2014, Trinh and Jamieson, 2014, Katzev and Johnson, 1983, Bamberg,
2002, Lillemo, 2014, Van Dam et al., 2010, Holmes, 2007, Chen et al ,2014 ,.Schultz et al.,
2007, Staats et al., 2004, Dixon et al., 2014, Tran, 2014, Kastner and Matthies, 2014), this
study has identified a number of recommended ‘sustainability-related functionality’ (For
example, Goal-setting , Commitment , Comparative Feedback , Recommendation and
advices services etc.), that considered as featured functions that will potentially influence
the user sustainability behaviour intentions (Table 5-1). Such featured services will be
integrated in the proposed model to provide a utility users an up-to-date and efficient

solution to facilitate their pro-environmental sustainable behaviour in the future.

Table 5-1: Summary table of featured sustainability-related functions for prompting individual pro-
environmental sustainability from related literature

Dimension Previous Studies References

Abrahamse et al., 2007, McCalley and Midden, 2002, )
Goal-setting Abrahamse et al., 2005, Loock et al., 2013, Mosher and
(Desrochers, 2014, Trinh and Jamieson, 2014

Katzev and Johnson, 1983, Bamberg, 2002, Lillemo, )

Commitment (2014, Trinh and Jamieson, 2014

Van Dam et al., 2010, McCalley and Midden, 2002, )

Real-time feedback and demonstration (Holmes, 2007, Chen et al., 2014

Abrahamse et al., 2007, Schultz et al., 2007, Staats et al., )

Comparative Feedback (2004, Dixon et al., 2014, Tran, 2014

McMakin et al., 2002, Staats et al., 2004, Daamen et al., )

Information (tailoring ) (2001, Abrahamse, 2007a, Shimokawa and Tezuka, 2014

Staats et al., 2004, Abrahamse et al., 2005, Kastner and )

Recommendation and advices services (Matthies, 2014

Winett et al., 1978, Katzev and Johnson, 1984, )

Rewards and incentives (Abrahamse, 20073, Pothitou et al., 2014

Individualised social marketing, mass

media complain (Steg, 2008, Steg and Vlek, 2009)
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5.7 Summary

This chapter has discussed the motivation for the creation of collaborative virtual enterprise
platform in utility management domain, followed by addresses the transition in focus from
the existing paradigm of service delivery to an approach that targets the benefits, needs, and
expectations of householders as well as those of all other concerned parties. It also
discussed several aspects related to technology characteristic for building user-centric
platform in addition of the suggesting numerous sustainability-related functions that can
integrated within the p[proposed platform and can have impact on prompting individual
pro-environmental sustainable behaviour. The following chapter will highlight the user

perception towards the proposed platform and the associated services delivery approach.
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Chapter 6: User perception , technology-fit, and net-benefit analysis

Introduction, descriptive analysis of respondents’ sample
profile, data analysis findings investigating user perception
towards the creation of the proposed platform (includes a
both descriptive and advance analysis results) and summary
of hypothesis testing results

6.1 Introduction

As has been indicated in Chapter 1, one of the primary goals of this research is the
evaluation of user perceptions towards the creation of an ‘integrated virtual enterprise utility
management’ platform (or 'one stop' model), and the associated eService delivery approach
within the proposed model. An appropriate theoretical framework and information systems
theory was used to identify situations in which a more advanced conceptualisation of
integrated services (beyond the basic online services delivery approaches that are
commonly employed) is formulated to facilitate user technology satisfaction. The main goal
of this chapter is to evaluate user perceptions across all the core components of the
conceptual model of the ‘integrated virtual enterprise utility management’ framework from
‘technology-fit’ to the expectation of ‘net-benefits’ with a particular emphasis on the role
of TTF on user perceptions of technology innovation benefits. As discussed in Chapter 3,
a formulation of the specific theoretical framework was defined in order to investigate
users’ perception towards the creation of the proposed research technology innovation
model. It was a modified theoretical model of a TTF and ‘net-benefits’ measurements
framework, mainly derived from the literature review and to be used to test the user
perceptions, and to find an answer to the first research question of this study. The proposed
model is based on the important assumption that the user perception of both TTF and ‘net
benefits’ of an integrated virtual enterprise utility management innovation, in terms of user
task needs, will have an effect on the utility user perspectives towards the adoption of the
technological innovation. Specifically, this chapter aims to answer the first research
question (phase | of the theoretical validation framework) by testing the following

hypothesis, as formulated earlier in Chapter 3:
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Main H.a: The creation of an ‘integrated virtual enterprise utility management’ model,
reflected in a ‘one-stop* platform, will positively affect users’ engagement
with utility services, as well as their overall perception, with a focus on

‘technology-fit” and ‘net-benefits’.

As stated earlier in the methodology, as outlined in Chapter 4, to achieve the research
objectives and answer the research question, the survey was conducted and related data was
collected from 1142 people living in the capital city of Saudi Arabia (Riyadh city).
Afterwards, the survey data was statistically analysed using different statistical
techniques, ranging from simple to advanced analytical methods, to explore, summarise,
and interpret the data to understand user perceptions across all related aspects towards
the creation of the research technology innovation model and to test the pertaining
research hypotheses of phase I of this study.

In the preliminary stage of the data analysis process, a descriptive analysis method as a
prevailing statistical analysis was initially used in two parts of data analysis in this chapter.
It is used in the first stage of the data analysis to report on descriptive statistics of
respondents’ socio-demographic characteristics, their behaviour in using the Internet (prior-
experience of the Internet, frequency of internet use, access location and use purposes), and
their behaviour in relation to public eService usage (awareness, prior-experience, behaviour
and adoption). In addition, it was employed to provide a statistical comparison with the
relevant national study of internet user’s characteristics in Saudi Arabia to test the
representativeness of study data to the population. It is worth mentioning that it was found
to be essential to survey the technological and behavioural context related to the research
question and to build a profile of internet-users in a local context before investigating the

users’ perception to the creation of a research technology innovation model.

The descriptive analysis also conducted in the second part of this chapter provides a
background understanding with regards to user perceptions towards the creation of an
‘integrated virtual enterprise utility management’ framework. It is essential to provide
background with valid data to analyse and evaluate the user perception towards the research
model as well as to validate the variables that may affect their perspectives towards the
proposed technology innovation model. In this situation, sub-section 6.3.1, presents a
detailed descriptive analysis of user perceptions towards the task-technology-fit (TTF) and

perceived ‘net benefits’ of the proposed research model; whilst analysis results indicating
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the level of importance of each sustainability-related functionality from the user point view
is presented in sub-section 6.3.1.1.2. This section ends with a descriptive analysis
summarising the findings obtained from the respondents in relation to their perceptions

towards the proposed model.

Afterwards, an advanced (bivariate correlation and multiple linear regression) analysis was
conducted to investigate the user perceptions and test the research hypothesis. The data
analysis findings and test of the relationship between the research model attributes and user
perception of the innovation ‘technology-fit’ and net-benefits is discussed in detail in
section 6.3.2. The advanced statistical analyses of bivariate correlation (Pearson
correlation) and multiple regression were used to research the hypothesis and determine the
relational effects of the research technology innovation model’s dimensions on user
perceptions of TTF and ‘net benefit‘. It is an essential step in the confirmation of the overall
user perception in regards to the technology innovation features of the research framework
conceptualised in this study, based on their perception of ‘task-technology-fit’ and the

expected ‘net-benefit’ outcomes.

The final part of this chapter summarises the findings of the data analysis and hypothesis
testing results with an aim to developing a more comprehensive, user-centric, integrated
and accurate online services delivery model in a utility management context and to present
a logical framework that facilitates further development of technology innovation that will
be more user adapted.

6.2 Descriptive analysis of respondents’ sample profile

This subsection will present the detail of the descriptive analysis results of the respondent’s
sample profile of this study. It includes a description of respondents socio-demographic
characteristics compared with relevant characteristics provided by the national survey of
internet users, their internet behaviour (prior-experience of the Internet, frequency of
Internet use, access location and use purposes) and their public behaviour in relation to

eService use (awareness, prior-experience, behaviour and adoption).

6.2.1 Socio-demographic characteristics

In this section, the respondents’ sample socio-demographic characteristics profile is presented. It
includes sample gender, age, education, employment type, average monthly income and

household family composition and size. Table 6-1 summarizes these characteristics.
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Table 6-1: Respondents demographic characteristics profile campared with the national survey of
Saudi Internet users (CITC, 2010)

. Survey Data (n = 1142) National sur_vey of Saudi Internet
Demographic users (n = 2872) (CITC, 2010)
o Category
characteristics
Frequency % Category %
Male 963 84.4 Male 95.3%
Gender Female 178 156 | Female 47 %
Total 1142 100% | Total 100 %
From 16-19 Years 75 6.6 From 16-19 Years 3.7%
20-39 Years 893 78.2 20-39 Years 82.7%
Age 40-59 Years 145 12.6 40-60 Years 13.0%
60 Years or above 29 2.6 61+ Years 0.3%
Total 1142 100% | Total 100 %
Primary School 7 0.6
Intermediate school 45 3.9 Elementary to 26.3%
Secondary School 166 145 secondary '
Sub-total 218 19
Educational level Diploma/professional degree 164 144
klﬂr;:fgrgsrlz;c::gtle 67725 Sg '32 High education 73.7%
Sub-total 911 79.9
Other 13 11 Other
Total 1142 100 % 100 %
Public sector employee 389 341
Private sector employee 231 20.2
Academic/student 155 13.6
Occupational Professional 66 5.8
Self or unemployed/ retired 213 18.6
Others 88 7.7
Total 1142 100%
<SR 0-3000 86 75
SR 3001 -5000 147 129
SR 5001 - 7500 167 14.6
SR 7501 - 10000 164 144
ﬁ\égﬁgwggt)my SR 10001 - 12500 242 212 | AverageIncome | 136 K.SR
SR 12501 - 15000 206 18.0
SR + 15001 130 114
Average income (K.SR) 10.1-12.5
Total 1142 100 %
family with under 16 years 838 734
Househo_lt_j family | family with adults (age 17-50)| 1083 94.8 Average household
compositionand | family with age over 50+ 459 40.2 size 6.3 person
S Average household size 5.8 person
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As indicated in Figure 6-1 (a), analysis of the responses collected shows that the survey
sample’s gender is bias towards males at 84.4%, while only 15.6% of the respondents
were female (Figure 6-1 (a)). While these overall gender percentages almost matched the
statistics of other national study of Internet-user characteristics in Saudi Arabia (CITC,
2010), the high male response rate obtained in the survey may be explained by the fact

that utility services management tasks in Saudi context are commonly handled by males.

(a) Gender (b) Age Distribution
‘ 60 or above # 2.6%
Male | 84.4%
40-59
20-39 78.2%
Female 15.6%
16-19 6.6%
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
(c) Educational level (d) Employment

Primary School | Public sector employee 34.1%

Intermediate school Private sector.

Secondary School

Diploma/professio.

Undergraduate
Masters/Ph.D.
Other §

59.2%

Self or unemployed

Others

0% 10% 20% 30% 40% 50% 60% 0% 10% 20% 30% 40%

(e) Family Composition (f) Average monthly income

+15001
A 1
ge under 16 42.5% 12501 - 15000
{ I T T T T T T T o e B | 266%
vvvvvvv 14.8% 10001 - 12500
13 7%
Adults (16-50) 3 20.9% 7501 - 10000
B 45.5%
T 520 5001 - 7500
0%
0% 3001 - 5000
Age 50+ f§ 1.2%
= 0 - 3000
0% 10% 20% 30% 40% 50% 60% 0% 5% 10% 15% 20% 25%

Six person or more  EFive to six person & Three to four person
2 0ne to two person LINone

Figure 6-1: Distribution of respondents’ demographics characteristics (gender, age, education,
occupational, average monthly income, family composition, monthly income) based
on a sample of 1142 respondents.
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By looking at the latest national statistics about internet-users prepared by the Saudi
“Communications and Information Technology Commission” (CITC) in 2010 (CITC,
2010), it can be seen that the total number of Saudi internet-user males exceeds the
number of females in the same category (That is a 95.3% male compared to a 4.7%
female population surveyed). This is in-line with the findings of previous studies that
reveal the existence of a significant gender gap in users' attitudes towards the internet
and the use of online services, which can be attributed to several reasons according to
Colley and Maltby (2008), (Sorce et al., 2005). Females were reported as most likely to
hold negative attitudes towards using computers (Durndell and Thomson, 1997), having
higher anxiety (Todman, 2000) and less self-confidence (Mcllroy et al., 2001). However,
in accordance with the nature of this research, Joines et al. (2003) report that gender
differences were becoming less important factors in the prediction of user attitudes

towards the use of online services.

The age distribution of the respondents shown in Figure 6-1 (b) can be seen as a
reflection of the characteristics of Internet users in Saudi Arabia as reported in the
national study of the “Communications and Information Technology Commission”
(CITC) (CITC, 2010). A large percentage of the respondents (84.8%) belong to of the
16 to 39 years old category, which implies that an overwhelming percentage of the

respondents were both internet-user and younger than 40 years old.

A significant variation of percentage and characteristics among different respondents’
age groups was observed. The sample young generation group (16-19) representing 6.6%
of the sample population are mostly familiar with computers and Internet and are
expected to be skilled in using technology. The following age group of 20-39 years old
accounted for 78.2% of the sample. The data analysis shows that the majority of this age
group are educated, employed in the public or private sector and have a high rate of

Internet access.

Respondents aged between 40 and 60 years old represent 12.6% of the sample. This age
segment is considered to have a moderate level of technology usage and noticeably, an
increase in technology unawareness is observed as directly proportional to the increase
in age among this age group. However, as expected, the remaining age group (60 years

old or above) have a low percentage compared to other age groups. Only 29 responses
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to the survey were from people of age 60 or above, which accounts for 2.6 % of the

sample. This age group can be classified as less aware to new technology.

This is supported by previous research that reports that Internet and technology usage
will be low among older people (Skok and Ryder, 2004, Welch et al., 2005, Blackburn
et al., 2005). In addition, pertaining to the context of familiarity with the Internet, it is
widely recognised from the findings of previous studies, that Internet users are more
likely to be young people (MiddleEastinternetUserProfile, 2003, InternetWorldStats,
2007). In addition, the survey respondents of this study are only the Internet familiar
people from the sample population, which implies that an increased percentage of young
people in the sample might be encountered. However, it is worth mentioning here that
the age group of 16 or less was excluded from study due to considerations of the nature
of the research topic where the utility services management activities are commonly dealt

with by elder people.

The educational level of respondents was high and consistent with previous studies that
identified highly educated people to be expected to have a higher level of internet usage
than others. The results shown in Figure 6-1(c) reveal that 59.2% of respondents have a
university degree or equivalent and 6.3% have a postgraduate degree, which implies that
65.5% of respondents have at least a university education. A low percentage of 14.4%
had a professional diploma, where approximately one-fifth of the sample (18.4%) had
basic education of secondary or intermediate level. Only a very low percentage of 0.6%
had only a very basic education of primary level, while other education represented 1.1%

of the sample.

Based on the sample population of the study, the respondents of the survey were only
the people who were familiar with the internet, where they were expected to be more
educated (MiddleEastInternetUserProfile, 2003, TheWorldInternetStats, 2008). This
evidence is also supported by another study of US Internet users held by (Pewinternet,
2007), which found a link between education level and Internet users, where there is
high Internet usage among highly educated people at approximately 91% and a low
percentage (40%) of Internet usage amongst people having a low educational level. Thus,
it was widely recognised that educated people are the most motivated in terms of having

internet access and expected to have a greater capacity to use the Internet technology.

174



Chapter 6

The occupational distribution of the sample is illustrated in Table 6-1 and Figure 6-1 (d). It
shows that the largest two portions of the respondents were of the occupational groups of
public sector employee (34.1%) followed by private sector employee (20.2%). Noticeably,
professional employee had the lowest percentage among the sample survey at 5.8%. This
is also in line with the achievements of the development plan report of Saudi ministry of
economy and planning development in 2013, which shows that public sector employment
was the major occupational category, followed by private sector (MEP, 2013).

The detailed occupational distribution shows that 34.1% of sample respondents are public
sector employees, while 20.2% of respondents are private sector employees. Regardless of
the fact that the private sector is a large sector in Saudi Arabia, the employment rate is still
improving. However, it is notable that the majority of people belonging to the private sector
tend to be more skilled in using technology, have better incomes and higher internet access
rate. The survey sample also shows that 13.6% of respondents were employees in
educational fields (5.4% academic or 8.2% students). The remaining occupational
percentage of 18.6% is distributed amongst 3.9% self-employed, 6.4% with no occupation
and 8.3% retired people. Figure 6-1 (d) shows the respondents occupational distribution of

the sample survey.

The sample average family composition and size is shown in previous Table 6-1 and
figure 6-1 (e). The ' respondents family Composition in the household was mainly adults
(aged from 16 to less than 50 years old), living in the same household of a composite of
one to four people at an overall percent 66.4%, while 18.5% were households made up
of adults of five people or more. Only 5.2% of respondent results correspond to the
family composite with no adults living in the same household. A household of a family
composition with an age above 50 mainly pertains to one or two people and makes up
39% of the sample survey. Notably, a low percentage of only 1.2% of family composites
with more than two people aged above 50 years old was revealed. The highest
percentage of 59.8% from the respondent sample is amongst families without elder
members aged 50 or above. This was also compatible with the Saudi national statistical
reports which indicates that most population were young with a low percentage of older

people within the family composite (CDSI, 2013).
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The average monthly income of the respondents is shown in Figure 6-1 (f). It presents the
average monthly income of the survey sample which can be described in five different
income groups. The low monthly income group (0 < 3000 SR) of the respondents
accounted for 7.5% of the sample. In contrast, the large income group (10000+ SR)
accounted for 50.6% of the sample, which represent the largest percentage obtained among
other income groups (See Figure 6-1 (f)). However, the middle range income group (7500+
to 10000 SR) represented 14.4% of the respondents, whilst the other income group of (<
3000 to 7500 SR) was represented by 27.5% of the sample. This implies that most
respondents were from the higher income population, which is consistent with the previous
studies that reported that internet users were expected to belong to the high income group
(West, 2004a, Thomas and Streib, 2003, Edmiston, 2003, Skok and Ryder, 2004, Jaeger
and Thompson, 2005, Blackburn et al., 2005, Reddick, 2005).

6.2.2 Demographic sample profile compared with national statistic

The previous section provided detail on the survey sample demographic profile, which
included the respondents’ gender, age, education level, occupation and average monthly
income. As in the last column of Table 6-1, the survey data was also compared with the
national study statistical findings of Saudi Internet-users demographic characteristics to
ascertain the representativeness of the study sample’s population with internet-users

characteristics at a national level.

As described in the previous section 6.2.1, the sample demographic profile shows that an
average of respondents were males, young and well-educated, public sector employees with
a monthly income in the range of 10,000-12,500 SR. The majority of respondents were
males (84.4%), aged between 20 and 39 years old (78.2%), at least university education
(79.9%) and 73.7% of them were employees (public sector, private sector, academic or
professional) or student. 65% of the sample’s respondents averaged a monthly income in
the range of 10,000-12,500 SR. When comparing the demographic profile of the survey
and the national statistical information of internet user demographics (CITC, 2010), the

same trend can be observed (Figure 6-2).
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Figure 6-2: Demographic sample profile compared with the national survey of Saudi Internet-
users

The results of the demographic characteristics comparison are depicted in Figure 6-2. It

shows that the gender distribution was consistent with the national survey of Internet users,

where a high percentage of males was identified accounting for 84.4% of the sample

compared to 93.3% in the national statistics profile. It shows that the respondents

demographic profile obtained from the survey was consistent with the demographic

characteristics of the national survey of Saudi Internet users (CITC, 2010).

With regards to the age distribution of the sample, the comparison shows that the percentage
of each age group derived from the sample was consistent with the Internet-user age
characteristics of the national survey of internet users. The largest age group in the survey
sample was that of respondents aged between 20 and 39 years, which represented 78.2% of
the sample compared with 82.7% of Saudi internet-users national survey statistics. The
percentage of respondents younger than the 40-60 year age group was 12.6% compared to

13% in the national study. The lowest percentile of the study sample was attributed to the
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elder people of age 60 or more. The overall observation that the majority of the respondents’
age in survey sample and the age of those in the national survey of internet-users were under
40 of age was made. (84.8 % of the study sample, compared to 86.4 % in the national

survey).

The educational level of the respondents in the sample also closely approximated the
education characteristics found in the national survey statistics of Internet-users. (Table 6-
1 and Figure 6-2.) The highest percentage of the respondents was educated to a professional
level, held a diploma or university degree (79.9% of the current sample and 73.7% in the
national survey). This is followed by the people with basic education (primary,
intermediate, secondary school), which accounted for 20.1% of the survey sample
compared with 26.3% in the national survey statistics. In addition, the high educational
level among the Internet users is supported by the prior-research of (Karjaluoto et al., 2002)
which reports that Internet users are most likely to be educated and more skilled in using
technologies.

In summary, the comparison of the sample demographic characteristics profile with
national statistics of Internet users is also consistent with other relevant studies in the
same field of information system research. Specifically, itis evident that Internet familiar
people tend to be male, younger, more highly educated and with higher income than
those unfamiliar with the Internet (West, 2004a, Howard et al., 2001, Thomas and Streib,
2003, Edmiston, 2003, Skok and Ryder, 2004, Jaeger and Thompson, 2005, Blackburn
et al., 2005, Welch et al., 2005, Reddick, 2005). Thus, it can be asserted that the sample
population of this study is representative of the internet familiar people in Riyadh city,
including those who will be questioned to provide more information about their
perception towards the creation of the proposed ‘integrated virtual enterprise utility

management’ model.

The following sections will present the sample respondent’s characteristics in detail with
regards to their familiarity with using the internet and electronic services. Section 6.2.3
will investigate users in terms of how they are familiar with using the internet and what
exactly they use the internet for. Section 6.2.4 then provides a description of participants’
public eServices-related adoption profile; including their awareness, prior-experience,

behavioural characteristics and their current attitude towards eService adoption.
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6.2.3 Participants' Internet characteristics

The descriptive data analysis presented in the previous section provides the survey sample
data results, which evidently creates an acceptable profile of the respondents, which will be
used to achieve the research objectives of this study. It is necessary to mention that only
internet familiar people were invited to respond to the survey, where the target sample
population, sampling frame, data collection methods were precisely guided by the
methodology of this study, which identified Internet familiar people within the framework
of the sample as a target population of the study. Following this methodology, this section
of the chapter will present the results of the descriptive analysis of internet characteristics
of the sample. Table 6-2 shows respondents' internet characteristics and services usage
behaviours. This includes their previous internet experience, frequency and average length

of use, as well as the purpose of their usage.

Table 6-2: Sample population Internet usage characteristics profile

Sample population
Characteristics Dimensions (n=1142)
Frequency %
<1 Year 46 4%
1-3 Years 137 12%
Years of Internet experience |40 Years 354 31%
>7 Years 605 53 %
Total 1142 100%
Several times a day 940 82 %
Once a day 88 77%
A few times a week 68 6 %
Internet Frequency of use A few times a month 35 31%
Once a Month 11 1%
Total 1142 100%
1-10 hours 200 17.5%
Average Length of Use 11-20 hours 198 17.3%
(Weekly) 21-30 hours 186 16.3%
31 hours + 558 48.9%
Information Search 1068 935 %
Further Knowledge 1103 96.6 %
Website browsing 1098 96.1 %
E-mail 1046 91.6 %
Types of use of the Internet Chatting 783 68.6 %
File download 984 86.2%
e-banking 717 62.8 %
e-shopping 532 46.6 %
e-business 527 46.1 %
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As shown in the summarised descriptive data analysis of respondents’ internet-related
characteristics in Table 6-2, over half of the respondents (53%) had internet experience of
seven years or more, while 31% and 12% of the sample had Internet experience of (4-6)
and (1-3) years respectively. The least Internet experienced people (of one year or less)
accounted for only 4% of the survey sample. The notable high Internet experience among
the people surveyed might be a reflection of the fact that internet services were launched in
Saudi Arabia some time ago, in 1997 (Al-Tawil, 2001). Thus, it was not unexpected to
observe a higher percentage of experienced people in internet technology among the Saudi
population.

Looking at the respondents’ frequency and length of time using internet services, the
statistical information shows that most of the respondents (89.7%) use internet services
frequently for reasonable time duration. The survey data analysis indicates that the majority
(89.7%) of the sample uses the Internet services on a daily basis, while other frequent use
of Internet services have very low percentages. In detail, the responses were 6, 3.1 and 1%
for the frequencies of using the internet to the answer of a ‘few times a week’, ‘times a

month’ and ‘once a month’, respectively.

Furthermore, the respondents used the Internet services for disparate reasons and activities.
To provide information about different internet usage purposes among the sample
population, respondents were questioned about their use of the Internet services in relation
to their previous usage behaviour of the Internet for information searching, further
knowledge, web browsing, e-mailing, chatting, website browsing, file downloading, e-
banking, online shopping, trade online and other business purposes (Table 6-2 and Figure
6-3). The descriptive data analysis results indicate that the most dominant use of internet
services was for the information services; where 96.1% of respondents use the internet for
web browsing, 93.5% for information searching and 96.6% to have gain further knowledge.
Other high percentages of internet service usage were attributed to communication via e-
mail or file download with an average percentage of 91.6% and 86.2% respectively.

However, fewer respondents (30%) used internet services for chatting online.
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Figure 6-3: Sample respondents’ usage types of Internet services

It was noticeable that the smallest percentile for Internet service use was for the
purpose of e-banking, e-shopping and e-business, which represent only 62.8%, 46.6%
and 46.1% of the sample respectively. This implies that they are less willing to use
internet services and they are more conservative in using the Internet for shopping,
trade and business purposes. It also indicates that such online services are still growing
in  Saudi Arabia, similar to the situation in other regional countries
(MiddleEastInternetUserProfile, 2003).

To summarize, the descriptive analysis of the sample responses reveals that 89.7% of
respondents were accessing Internet services on a daily basis, 6%, a few times a week,
4.1%, a few times or once a month. Almost half of them (53%) have enough prior

experience of using the internet (seven years or more), whereas another 31% of the
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participants’ had 4 to 6 years’ experience. 12% of those had 1 to 3 years and only 4%
have experience of less than one year. The dominant purposes given for use of Internet
services among respondents was ‘information services’ followed by e-mailing and
downloading files. The least given use of internet services was for e-banking, shopping

or business purposes.

6.2.4 Participants’ public eServices adoption profile

6.2.4.1 eServices awareness

In the survey, the respondents were questioned about their awareness and familiarity
with existing eServices provided by organisation’s websites. An overwhelming number
of the respondents (84%) responded that they were aware of the availability of such
services; while in contrast only 16% of those respondents stated that they were unaware
(Figure 6-4 (a)). In addition, pertaining to eService awareness issues, the majority of the
people surveyed had a high awareness of online services provided by utility service
organisations. Most of the respondents (75%) responded that they were aware of the
existing services provided (Figure 6-4 (b)).

avaliable on the Internet from service services avaliable on the Internet from
providers? utilities service providers?

No, I'm not aware

No, I'm not aware 2504

16%

Yes, I'm aware
84%

= Yes, I'maware # No, I'm not aware = Yes, I'maware = No, I'm not aware

Yes, I'm aware
75%

(c) Are you familiar with using online
services available on the Internet from
service providers?

No, I'm not
34%

Yes, I'm
familiar with
online services
66%

= Yes, I'm familiar with online services  # No, I'm not

Figure 6-4: User awareness and familiarity with available eService’s in Saudi websites
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However, one of the main objectives of the Saudi eService’s initiatives is to increase the
utilisation of the online services by increasing awareness of the initiative, which allows
people to be informed about the eServices benefits and continually make them aware of
latest services. It is widely recognised that, an increase in awareness of eService’s
indicates a more positive user willingness to use these services and thus ensures the
success of eService initiatives.

As stated in Figure 6-4 (c), the respondents’ responses indicate an acceptable level of
familiarity with existing eServices provided by organisation’s websites. A reasonable
percentage (66%) responded that they were familiar with using the eService’s websites
for information services or for carrying out transactions. However, due to the very few
eServices provided on origin websites, a limited number of respondents stated that they

try such services to carry out transactional services.

6.2.4.2 eServices prior-experience and behavioural characteristics

This section provides insightful data analysis results for respondents’ previous
experience and their eService-related behaviour. Table 6-3 shows the different
characteristics related to this aspect. Namely, respondent’s previous eService
experience, frequency of use, type of eService usage (i.e. e-government, e-commerce, e-

banking, e-shopping etc.) as well as purposes of use.

Table 6-3: Respondents eService’s characteristics profile

. Sample population
Characteristics Dimension (n=1142)
(N=1142)
Frequency %
less than 6 months 49 43%
6-12 months 131 115%
Internet eService’s experiences 1-2 years 206 18 %
more than 2 years 756 66.2 %
Total 1142 100 %
Use frequently 302 26.4 %
Several times a week 496 43.4%
Frequency use of eService’s Several times a month 241 211 %
Once a month or less 103 9.0%
Do not use at all 302 26.4 %
e-government 508 445%
Internet eService’s type e-banking services 750 65.7 %
(multiple answers)
e-payment 1003 87.8%
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e-business/trading /e-shopping 587 51.4 %
e-travel services 859 75.2%
Other online services 249 21.8%
Informational 865 75.7%
Administrative 65 57%
eService’s usage purposes Transactional 212 18.6 %
Total 1142 100 %

As shown in Table 6-3, the data analysis findings show that most of the respondents had
experience of eServices for at least two years or more, while 18% of the respondents had
one to two years of experience, 11.5% of them had experience of between six to twelve
months and only 4.3% had less than six months of previous experience of eServices.

The survey data analysis results of the participants’ use of available internet eServices
during the last six months (Figure 6-5), shows that 26.4% of the respondents use the
eServices on a daily basis and 30.1% of the sample use it at least once or many times a
month. The largest percentage (43.4%) of the responses stated that they normally use it

two to three times a week, while 26.4 % responded that they don’t use such services at

all.
The respondents frequency use of Internet eServices usage type?
avaliable eServices
Do not Use - tional
use at all frequently ransactiona
9% 27% 18%
Several . )
times a : Adnunistratwe
month 6%
21%
Several
times a Informational
week 76%
43% = Informational # A dministrative
= Use frequently & Several times a week Transactional
# Several times a month ~ :: Do not use at all
Use of eServices types among sample respondentsin %
E-government [IITTHTHTAIICENCEREENLECEEEELETTIT 9%, 45%
Online social networks ([IHHTIHTHITACEECCCEECECECEEDECEECECECEEDECECEDEEREEEUEC R LR CRLET T 9%, 88%
Online Banking services ([IIIITTITAICCCCCCCCCCECCEEEUECEUECEUEEEEECEEECTEET T 96, 6696
Online travel services [IHHTITHTHECOECEOCCEEEEUECEEEEERECRUECEEEEREEDEUECEELELEETENETHT 2%, 75%
E-business/trading stock/e-shopping [ITTHTHTHEHTTECHEECELECEELELEETENTETHT 9%, 51%
Other (HTHHITHITHITHNT 9%, 229
0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

Figure 6-5: Respondents use frequency of existing eService’s in organizations websites
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Looking at the main eService usage types, the most frequent usage types were the
informational and transactional services. They accounted for 75.7% and 18.6% of the
sample respectively. The other usage type of internet eServices was for administrative
purposes which represented a very low percentage at 5.7% (Figure 6-5). In detail, the
majority of eService usage was for e-payments (88%), e-travel services (75%) and e-
banking (66%) followed by e-business, e-shopping and online trading, which account
for an overall percentage of 51%. Approximately forty-five percent use e-government,

while 22% use other types of eService.

In summary, the findings on user behaviour where internet eServices are available, show
that the respondents have more than two years of internet eService experience, which
supports the expectation that the respondents will be more familiar and comfortable with
using the internet eServices in their task activities. This was not unexpected in
accordance with the respondents’ demographic characteristics profile (in section 6.2.1),
which shows that respondents were young, educated, more familiar with internet services

and more motivated to use the internet in their everyday activities.

6.2.4.3 Participants’ self-report of their behaviour towards public eServices adoption

The previous section presented a summary of the sample's internet usage behaviour,
personal experience as well as type of service use and purpose for using. In addition, a data
analysis of eService user profile characteristics was made in an attempt to gain a better
understanding of the respondents’ eService activities which may lead to an explanation of

the potential of individual technology acceptance with regards the research adoption model.

As presented in the previous Table 6-3, it was found that the majority of the respondents
would use the eService websites for informative services. The data analysis of respondent’s
behaviour shows that 75.7% of the respondents would use eServices for information
services, while, 8.6% will use the eServices to conduct transactions online and a lower
percentage of 5.7% will use it for administrative purposes. These findings were in-line with
previous studies that suggest that the majority of people will use the eServices that provide
information. It was consistent with previous research held in the USA, which reports that
the majority of website service usage is to obtain information services (Thomas & Streib,
2003; Welch et al., 2005).
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Looking at the respondents’ data analysis results, it is clear that a significant percentage
of the survey respondents held a positive position regards the use of internet eServices.
The results show an average of 80.7% of the respondents having a positive perception of
usefulness (benefits)’ of eServices. 70.1% deemed their tasks ‘compatible’ with services
provided, 82.8% reported the ‘convenience' of eServices in their activities. 79.2%
described themselves as committed to using it and 78% responded that they were ‘self-
capable’ of using these services. A high percentage of 80.1% of the respondents mentioned
that they were ‘willing to trust eServices’ provided and 84.8% had an overall positive
intention toward using such services. However, the positive perception levels noted
amongst the majority of respondents might come as a result of them being skilled in
internet services, rather than that the eService delivery approach used by organisations was
suited to the user situation. The following Table 6-4 presents the descriptive analysis
results of respondent’s perceptions toward eService adoption in detail including

frequencies, the percentage, the mean values and standard deviation for all survey items.

Table: 6-4 Respondents perception toward eService’s adoption

Sample population
Dimension Response Scale (N=1142)
Frequency| Percent Mean St
quency Deviation
Very or somewhat useful 922.0 80.7
Perceive Usefulness ( Benefits) Nether useful nor useless 138.0 12.1 2.74 0.93
useless or not useful at all 82.0 7.2
High 891.0 78.0%
Self-capability Medium 172 15.1% 271 0.95
Low 79 6.9%
Yes 801.0 70.1%
Compatibility 1.70 0.46
No 341.0 29.9%
High 946 82.8%
Convenience Medium 164 14.4% 2.80 0.81
Low 32 2.8 %
Yes 915.0 80.1%
Willingness to trust eService 1.80 0.40
No 227 19.9 %

186



Chapter 6

Most certainly I will use it 440.0 385%
I will use it 464.0 40.7 %
Commitment to use eService’s I don’t know 172.0 151% 411 0.90
I will not use it 53.0 4.6 %
I will not use it at all 13.0 11%
High 969.0 | 84.8%
Overqll i,ntention toward use of Medium 143 125% 282 0.80
eService’s
Low 30 26 %

With regards to the ‘convenience’ and overall perceived benefits of eServices, the survey
measured the participants’ perception towards the benefits of the internet eServices, by
questioning them about their prior experience of using these services or if they held
intentions to try to use such eServices on organisations websites. The responses show that
that the respondents describe an acceptable level of ‘convenience’ and ‘perceived
usefulness’ of the services, where the average mean values of measurement items were
2.80 and 2.74 respectively. Also, the highest percentage (80.7%) of the respondents had a
positive perception towards the overall benefits of eServices, and a lower percentage of

12.1% were neutral. Only 7.1% stated that such services were useless or not useful at all.

I value eServices on the organization websites and my overall perception of benifits
is positive?

0,
90%  82.8 /o. 78.0% .- 84.8%

SR me
% T u 699%

~. -

60% S .
45%
30%

14.4%
15% % 12.5%
0% 28% A&———  "69% 2.6%
| feel comfortable | prefer online  I'm early adapters | resist trying new My overall altitude
with online services services vs face-to- technology is positive

face

----- Strongly Agree or agree —— Neither Agree nor Disagree —=— Strongly disagree or disagree

Figure 6-6: User perception toward adoption of eService’s provided organizations websites

As shown in Figure 6-6, the results reveal that 82.8% of respondents had a positive
perception towards, and feel more comfortable with the use, of eServices to help them in

achieving their task activities. Furthermore, 78% prefer online services rather that face-to-
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face interaction and 69.9% of the respondents self-reported that they will be an early
adopter of such services.

The respondent’s overall perception of the eService’s benefits was highly positive (84.8%
of the survey sample). This result was not unexpected since the Saudi internet familiar
people are more motivated to use technology and the penetration rate is dramatically
increased to reach 54.1% of the population in 2012 compared to 5% in 2001 (CITC, 2012).
Referring to the eServices provided online by organisations, the provision of a low level
of online services to the user was widely practiced. Specifically, informational services in
most cases do not yet meet users' expectations regarding online services. Despite this,
84.8% of the respondents believe that existing eService websites are useful and they have
a positive intention toward using it to accomplish their activities. Only 19.1% stated that
they have negative perception towards the eServices provided by an organisation on their

website.

With regard to respondent’s ‘perceived self-capability’ in using eServices, as indicated
earlier in the internet characteristics profile of the respondents (Table 6-4), the majority or
responses (78%) were identified as highly skilled and experienced with internet services
and had a significant level of ‘self-capability’ in using eServices. A low percentage of
15.1% had medium ‘self-capability’, while only 6.9 % had deficiencies in their capacity
to use such services over the internet. However, the survey sample data includes only
people who are familiar with internet technology, which implies that all respondents were
self-capable of using the internet and to some extent in using the eServices over the
internet. However, as described in the respondents sample profile characteristics in section
6.2, most of sample population were highly educated and frequently use the internet and
on a daily basis. Thus, to some extent, they were expected to be more self-capable in using

eServices as well.

‘Commitment to use eServices’ was questioned on the survey in order to describe the level
of respondents’ commitment to use eServices. One of the survey items questioned the
respondents regarding their potential preference of using eService websites over visiting
physical organisations as well as their level of commitment to using such services over the
internet. The data analysis results show that 79.2% of the overall respondents stated that
they were committed to using the internet and eServices websites for the gathering of

information, conducting transactions and for administrative purposes rather than visiting
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organisation branches in person to receive these services. With regards user commitment,
respondents perceived a considerable amount of compatibility (70.1%) during the use of
eServices. The above Table 6-4 presents detailed information on compatibility, including

the descriptive analysis results providing frequencies, percentage and mean values.

The respondents’ ‘willingness to trust eServices’, was measured using yes/no questions.
The findings show that respondents held an acceptable level of willingness to trust the
eServices. An approximate 80.1% of respondents had positive willingness to trust
eServices and a lower percentage of 19.9% held negative perceptions in terms of trusting
the services provided. Table 6-4 shows the respondents’ ‘willingness to trust eServices’
including, frequencies, percentage, mean values and standard deviation results. It was
concluded from the findings that most of the respondents had background information and
were familiar with internet services using it for different purposes and able to deal with

potential accompanying threats if existent.

As regards to the ‘overall intention toward the use of eServices’, the participants self-
reported that they generally had a positive behavioural intention towards adopting public
eServices. The respondents had significant level of positive perception (97.3%) towards
the use of eServices in their everyday activities. However, it was noted that the behavioural
intention to use eServices varied in purpose from informative to transactional or even
administrative. Furthermore, perceived convenience of eServices had a high positive
reception of 97.2% and such a high level was not unexpected because all participants in
the survey sample were familiar with internet technologies. They have the necessary skills
and capacity to interact with online services with enough self-efficacy (a positive score of
93.1%). It was also perceived to be compatible with their needs as represented by 70.1%
of the survey sample. Respondents’ willingness to trust eServices had significant positive
results, where the results show that the respondents believed that they trusted the services

and perceived limited risks with regards using those services.

The respondents overall intention, perception of the convenience and usefulness of
eService adoption had a positive value at a composite average of 91.7%. It is noteworthy
that the most positive of respondents' perceptions was expected to originate from their
previous personal experience rather than from their evaluation of the effectiveness of the
available eServices provided in organisation’s websites. Furthermore, when measuring
respondents’ commitment to using eServices, the results showed that, while a large

percentage (79.2%) of the sample would prefer to use eServices for interacting with
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organisations, they actually use traditional methods to gain the services due to the

limitations of the eService delivery approach used by the organisations.
6.3 Data analysis results of user perception towards the proposed model

The previous sections have determined the general demographic characteristics of
respondents’ internet usage patterns, in addition to their eService usage and adoption
behaviour. In particular, the sample is representative of people living in Riyadh and
familiar with internet technology. The results of the descriptive analysis so far have
been based on a demographic profile, characteristics of respondent’s internet-related
behaviour and their perception regards eService adoption. Since we are in a position to
investigate the user perception towards the creation of an ‘integrated virtual enterprise
utility management’ platform (or ‘one-stop’ model), the aim of this section is mainly
devoted to investigating respondent’s views to each of the model characteristics using
the theoretical framework and model constructs formulated and described in the

previous chapter, 3 and shown in Figure 6-7.

The technology Innovation
Characteristics

Technological-Characteristics:

-Technological-Information Ha() | Perception of Main H.a.

characteristics ~> technology-fit
- System Technological-characteristics (TTE) User perceived benefits
- eService’s delivery dimension and technology-fit of the

proposed platform

User tasks-need characteristics: Ha(2) | Perception of
———3| ‘Net-benefits’

- Informational

- Administrative

- Transactional tasks

- Sustainability directed function

Phase I; (User perceived Technology-Fit
and benefits perspectives)

Figure 6-7: Theoretical framework to investigate users’ perception of ‘technology fit’

and ‘net-benefit’ of the proposed model

The theoretical validation model focus of this research (Figure 6-7) is employed to present
the testing results of user benefit perceptions and the technology match between the
proposed ‘virtual enterprise utility management’ model and the user's task needs for
managing their utility services online. It will present the test results of both dependent
variables of ‘technology-fit’ and ‘net-benefit’ as defined in the theoretical model with other
independents variables including a function of providing a match between users’ task needs

and technology innovation capabilities.
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The attention is now turned to how respondents answered question in relation to their
perception toward the proposed technology innovation model. It includes the user
perception of the model’s technology fit and their expectation of potential net-benefit
outcomes. These include, an investigation of the relationship between the constructs
pertaining to independent variables, ‘Innovation-technological-characteristics’ and

user needs or ‘task-characteristics with ‘“TTF’ and ‘net benefits’ as dependent variables.

In the first stage of testing the research hypothesis (main H.a), section 6.3.1 of this
chapter, start by conducting a descriptive data analysis in order to describe the
respondent’s perspective of technology-fit and net-benefits of the research model using
the theoretical framework, which is based on the constructs adopted from theories of TTF
and the McDeloan information system success construct named ‘net-benefits’. This
provides a necessary background for further data analysis to follow, answering the
research question and testing the hypothesis. Subsequently, in section 6.3.2, for the aims
of testing the research hypothesis, the advanced statistical data analysis method (bivariate
correlation and multiple regression analysis) was conducted to investigate the relationship
between the innovation model’s TTF constructs (technological-characteristics and task-
characteristics) and the user perception of technology-fit and ‘net-benefits’, and to
achieve the objective of the first part of this research model (phase I). In the last section

(section 6.4), the obtained results will be summarised.

6.3.1 Descriptive analysis results

This section is devoted to presenting the findings of the descriptive analysis of the user
perceptions of the different facets of the innovation model’s TTF, ‘net-benefits’, and towards
the sustainability-related functionality within with the proposed research model. The
descriptive analysis starts with an analysis of the respondent’s perception of the technology-
fit of the proposed model in relation to technology-characteristics and the utility
management task-characteristic’s dimension. This is followed by section 6.3.1.2, which
describes the user perception towards both the ‘net-benefits’ of the model’s outcomes and
the initiation of a sustainability-related functionality within the research model. The
descriptive analysis findings describe the overall user perception of ‘technology-fit” with

their task-need and provide a tangible benefit in relation to the utility management context.
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The following subsections will represent the descriptive data analysis results obtained from
the survey respondents, starting with a descriptive analysis of user perceptions of the
‘technology-fit’ of the technology innovation model proposed in this study, followed by their
perception of its potential ‘net-benefit’ outcomes. The data analysis results were obtained
using a survey questionnaire, where the participants responded to the questionnaire items,
measured using a five-point Likert's scale ranging from "1 = strongly agree" to "5= strongly
disagree" except the online sustainability-related functions that range from the least
important (1), through neutral (2), to the most important (3). The results of detailed

descriptive analysis will be highlighted in the following subsections.

6.3.1.1 User ‘technology-fit” perspective

This work is focused on the discovery and exploration of user perceptions of fit between
the ‘integrated virtual enterprise utility management’ technology innovation characteristics
and their needs in terms of utility management tasks. This research describes the user
perception of TTF as a precursor to an individuals' innovation usage. It also presents the
feasibility and the effectiveness of the proposed model from the end user perspectives of
task-technology fit in accordance with the tasks they are trying to accomplish for managing
utility services online. The purpose of conducting data analysis in this chapter is to
determine how electronic utility services are currently perceived by most individuals today
and precisely what task needs and technological variables are impacting their intentions to
use such services. It is of prime importance for the researcher to begin evaluating a number
of these matters from the perspective of utility users based on the theoretical framework of
task-technology fit and net-benefit theories as described in chapter 3. For this reason, the
existing study employs the theoretical framework shown in Figure 6-8 to theoretically
investigate the utility user’s perceptions of the TTF as a precursor to discovering the
variables affecting the use of the proposed innovation of an ‘integrated virtual enterprise
utility management’ as well as to provide an understanding of the innovation’s task-

technology fit through the user evaluation of technology-fit and motivational features.
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Phase I; User perceived Technology-Fit perspectives

Innovation Technological-Characteristics:
- Technological-Information characteristics

- System Technological-characteristics

- eService’s delivery dimension

Utility User Tasks-need-Characteristics:
- Informational

- Administrative

- Transactional tasks

- Sustainability directed function

User perception of benefits
Technology . and technology-fit of the
fit (TTF) proposed platform

Figure 6-8: Theoretical framework to test user perception of ‘technology-fit’ of the proposed
model in utility management context

The intention is to investigate the user perspective in terms of their assessment of the level
of which the proposed technology “fits” with their task needs of managing their utilities
effectively. It demonstrates the theoretical basis of the model in order to examine the earliest

stated research question and hypothesis of this study.

With respect to this particular fit perspective presented in the theoretical framework in
Figure 6-8, the considered approach of TTF is directly concerned with looking at “the
extent that technology functionality matches task requirements and individual abilities”
(Goodhue, 1995). The technology fit is assumed to be associated with the technology’s
capabilities, task demands and individual ability, which in turn can predict the impact on

resultant user perceptions of technology-fit.

The model for investigating user technology-fit perspectives in this study constitutes a
synthesis of two research dimensions identified by Goodhue (1995) and provides pre-
technology use attributes that impact the user perspective towards technology-fit. Those
aspects are identified as ‘innovation-technological-characteristics’ and ‘task-
characteristics’, which were suggested as effective measurements of the user technology-
fit perspective affecting user intention, specifically at a prior stage of using such technology
innovation. The link between fit and ‘innovation-technology-characteristics’ and utility
‘task-characteristics’ is initially described using a descriptive statistical method (sections
6.3.1.1.1, and 6.1.1.2), in which the link between perception of fit and the technology

innovation model, if existent, is evaluated by the end users who are free of their own accord
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to assess the technology-fit of such a technology model. Both descriptive analysis (section
6.3.1) and the following bivariate correlation analytical method and multiple regression
analysis (section 6.3.2) were used to provide an answer to the first research hypothesis
(main H.a and sub-hypothesis H.a. (1 and 2)) formulated previously in Chapter 3,

The following sections (6.3.1.1.1, and 6.3.1.1.2) will provide the detailed and descriptive
analytic results of the user perceptions towards the research model in relation to their
perceived ‘technology-fit’ of the model in a utility management context. It includes a
descriptive analysis of different dimensions of TTF which includes the ‘innovation-

technological-characteristic and ‘task-characteristic’ as depicted in Figure 6-8.

6.3.1.1.1 Innovation technological-characteristic

This section will provide the user perception towards the ‘technological-characteristics’ of
the proposed model, theoretically defined as the first dimension affecting their perception
of ‘technology-fit’. Moreover, it has been previously asserted that the characteristics of
information technology have an impact on end user satisfaction. This conclusion is
supported by the research of McKinney and Yoon (2002). If the technology innovation
characteristics do not fulfil the users’ expected values, that technology will be ignored by
the users (Yu et al., 2004). Thus, this study assumes that a utility user perspective of the
technology fit of the ‘integrated virtual enterprise utility management’ model is impacted
by the technology’s innovation characteristics in addition to other TTF measurement
constructs. In the descriptive analysis, the three main measurement dimensions of
technological characteristics that will impact an information system’s success as defined by
DeLone and McLean were employed in this study, including: i) informational, ii) system
and iii) electronic services delivery. As mentioned in chapter 3, the three aspects were
modified to suit the definitions of the measurement constructs of technological
characteristics in the context of utility management as outlined in the main research model
of this study. The different technological innovation characteristics obtained from the
literature have been determined and allocated the appropriate measurement of information
success in order to formulate the final determinants suitable for application in a user-centric
utility management service context. The descriptive analysis results pertaining to the
‘technological-characteristics’ of the proposed model are shown in Table 6-5. It shows the
‘innovation-technological-characteristic’  aspects including a, 1) ‘technological

informational dimension’, 2) ‘technological system dimension’ and ‘online services
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delivery dimension’. All survey items were measured using a five-point Likert-type scale
ranging from 'strongly disagree’ =1 to 'strongly agree' =5. The following Table shows the
detailed descriptive analysis results obtained from survey respondents including their

responses to all items, the mean and the standard deviation.

Table 6-5: Detailed descriptive findings of the ‘innovation-technological-characteristic’ from utility
user perspectives

Response Scale (%) n=1142

Items | Measurement of user perspective 1 5
Strongly| 2 3 4 | Strongly | Mean| SD
Disagree Agree

Technological information dimension (TINF)

TINFL1 | Integrated/shared information environment| 0.8 12 | 73 | 402 505 | 438 | 0.74

TINF2 | Sustainability informative medium 1.6 43 | 95 | 386 46 423 | 0.90
TINF3 | User-centric information technology 0.2 0.3 11 | 54.2 34.3 422 | 0.66
Total Average 2.80 9.27 87.9 428 | 0.77
Technological system dimension (TSYS)
TSYS1| Single windows administration 1 08 | 135 | 488 | 359 | 418 | 0.77
TSYS2 | User profiling 13 16 | 14 | 581 | 376 | 429 | 070
TSYS3| Personalization 0.8 28 | 57 | 398 | 509 | 437 |0.78
TSYS4 | Adaptiveness and user friendliness 0.4 12 | 14 | 684 28.6 424 | 058
TSYS5 | Creativity and innovativeness 2.8 05 | 255 | 56.2 | 3795 | 426 | 0.78
TSYS6 | System dynamics and adaptability 0.9 16 | 24 | 543 | 408 | 433|068
TSYS7 | Integration of functionality 15 29 | 088 | 59.3 | 3542 | 424 | 0.74
TSYS8 L?;ig;a;f;ez“hange environment for 16 | 01 | 17 535 | 278 | 406 | 0.77
Tsysg | A collaborative virtual enterprise 01 | 04 | 77 | 516 | 402 | 431 064
infrastructure
Total Average 743 1751 91.69 425 | 0.72
Technological online services delivery dimension (TSDY)
TSDY1| ‘One-stop’ service delivery 2.7 05 | 84 | 387 | 497 | 432|086
TSDY2| User-centric services 0.6 18 | 232 | 319 425 414 | 0.88
TSDY3| Integrated portfolio of online services 1.8 06 | 49 | 538 | 389 | 427|074
TSDY4 | Personalized eServices 5.6 21 2118 308 | 4032 | 398 | 110
TSDY5| Real-time Interactive services 2 15 | 54 | 349 | 562 | 442|083
TSDY6 | Support of sustainability-related services 35 05 | 01 | 342 617 | 450 | 0.84
TSDY7| Multiple-channel access medium 19 03 | 18 | 643 | 317 | 424|068
Total average 8.47 21.66 87.09 427 | 0.85
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The findings from the nineteen items, which measured respondents' perceptions towards the
technological characteristics of the proposed innovation model, revealed that there are three
measurements that mostly effect user perceptions towards the innovation technology

characteristics. The resultant findings are as follows:

I. Technological information dimension (TINF)

A total average of 88% of respondents rated ‘technological information dimension’ (TINF) as
very likely to be technologically fit with their tasks needs when using the proposed technology
innovation mode. (TINF 1, 2 and 3: average mean= 4.28; average SD= 0.77). The detailed
measures items reveal that:

90.7% believed that the ‘integrated shared information environment’ would be an important
technological information dimension to be built into the proposed technology innovation model
(TINF1: mean=4.38; SD=0.74)

84.6% rated the need for technological characteristics of providing a ‘sustainability informative
medium’ when using online services in the utility management context and highly rate the
importance of this technological information dimension being built within the proposed
technology innovation model (TINF2: mean=4.23; SD=0.90).

88.5% believed that the” user-centric information technology’ is necessary to be developed into
the proposed technology innovation model and such a factor would be a strong technological
dimension effecting technology fit from their perspective (TINF3: mean=4.22; SD=0.66).

Il. Technological system dimension (TSYS)

A total average of 92% of respondents perceived that the ‘technological system dimension’
(TSYS) of the model would be a strong factor affecting ‘innovation technological
characteristics' that in turn, affects user technology fit perspectives in the context of the research
model (TSYS1-9: average mean = 4.25; average SD= 0.72). The detailed measurement items
reveal that:

84.7% considered a ‘single window administration’as amajor technological system dimension
that would affect the user perception of the proposed model’s technology fit (TSYS1: mean=
4.18; SD=0.77)

95.7% of the respondents thought that the use of ‘user profiling’ is an important system
technological dimension that needs to be considered as for its effect on user perceptions of
technology-fit in the proposed model (TSYS2: mean= 4.29; SD= 0.70).

90.7% perceived that the use of ‘Personalisation” within the system features might enhance
their perception of technology characteristics that are suitable for their demands (TSYS3:
mean= 4.37; SD=0.78).
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97% perceived that the more ‘adaptive and user-friendly system’ was the technology
characteristic that suited their demands (TSYS4: mean= 4.24; SD=0.58).

94.2% perceived that the proposed system’s ‘creativity and innovativeness” might have a high
impact on their positive perception of technological characteristics of the proposed model
(TSYS5: mean=4.26; SD=0.78).

95.2% perceived that “system dynamics and adaptability’ positively affects their perception of
technology characteristics (TSYS6: mean= 4.33; SD=0.68).

94.7% perceived the ‘Integration of functionality’ of the underlying infrastructure and the
system might have a major impact on the development of better technology characteristics
(TSYST7: mean=4.24; SD=0.74).

81.3% believed that building a system with an ‘integrated exchange environment for
stakeholders’ to provide integrated means for the exchange of information and services
within the proposed model would be appropriate for integration into the proposed model
as an important technological characteristic affecting user technology-fit perspectives
(TSYS8: mean= 4.06; SD=0.77).

91.8% believed that building a system that featured a ‘collaborative virtual enterprise
(VE) infrastructure’ within the proposed model to enable sharing of information and
services would be a major factor in their perception of technological characteristics
(TSYS9: mean=4.31; SD=0.64).

I1l. Technological online services delivery dimension (TSDY)
A total of 87% perceived that a ‘technological online services delivery dimension’ (TSDY) was
an important technological characteristic affecting their perception of the suitability of the
proposed model with their utility management activity demands. (TSDY1-7: mean= 4.27;

SD=0.85). The detailed analysis results of this dimension were:

88.4% perceived that the use of a ‘one-stop’ service delivery’ approach in the
development of the proposed technology innovation model will have a positive effect
on their perception towards technology characteristics (TSDY1: mean=4.32; SD=0.86).

74.4% believed that a design of ‘user-centric services’ in the proposed integrated virtual
enterprise utility management model that delivers user-focus services based on personal
attributes would affect their perception positively (TSDY2: mean=4.14; SD=0.88).

92.7% mentioned that they require an innovation model with technological
characteristics that deliver an ‘integrated portfolio of online services’ to facilitate their
activities of managing their utility services online (TSDY3: mean= 4.27; SD=0.74).

71.1% thought that building an innovation technology innovation model with
‘personalis[ed] services’ would positively affect their perception of technology
characteristics (TSDY4: mean=3.98; SD=1.1).

91.1% perceived that an implementation of ‘real-time interactive services’ within the
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proposed model would influence their perception towards the advantages of the
technological services (TSDY7: mean=4.42; SD=0.83).

95.9% highly agreed that adding the functionality to ‘support sustainability-related
services’ within the proposed technology innovation model would positively affect their
perception towards the technological characteristics of the model (TSDY5: mean=4.50;
SD-0.84).

96% were highly supportive of the development of a ‘multiple-channel access medium’
to enable the user to access electronic services using different means of access (TSDY6:
mean=4.24; SD=0.68).

The descriptive results above show that respondents had a high positive perception towards
the proposed ‘technological-characteristics’ of the research model. This is concluded from
the higher means yielded from most underlying items of the ‘technological information
dimension’, ‘system dimension’, and ‘online services delivery dimension’ as shown in the
above Tables 6-5, which provide an indication that the majority of the respondents
welcomed the initiation of the proposed ‘integrated virtual enterprise utility management
platform ( or ‘one-stop’ model) and perceive the technology characteristics fit with their
task-needs of managing their utility services online. The findings reveal that ‘technological
characteristics’ seem to have a major impact on influencing positive user perceptions of
‘technology-fit’. This finding can be explained by the descriptive analysis of user
perceptions towards the different items making up the ‘technological-characteristic’

dimensions shown in Table 6-5.

When looking at each technology characteristic facet separately, it was found that
respondents were most interested in both technological characteristics of the ‘informational
dimension’ and the ‘online services delivery dimension’ of the proposed model. This is

followed by interest in the ‘system dimension’ (see Table 6-5).

This is in line with the findings of previous studies, where it has been asserted that the
characteristics of information technology have an impact on end user satisfaction. This
conclusion is supported by the research of McKinney and Yoon (2002). If the technology
innovation characteristics do not fulfil the users’ expected values, that technology will be
ignored by the users (Yu et al., 2004). Thus, this study assumes that a utility user perspective
of the technology fit of the ‘integrated virtual enterprise utility management’ model is
impacted by the technology’s innovation characteristics in addition to other TTF measure

constructs.
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6.3.1.1.2 Innovation task-characteristic

As described in section 6.3.1.1, the ‘technology-fit’ theoretical framework shown in Figure
6-8 includes the other constructs named ‘innovation-task-characteristics’, that affect the
user ‘technology-fit’ perspectives towards the proposed model. The descriptive analysis
results of perceived ‘innovation-task-characteristics’ as measurement constructs of

respondents perception of ‘technology-fit’ is described in Table 6-6.

As previously described in Chapter 3, there are three measurement constructs that were
identified to measure the ‘innovation-task-characteristic’ dimension in the context of utility
services management online. It includes the measurement of ‘informational-tasks’,
‘administrative-tasks’, ‘transactional-tasks’, as well as the functionality tasks of promoting
individual sustainability-related behaviour as shown in Table 6-6. All of the items of the
three constructs were measured using a five-point Likert-type scale ranging from 'strongly
disagree' =1 to 'strongly agree' =5. The following table shows the descriptive analysis
results obtained from survey respondents including their responses to the items (those who

answered ‘strongly agree’ (5) and ‘agree’ (4)), the mean value and the standard deviation.

Table 6-6: Detailed innovation task characteristic comparison from utility user perspectives

Items User tasks-need perspective measurement S.Agree/Agree Mean SD
Informational-tasks (TSNF)
TSNF1 | General utility service information 96.9 435 0.54
TSNF2 | Utility services news and status alerts 80.0 4.08 0.72
TSNF3 | Subscription status information 81.6 4.00 0.65
TSNF4 | Service regulations updates information 69.4 3.85 0.93
TSNF5 | Consumption status information 97.8 4.65 0.55
TSNF6 | Avatar informational advices 813 3.98 0.72
Total average 84.5 4.15 0.69
Administrative-tasks (TADM)
TADM1 | Access account information 98.7 4.77 0.48
TADM2 | Utility subscription and account management 92.6 4.42 0.68
TADM3 | Consumptions real-time monitoring, control, and analyses 88.6 472 071
TADM4 | Financial and cost management services 944 4.63 0.67
Total average 93.6 4.64 0.64
Transactional-tasks (TRNS)
TRNS1 | Set-up account 99.3 452 0.53
TRNS2 | Transfer account capabilities 90.9 4.26 0.68
TRNS3 | Change tariff scheme of the services 82.5 3.99 0.70
TRNS4 | Bill-payment services 994 4.87 0.39
TRNS5 | Status management of utility services 98.7 4.73 0.55
Total average 94.2 4.47 0.57
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The findings of the fifteen-item scale which measured respondents’ perception of
‘innovation-task-characteristics’ of the proposed innovation model revealed the
innovation’s capacity to support three task characteristics including, informational,
administrative and transactional tasks as the most strongly correlated factors with user
positive perception towards the innovation technology characteristics. The descriptive
analysis results for these three constructs and the underlying individual items can be

described as follows:

I. Informational-tasks (TINF)
A total average of 84.5% were agreed that ‘informational-task’ (TINF) characteristics proposed
in the research model were suitable for their utility management task-characteristics and therefore
it will positively affect their TTF perspective (TINF1-6: average mean= 4.15; average SD=0.69).
The detailed item measurements reveal that:

96.9% believed that adding a task-characteristic of providing ‘general utility service
information’ in the proposed ‘virtual enterprise utility management model” would have
an extreme effect on the’ technology-fit’ with their task-needs (TINF1: mean=4.35;
SD=0.54).

80% believed that offering ‘utility services news and status alerts’ would make them
perceive the proposed model fit with their task-needs (TINF2: mean=4.08; SD=0.72).

81.6% preferred to have ‘subscription status information’ to make them aware of utility
services statuses by integrating such task-characteristics into the proposed model. They
deemed that the feature would positively impact their perception of the technology-fit
with their task-needs (TINF3: mean=4.00; SD=0.65).

69.4% preferred to have new ‘service regulations updates information’ and believed that
the implementation of such task-characteristics would positively influence their
perception of technology-fit (TINF4: mean=3.85; SD=0.93).

97.8% believed that offering ‘consumption status information’ would make it extremely
easy for them to become aware of consumed utility services and that these services
would have a major impacts on their perception of TTF (TINF5: mean=4.65; SD=0.55).

81.3% state that they mostly welcomed the implementation of ‘avatar informational
advice’ and such beneficial services would make them positively value the task-
characteristics of the innovation (TINF6: mean=3.98; SD=0.72).

Overall, the mean for all items was in the range score of 4.15 which implies that respondents
mostly welcomed the proposed task-characteristics and perceived integrating such service

dimensions within the proposed model as having a positive effect on their perception of
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technology-fit.

IIl. Administrative-tasks (TADM)
A four-item scale measured the constructs of utility user task-needs in terms of
‘administrative-tasks’ (TADM). The findings showed that a total average of 93.6% were
agreed that TADM characteristics proposed in the research model were suited to their utility
management task-characteristics and therefore its integration would positively affect their TTF
perspective (TADM1-4: average mean= 4.64; average SD=0.64). The detailed item

measurement results were as follows:

98.7% believed that adding utility administrative services to ‘access account

Information’ online would affect their perception towards the model’s technology-fit
extremely (TADM1: mean=4.77; SD= 0.48).

92.6% agreed about the importance of including the ‘utility subscription and account
management’ administrative task within the proposed model and that it would have
positive effects on their TTF perspectives (TADM2: mean=4.42; SD=0.68).

88.6% of responses mentioned that they required the technology innovation to include
administrative services of ‘consumption real-time monitoring, control and analyses’
in the proposed model and that such task-characteristics have important effects on their
perception of technology-fit (TADM3: mean=4.72; SD=0.71)

94.4% agreed that adding the utility management administration feature to deal with
‘financial and cost management services’ in the proposed technology innovation
model will enable them to effectively manage their utility services which in turn will
positively affect their technology-fit perception (TADM4: mean=4.63; SD=0.67).

The high mean values of all items were observed. All item means were above 3.9, which
suggest that in the main, the respondents perceived the proposed TADM as useful task-
characteristics to be integrated in the proposed ‘integrated virtual enterprise utility
management’” model. However, the value of the standard deviations for all items indicates
that there were limited variances in the respondent’s answers. This observation indicates that
the respondents seem to have a common positive perception towards the advantages of

integrating these TADM characteristics into the proposed model.

lll. Transactional-tasks (TRNS)
In the task-characteristic dimension of TTF, the measurement construct of ‘transactional-
tasks’ (TRNS) was measured by a five-item measurement scale. The descriptive analysis
results show that a total average of 94.2% agreed that TRNS characteristics proposed in the

research model were suited to their utility management task-needs and would positively affect
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their perspective towards the TTF innovation (TRNS1-5: average mean= 4.47; average

SD=0.57). The detailed item measurement results were as follows:

An extremely large percent of 99.3% stated they need the transactional services of the
type, ‘set-up account’ to be included in the future ‘integrated virtual enterprise utility
management’ model and that this would affect their perception of technology-fit
(TRNS1: mean=4.52; SD=0.53).

90.9% of respondents asserted the need for including the transactional-task of
‘transferring account capabilities’ in the future technology innovation model of
managing utility services online which in turn positively reflects their technology-fit
perception (TRNS2: mean=4.26; SD=0.68).

82.5% of respondents mostly agreed on the necessity of the proposed model having
within its transactional-tasks, the feature of enabling the user to ‘change the tariff
scheme of the services’ online and such transactional-tasks had a positive impact on
their perception of TTF (TRNS3: mean=3.99; SD=0.70).

The overwhelming responses of 99.4% agreed on the need for a transactional-task that
offered the user the ability to conduct a transaction of online ‘bill-payment’ and
perceived this task as crucial to their perception of technology-fit (TRNS4:
mean=4.87; SD=0.39).

Similarly, a high percentage of 98.7% perceived the importance of adding the
transactional-task that enables users to conduct a transaction for ‘status management
of utility services’ and consider that feature a critical factors impacting their TTF
perspectives (TRNS5: mean=4.73; SD=0.55).

The descriptive analysis results show that the overwhelming majority of the respondent
value the ‘transactional-tasks’ proposed in the ‘integrated virtual enterprise utility
management’ model and they stated that such task-characteristics will positively influence

their technology-fit” perception of the proposed model.

IV. Sustainability-related functionality (SUST)
A total average of 88.3% were in agreement on the importance of the ‘sustainability-related
functionality’ (SUST) being included in the proposed research model as an important task
characteristic facilitating their needs of efficient utility management. The descriptive analysis
in Table 6-7 presents the respondents perception towards the importance of a sustainability-
related functionality, which comprised of ten items including the ‘sustainability awareness
functions’, ‘consumption usage feedback’, “‘usage goal sitting’, ‘consumption monitoring and
control’, ‘consumption analytical function’, ‘usage comparative feedback’, ‘pro-

environmental advices and recommendations’, ‘sustainability engagement campaigns’,
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“function of link sustainable parties’ and the ‘sustainable performance labelling and rewards’
functions. Respondents answered all the items by ranking each sustainability related function
according to their view of the importance of each task-characteristic ranging from the not

important (1) to the very important (5).

Table 6-7: Measures of user perception to the importance of the creation of the sustainability-related
functionality in the proposed model

Response Scale (%)
Items Measurement of dimension Not or less Importantor | Mean SD
Important | Natural | V.important
1) ()
SUST1 | Sustainability awareness functions 25 6.3 91.2 4.43 0.74
SUST2 | Consumption usage feedback 0.7 15 97.8 4.56 0.58
SUST3 | Usage goal sitting 35 45 92.0 458 0.78
SUST4 | Consumption monitoring and control 2.0 2.1 95.9 4.83 0.56
SUSTS | Consumption analytical functions 34 49 91.7 446 | 082
SUST6 Usgge comparative feedback (regional 40 109 850 423 0.85
/neighbour)
SUST7 Pro—envwonmfantal advices and 6.9 106 825 422 0.90
recommendations
SUST8 | sustainability engagement functions 11.0 112 77.8 4.02 1.05
SUST9 | Function of linking sustainability parties 18 40 94.1 4.67 0.68
SUST10| Sustainable performance labelling and 108 14.4 249 4.01 114
rewards
Total average 4.66 7.04 88.3 44 0.81

The descriptive analysis results show that the majority of the respondent stated that they
perceived that ‘sustainability-related functionality’ was an important task-characteristic
that required inclusion in the proposed ‘integrated virtual enterprise utility management’
model and they stated that such a task-characteristic would positively affect their TTF
perspective (SUST1-10: average mean= 4.4; average SD=0.81). The results shown in
Table 6-7 reveal that:

91.2% (answers 4 and 5) of the total sample judges that the introduction of the
‘sustainability awareness functions’ in the proposed model is important (SUST1:
mean=4.43, SD=0.74).

A total of 97.8% of the respondents of the sample judge the adding of a functionality
to enable ‘consumption usage feedback’ within the sustainability-related functions in
the proposed model as very important in affecting their perception towards the model’s
task-characteristics and technology-fit (SUST2: mean=4.56, SD= 0.58).
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92.0% of the respondents stated that they judge that the sustainability-related function
in the proposed technology innovation model that includes ‘usage goal setting’ to
allow individuals to control their utility consumption is very important (SUST3:
mean=4.58, SD= 0.78).

A high percentage (95.9%) of the total responses judge that adding the sustainability-
related function of ‘consumption monitoring and control’ to make the user more aware
and able to control their utility resource consumption is important (SUST4:
mean=4.83, SD= 0.56).

A high percentage of the total sample agreed on the importance of the sustainability-
related functions of ‘consumption analytical functions’ and ‘usage comparative
feedback’ functions (91.7 and 85.0% respectively) as desirable task-characteristics that
would have a major impact on their perception of ‘technology-fit® (SUSTS:
mean=4.46, SD= 0.82, SUST6: mean=4.23, SD= 0.85, respectively.

82.5% of the total sample stated that they need the sustainability-related functions that
provide ‘pro-environmental advice and recommendations’ and rank those task-
characteristic as important (SUST7: mean=4.22, SD= 0.90).

77.8% of the total respondents rank the ‘sustainability engagement functions’ as
important task-characteristics but at a lower percentage compared to other
sustainability-related functionalities in the proposed model (SUST8: mean=4.02, SD=
1.05).

An average of 94.1% of the total sample believed that adding the “function of linking
sustainability parties’ t0 create a means of online interaction between all utility
stockholders to the end of promoting pro-environmental behaviour is of critical
importance, influencing their evaluation of the technology-fit (SUST9: mean=4.67,
SD=0.68).

Lastly, an average of 74.9% of the total respondents mostly welcomed the ‘sustainable
performance labelling and rewards’ functions within the proposed model to support
the initiatives to promote pro-environmental individual sustainability (SUST10:
mean=4.01, SD=1.14).

The findings support the view that the respondents or the current utility customers believe in

the importance of the ten task-characteristics of the proposed ‘integrated virtual enterprise

utility management’ model in relation to ‘sustainability-related functionality’, they especially

welcomed the sustainability-related functionality ‘consumption usage feedback’ and ranked

the others in terms of importance as, ‘consumption monitoring and control’, ‘function of

link sustainable parties’, ‘usage goal sitting’, ‘consumption analytical function’, and

‘sustainability awareness functions’. The functionalities of ‘usage comparative feedback’,

‘pro-environmental advices and recommendations’, ‘sustainability engagement
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campaigns’, and ‘sustainable performance labelling and rewards’ were the lowest ranking

in order.

The findings imply that ‘sustainability-related functionality’ as a task-characteristic of
the proposed model has a high level of perceived importance, which is reflected by the
high value of the mean for all items. This initially descriptive analysis result supports the
hypothesis that task-characteristics of the proposed ‘integrated virtual enterprise utility
management’ (including the ‘sustainability-related functionality’) were welcomed by

utility users and have a positive relationship with their perceived ‘technology-fit’.

6.3.1.2 User ‘net-benefits’ perspective

By referring to the theoretical framework dimensions of ‘technology-fit’ and ‘net-benefits’
depicted in Figure 6-7, an answer to phase | of this study can be formulated, since the second
aim of prime importance to this research is to begin evaluating a utility user perception
towards the potential ‘net-benefits’ of the proposed ‘integrated virtual enterprise utility
management” model based on the relationship between the innovation technology
characteristics (‘technological characteristics’ and utility user ‘task-characteristics’) and
user net-benefit perspectives as theoretically defined in Figure 6-9. However, to measure
the user 'net benefits' construct, a formulation of an appropriate instrument for 'net-benefits’
measurement was defined and underpinned by the prior theoretical framework, as described
in Scott et al.’s research (2011). As described in chapter 3, this study differs from that of
previous scholars who employed different empirical methods to examine information
technology benefits without making any attempt to underpin such a framework
theoretically (Torkzadeh and Doll, 1999, Saarinen, 1996, Bonner, 1995, Gable et al., 2008).
It uses a well-defined theoretical framework underpinned by the relevant literature to
evaluate the user perspective of potential net-benefits of the conceptualised technology

innovation model.
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Phase [; User perceived Net-benefit perspectives

Innovation Technological-Characteristics:

- Technological-Information characteristics
- System Technological-characteristics ) )
- eService’s delivery dimension User perception of benefits

Net-benefit |— @and technology-fit of the
proposed platform

Utility User Tasks-need-Characteristics:

- Informational

- Administrative

- Transactional tasks

- Sustainability directed function

Measurement Determinants of platform ‘Net-benefits’

- Saving, cost, times and efforts - Convenience

- Well-informedness - Personalization
- Avoid personal interaction - Communication
- Ease of information retrieval - Control

- Involvement in decision making - Trust

Figure 6-9: Theoretical framework to test the user perception of ‘net-benefits’ of the creation of
a an ‘integrated virtual enterprise utility management’ model
Following this process, both the survey instrument and data analysis (descriptive and
advance statistical analysis) were mainly guided by the theoretical framework in order to
explore the effects of the proposed technology innovation characteristics on the user
perceived potential ‘net-benefit’ outcomes, in accordance with the ‘net-benefits’
measurement dimensions (see Figure 6-9 for details). The dimensions measure the overall
focus of user perceptions of ‘net-benefits’ of the initiation of ‘an integrated virtual

enterprise utility management’ model as conceptualised in this research.

This following section describes the user perception of the model’s potential net-benefits
based on the descriptive analysis of the survey responses. The descriptive analysis was
focused on describing all the measurement items of the ‘net-benefits’ constructs. Table 6-8
presents the descriptive findings for the nine aspects of the ‘net-benefits’ of the proposed
‘integrated virtual enterprise utility management’ model. It includes a description of user
perception of convenience, saving (cost, time and efforts), communication and avoidance
of personal interaction, control, personalisation, ease of information retrieval, knowledge

provision, trust and support in participation of decision making.
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All of the items of the ‘net-benefits’ construct were measured using a five-point Likert-type
scale ranging from 'strongly disagree' =1 to 'strongly agree' =5. The following Table shows
the descriptive analysis results obtained from survey respondents including their responses

to the all items, the mean value and the standard deviation.

Table 6-8: Descriptive findings of user perception of ‘net-benefits’ of the proposed technology
innovation platform (or ‘one-stop’ model)

Response Scale (%) n=1142
Measurement construct of user
Items perceive ‘net-benefit’ 1 5
dfrrareten St_rongly 2 3 4 | Strongly | Mean SD
Disagree Agree

NBNF1 | Convenience 0.0 0.2 | 05 | 133 86.0 4.85 0.39
NBNF2 | Saving cost, time and efforts 0.1 0.2 | 11.1 | 105 78.1 4.87 0.39
NBNF3 | Avoidance of personal interaction 0.2 0.0 | 05 | 19 97.4 4.96 0.26
NBNF4 | Communication 0.4 04 | 120|424 | 448 431 | 0.72
NBNF5 | Control 0.6 08 | 85 |384| 518 440 | 0.73
NBNF6 | Personalization 0.3 14 | 10.3 | 453 42.7 4.29 0.73
NBNF7 | Ease of information retrieval 0.9 1.0 | 6.0 | 222 69.9 459 0.73
NBNF8 | Well-informedness 0.2 06 | 6.2 | 194 73.6 4.66 0.64
NBNF9 | Trust 1.1 116 | 20.8 | 38.7 | 27.8 3.80 1.01
NBNF10 | Participate in decision making 0.6 1.8 | 231 | 456 | 28.8 4.00 | 0.81
Total average 2.15 28.4 87.8 4.45 0.66

The findings from the ten-items which measured respondents' perception towards the
potential ‘net-benefits’ of the innovation-characteristics of the proposed model revealed that
an overall average of 87.8% of the respondents welcomed the initiation of an ‘integrated
virtual enterprise utility management’ model in a utility management context and expected
a high ‘net-benefit’ outcome of using it in future. The detailed descriptive results of all

measurement items of ‘net-benefit’ constructs are as follows:

A typical percentage (99.3%) of the respondents stated that the innovation
characteristics of the proposed technology innovation model would render them more

‘convenienced’ by the technology for managing their utility services over the Internet
(NBNF1: mean=4.85; SD=0.39).

A total of 88.6 % agreed with the proposed technology characteristics and believed
that such innovations would allow them to have more control over ‘saving their time,
cost and efforts’ (NBNF2: mean=4.78; average SD=0.39).

An average of 93.3% of the respondents perceived the proposed model as facilitating
their task need of ‘communication’ with different utility parties and they preferred such
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a technology innovation framework to ‘avoid personal interaction’ with service
providers and other utilities parties (NBNF3 and 4: average mean=4.64; average
SD=0.49).

90.2% of the respondents perceived the ‘net-benefits’ of the proposed technology
innovation framework because it would allow them to have more ‘control’ over their
utility resource consumption (NBNF5: mean=4.40; SD=0.73).

88% of respondents preferred the technology innovation services to be personalised in
accordance with their personal attributes and strongly believed that ‘personalisation’
of online services in the proposed model would positively affect their perception of
net-benefit outcomes (NBNF6: mean=4.29; SD=0.73).

A large percentage (92.1%) answered that they welcomed the technology innovation

model where they would have services with more ‘ease of information retrieval’
(NBNF7: mean=4.59; SD=0.73).

93% stated that the proposed technology innovation model would be highly beneficial
to them, where it makes them more informed and knowledgeable about utility services

and their resource consumption status (the ‘well-informed” measurement item; NBNF8
mean=4.66; SD=0.64).

A reasonable percentage of 66.5% of the respondents reported that they would ‘trust’
such a technology innovation model (NBNF9: mean=3.8; SD=1.1).

Lastly, two-thirds (74.4%) of respondents believed that the proposed technology
innovation would enable them to ‘participate in decision making’ regards issues of
saving on natural resource consumption or other decisions in relation to utility services
(NBNF10: mean=4.00; SD=0.81).

The high average mean value of the measurement construct of ‘net-benefits’, showed that an
overwhelming amount of the respondents welcomed the creation of an ‘integrated virtual
enterprise utility management’ model and they are agreed on the remarkable promising
benefits that it would provide. In fact, more than 87.8% of respondents strongly agreed or
agreed to its potential net-benefit (an approximately 4.45 total average mean point of scale).
This evidence is further supported by the descriptive analysis results in the above Table 6-
8, which shows that all items had high mean values of 3.8 or above, which implies that the
majority of respondents were generally very optimistic towards the promising ‘net-benefits’

of the proposed technology innovation.

208



Chapter 6

6.3.2 Advanced analysis of user perception towards the proposed model

In the previous section 6.3.1, a descriptive analysis was presented to describe the
respondent’s perception of ‘technology-fit’ and ‘net-benefits’ of the research model in
relation to the model’s attributes, in order to provide a necessary background for further
data analysis to answer the research question and test the hypothesis. Two analytical
approaches have been used to test the research hypothesis. The first approach included
using bivariate correlation statistical methods to explore the relations between all
independent variables of the proposed model’s dimensions and the dependent variables of
user perception of ‘technology-fit’ and ‘net-benefits’. The second approach was the
employment of an advanced statistical data analysis method of multiple regression
analysis to test the research hypothesises (main H.a, H.a (1), H.a (2)) and to achieve the
first objective of this research (phase 1). To test the research hypothesis (main H.a), a
regression analysis was conducted to discover the relationship between the independent
variables of ‘technology-fit’ and ‘net-benefits’ and the ‘user’s overall perception’ as a
dependent variable. Other sub-hypotheses (H.a (1), H.a (2)) tested the relationship
between all independent variables of the proposed model and the two dependent variables
of ‘technology-fit’ and ‘net-benefits’ separately, based on the theoretical framework of
TTF that entirely focuses on the dimensions of the innovation technological-
characteristics and task-characteristics. The following sections will describe the data
analysis findings in detail.

6.3.2.1 Testing user perception with bivariate correlation

The bivariate correlations were used to explore the strength of the relationship between
the model’s variables. Generally, the bivariate correlations test the associations between
several variables in order to identify the strength and direction of the relationship between
a pair of variables. In this research the Pearson correlation was carried out on different
variables of the model and their significant positive correlation was observed. The
correlation analysis results for all variables are presented in Table 6-9. It shows the
correlation between all the independent variables of innovation characteristics of the
integrated utility management model and the dependent variables of ‘technology-fit’ and

‘net-benefit’.
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Table 6-9: Bivariate correlation analysis results of all independent variables with ‘user perception
of ‘technology-fit’ (TTF) and ‘net-benefit’ (the dependent variables)

Dependent variable
Independent variables Code No. Items Task-technology- . ,
Fit (TTF) Net-benefit
Innovation technological characteristic (ITCH)
1 *K *
Technological information dimension | TINF F;eigrs(;nt;:)erg)elatlon '73287 ) '%032(5)
i * 638 (**
Technological system dimension TSYS Pfearson C.:orrelatlon 561 (*) )
Sig. (2-tailed) 0.034 0.010
Technological online services TSDY Pearson Correlation 885 (**) 920 (**)
delivery dimension Sig. (2-tailed) 0.001 0.003
Innovation Task Characteristic (ITSK)
1 *x *K
Informational-tasks TSNF zfgrignwizg; lation 9510(() 9 ) 9350(() > )
i . i 923 (*
Administrative-tasks TADM Pfearson C_orrelaﬂon 898 (**) )
Sig. (2-tailed) 0.000 0.031
i . s 830 (**
Transactional-tasks TRNS Z?grzgntaci:lzg)elauon 72%(()3 ) 0 O(() 0 )
Pearson Correlation . ol 891 (**
Sustainability-related functionality SUST Sig. (2-tailed) 9820(()2) 0 O(()4)
** Correlation is significant at the 0.01 level (2-tailed)
* Correlation is significant at the 0.05 level (2-tailed)

The correlation of independent variables varied from moderate to a strong positive
relation with the dependent variables of ‘technology-fit’ and ‘net-benefits’ based on the
rule suggested by (Fink, 1995). The results revealed that there is a strong positive
relationship between the dependent variables (‘technology-fit’ and ‘net-benefit’) and the
proposed model’s ‘technological-characteristic’ dimension (the independent variables of
ITCH). These variables were, ‘technological informational dimension’ (TINF) and an
‘online services delivery dimension’ (TSDY). A similarly strong positive relation was
observed with the proposed model’s ‘innovation-task-characteristic’ dimension
(independent valuables of ITSK), including the variables of, ‘informational-tasks’
(TSNF), ‘administrative-tasks’ (TADM), ‘transactional-tasks’ (TRNS), and
‘sustainability-related functionality’ (SUST). However, the ‘technological system
dimension” (TSYS) scored a significantly moderate positive correlation with the
dependent variables. The overall results indicate that there is a strong positive relationship
between the technology innovation characteristics of an ‘integrated virtual enterprise
utility management’ model and the user perception of technology-fit and net-benefit of

the proposed model. As the purpose of the correlation analysis was to reveal only the
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existence (or not) of a relationship (strength and direction) between the different variables
of the model as a preliminary step for further analysis. The following section, will present
an insight information about further advance analysis investigating results in detail.

6.3.2.2 Testing the user perception with regression analysis

To provide an answer to the research hypothesis, the data was analysed using an advanced
analytical method that employed multiple linear regression analysis. The regression
analysis was seen as the most appropriate analytical technique since the goal of this study
was to determine the relationship between user perceptions (as a dependent variable) and
all the variables of technology innovation characteristics (‘technological-characteristics’
and ‘user-task-need characteristics”) of the proposed integrated virtual enterprise utility
management model (independent variables) as depicted in previous Figure 6-7. The aim
Is to relate a dependent variable to a set of independent variables (Mendenhal and Sincich,
1993). To examine the joint impact, a multiple regression analysis was conducted to
predict the user’s intentions with regards to perceived characteristics of the innovation, to
have more understanding into the research model’s effect on user perspectives, and as the
best statistical tool for predicting future user’s technology acceptance. For illustration,
regression analysis is conducted in order to explore the fit between the ‘integrated virtual
enterprise utility management’ technology innovation characteristics and the user task
needs from the user perspective. The intention is to investigate the user perspective in
terms of his / her assessment of the potential benefit in addition to the level of which that
technology “fits” with his / her task needs of managing their utilities services online. The
investigation of user perceptions of ‘technology-fit’ and ‘net-benefits’ are based on a TTF
theoretical framework which, synthesises two research dimensions as identified by
Goodhue (1995). All independent variables of the two dimensions of innovation
characteristics in TTF (‘technological- characteristics’ and ‘task-characteristics’) were
tested in relation to its effects on the two dependent variables of TTF and ‘net-benefit’
independently. The findings of the regression analysis indicate that there is significant
positive strong relation between all independent variables and the user perception of
‘technology-fit’ and ‘net-benefit’ in relation to the proposed ‘integrated virtual enterprise
utility management’ model. Table 6-10 shows the regression analysis results for all

variables and the next sections will present a discussion of the analysis findings.
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Table 6-10: Regression analysis results of all independent variables with ‘user perception of
‘technology-fit” (TTF) and ‘net-benefit’ (the dependent variables)

Dependent variables

. ‘Technology-fit’ (TTF ‘Net-benefit’
Code Independent variables Eystit (TTE)
tariatin| SigNificant tariatin| Significant
coefficient | SAISIC| ~jevel coefficient ESAUSHC) o g

Innovation technological-Characteristic (ITCH)
TINF | Technological information dimension | 0.724 | 4.430 | 0.007 0.808 | 2.170 | 0.025

TSYS | Technological system dimension 0.561 | 3.168 | 0.034 0.638 | 1.129 | 0.010
Tspy | jeehnological onfine services delivery | o g5 | 3614 | 0.001 | 0920 | 3.027 | 0.003
Innovation Task-Characteristic (ITSK)

TSNF | Informational-tasks 0.921 | 3.102 | 0.009 0.985 | 0.308 | 0.002
TADM | Administrative-tasks 0.898 | 1.771 | 0.000 0.923 | 2.011 | 0.031
TRNS | Transactional-tasks 0.766 | 1.610 | 0.003 0.930 | 3.331 | 0.000

SUST | Sustainability-related functionality 0.903 | 0.797 | 0.031 0.894 | 1.082 | 0.007

Dependent variables:
- ‘Technology-fit* (TTF); R? = 0.787; F = 0.014; Sig. = 0.003
- ‘Net-benefit’; R? = 0.810; F = 0.023; Sig. = 0.001

6.3.2.2.1 Testing user perception of ‘technology-fit’; as dependent variable

According to the first part of this study (phase 1), one of the research objectives was to
explain the user perception towards the proposed model from the user ‘technology-fit’
perspective. It aims to provide an understanding of how the model technologically fits with
the user’s task needs. The user perception of ‘technology-fit’ as a dependent variable was
analysed in relation to all independents variables in Table 6-10. The regression analysis
results show that the innovation’s ‘technological-characteristic’ variables of both TINF
and TSDY have a strong positive relationship with user perceptions of ‘technology-fit’
(0.724, p=0.007 and, 0.885, p=0.001 respectively), which is in agreement with research
on electronic eServices, which asserts the role of technological characteristics in affecting
user perceptions (Kankanhalli et al., 2005b, Kankanhalli et al., 2005a). Furthermore, the
‘innovation-task-characteristic’ variables of TSNF, TADM, TRNS and SUST show
another strong degree of positive relationship with user perceptions of ‘technology-fit’
(0.921, p=0.009, 0.898, p=0.000, 0.766, p=0.003 and 0.903, p=0.031 respectively). This
again is in agreement with research findings on user perception towards the adoption of
new technological services from the TTF perspectives as presented in the literature review
in chapter 3. Past research studies on TTF that investigate the impact of ‘innovation task
characteristics’ on user perceptions of technology-fit when adopting new technologies
presented common results. These studies indicate the significantly positive relationship

between these two variables as depicted in Figure 6-10.
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Technological-Characteristics:
Technological information p=0.72
dimension
Technological system p=056
dimension
Technological online p=0.89
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R?=0.79 | User perception of
Utility Task-Characteristics »  ‘Technology-fit’
502 (TTF)
Informational-tasks :
f=0.90
Administrative-tasks
p=0.77
Transactional-tasks
Sustainability-related p=0.90
functionalitv

Figure 6-10: Regression analysis results of user perception of ‘technology-fit’

As show in Figure 6-10, it is interesting to notice that there is a moderate positive relation
between TSYS and the dependent variable user perception of ‘technology-fit’, (0.561,
p=034) which was thought to be strong but seems not to live up to its expected strength.
The regression analysis results have not shown a strong relationship between these
variables as compared with other variables. A logical explanation for this is that the
improvement in technological characteristics of system attributes does not necessary
imply a more positive user perception of the innovation’s technology-fit. The possible
reason for this is that a user might be more interested in the outcome gained from the
technology innovation rather than having an interest in technical specifications of the

system.

6.3.2.2.2 Testing user perception of ‘net-benefits’; as dependent variable

The second objective of the first part of this study (phase 1) was to explain the user
perception towards the proposed model from the user benefit perspective. It aims to provide
an understanding of how the model’s technological attributes will have influence on the
utility user perception towards the benefits of the ‘integrated virtual enterprise utility

management’ model.

213



Chapter 6

The user perception of ‘net-benefits’ as a dependent variable was analysed in relation to all
independent variables and shown in Table 6-10. The regression analysis results indicate
the existence of a highly strong positive relationship between the two independent
variables pertaining to ‘innovation-technological characteristics’ (including, TINF and
TSDY) and ‘net-benefits’ as a dependent variable (0.808, p=0.025 and, 0.920, p=0.003
respectively). In addition, other strong positive relationships were obtained between the
‘net-benefits’ and the three independent variables that pertain to ‘innovation-task-
characteristics’; namely, TSNF, TADM TRNS, SUST with beta coefficient results
(0.985, p=0.002, 0.923, p=0.031, 0.830 p=0.000 and 0.894 p=0.007 respectively).
However, unlike other ‘technological-characteristic’ dimensions, the regression analysis
results show that ‘system technological characteristics’ (TSYS) have a moderate positive
relationship with the user perception of ‘net benefit’ dependent variables (0.638, p=0.010)
(Figure 6-10).

Technological-Characteristics:
Technological information p=081
dimension
Technological system p=064
dimension
Technological online p=0.92
services
2
R =0.81 i
Utility Task-Characteristics > Us‘er perceptlon, of
net-benefits
) B =0.99
Informational-tasks
p=0.92
Administrative-tasks
p=0.83
Transactional-tasks
Sustainability-related p=0.89
functionality

Figure 6-11: Regression analysis results of user perception of ‘net-benefits’

However, a significantly moderate correlation exists between the ‘technological-system
dimensions’ (TSYS) and the user perception of ‘net-benefits’. This finding does not seem
to be in agreement with research on technology adoption and TTF research as specified
in the literature where earlier researchers found that TSY'S had a strong positive influence

on user perceptions of technology-fit, adoption intention and the perceived value of the
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information system. In contrast, this study found that TSYS does not exert the same
strong level of influence on the user perception towards the value of new technology

innovation.

The overall significant levels of the independent variables as displayed in the above Table
6-10 (and depicted in Figure 6-11) are quite strong which subsequently provide a solid
contribution in explaining the formation of the factors affecting respondents’ positive
perceptions towards the benefits of new technology innovation. The results indicate that
there is a significantly strong positive relationship between all the independent variables
and the user perception of ‘net-benefits’ of the proposed ‘integrated virtual enterprise
utility management’ model. The positive influence of the improvement in ‘technological-
characteristics’ on user perceptions of the technology’s value (or its benefits) is supported
by other related studies in TTF and technology adoption. The same type of strong
correlation was observed between both variables of the innovation’s perceived
‘technological-characteristic’s, its perceived ‘task-characteristics’ and the users positive
perception of the benefit outcomes which is also supported by previous literature of
technology adoption and TTF research.

6.4 Summary of hypothesis testing results

To examine the joint impact, a regression analysis was conducted to test the user’s overall
perception towards the proposed ‘integrated virtual enterprise utility management’
platform (or ‘one-stop’ model) and to investigate which independent variable positively
affect the user’s perception. The regression analysis results are shown in Table 6-11, that
presents the relationship between the overall user perception and the two independent
variables (‘technology-fit’, ‘net-benefit’). Table 6-11 presents the beta coefficient, which
indicates the individual contributions of each independent variable to the model. The beta
values of all variables were positive, showing their significant individual contributions in

bringing change to the dependent variable.
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Table 6-11: Regression analysis results Independent variables effects on user overall perception
towards the ‘integrated virtual enterprise utility management innovation’ model

Code Independent variables B coefficient t-statistic Slglr; '\Z(iant
TINF Technology-fit 0.721 3.502 0.031
TSYS Net-benefit 0.827 4.107 0.019

Dependent variable; ‘user overall perception’ toward proposed platform; R = 0.816; F= 0.018; Sig= 0.00

The beta weight indicates that ‘technology-fit’ and ‘net-benefit’ have strong relationships
with the dependent variable, with significant levels of 0.031 and 0.019 respectively. The
results indicate that those independent variables play a significant role in affecting the
dependent variable; furthermore, the direction of this effect is positive.

Table 6-11 also represents the values of the model’s ability to calculate the outcome
variable. For this model, the value of R?, which is a measure of how much of the
variability in the dependent variable is accounted for by the independent variables, is
0.816. This value indicates that both independent variables account for almost 81.6% of
the variation in the user’s positive perception towards the proposed model. Also worthy
of mention is that the value of F is significant (smaller than 0.05), which shows that the
independent variables do a good job in explaining the user’s overall perception. It is
concluded that all the values confirm the significant positive effects of the proposed
model on the overall user perception in relation to the ‘net-benefit’ and technology-fit of

the model with their utility management tasks needs (Figure 6-12).

The technology Innovation
Characteristics

Technological-Characteristics: R?2=0.82

-Technological-Information R2=0.79| Perception of | 5

A 4

characteristics technology-fit e /

- System Technological-characteristics (TTF) User perceived benefits
- eService’s delivery dimension and technology-fit of the
A proposed platform
User tasks-need characteristics: R2=0.81 | Perception of Q‘.’Dq’

] »| ‘Net-benefits’ %//
- Informational

- Administrative
- Transactional tasks
- Sustainability directed function

Phase I; (User perceived Technology-Fit
and benefits perspectives)

Figure 6-12: Theoretical framework to test user overall perception towards the proposed
‘integrated virtual enterprise utility management’” model
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The results obtained in Figure 6-12 indicate that, although the parameter sign obtained was
as expected, there were significantly high levels achieved in relation to the independent
variables ‘technology-fit” and ‘net-benefit’ with beta values of (0.721, p=0.031 and 0.827,
p=0.019 respectively). For this reason, the research sub-hypothesis (H.a (1) and H.a (2)) of
phase | in the research model of this study were accepted. On the other hand, both the sign
and the explanatory capacity of the parameter relating to independent variables
(‘technology-fit’ and ‘net-benefit’) with the dependent variable (‘user overall perception’),
attained satisfactory levels with high R? values obtained (R? = 0.816), which implies the
significance of these variables in positively affecting the overall user perception, thus the
main hypothesis H.a is accepted as well (Table 6-12). The findings support the assumption
that the proposed technology innovation with more user-centric characteristics will
potentially influence users’ perception of ‘technology-fit’ and ‘net-benefits’, which may

lead in turn to a positive user evaluation and indeed their overall satisfaction.

Table 6-12: Test results of the research hypotheses of phase | of this study

Hypotheses Results

The creation of an ‘integrated virtual enterprise utility management’ model,
reflected in a ‘one-stop’ platform, will positively affect users’ engagement
with utility services, as well as their overall perception, with a focus on
‘technology-fit” and ‘net-benefits’.

Main H.a: Supported

Utility users have a positive perception of the ‘technology-fit’ of the
Ha(l) | proposed ‘integrated virtual enterprise utility management’ model in line | Supported
with their online utility services management needs.

Utility users have a positive perception of the potential ‘net-benefit’
outcomes of creating the proposed ‘integrated virtual enterprise utility
management’ model in line with their online utility services management
needs.

H.a(2) Supported

In summary, based upon the above discussion, we realise that technological innovation
characteristics and task-technology fit with regards to different user’s abilities are important
factors affecting a user’s perspective towards technology innovation where rational users
assist technology innovativeness according to their ability to manage utility tasks
effectively. In addition, a user’s positive opinion as regards to the initiation of the
‘integrated virtual enterprise utility management’ model has been identified as most likely
to be impacted by a user evaluation of technology-fit as well as net benefits of the initiation
of the research model
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Chapter 7: User Acceptance Data Analysis and Influence on Individual

Sustainable Behaviour

Introduction, measurement dimensions and scale reliability,
pre-data analysis results (reliability and validity), data
analysis findings of validating of the proposed platform from
user perspectives.

7.1 Introduction

The aim of this research was to validate the adoption of an integrated virtual enterprise
utility management innovation model. This study also examined the influence of
sustainability related functions integrated in the research model to promote users’
behavioural intentions towards sustainability. User technology acceptance, innovation
adoption theory, specific perceived innovation characteristics measurement instruments,
and the theory of planned behaviour (TPB) form the theoretical framework underpinning
this research. The theoretical validation research framework was formulated from the user
technology innovation adoption model and its influence on promoting individual’s
sustainability behaviour. It was assumed that user technology acceptance is related to
perceived innovation characteristics and that adoption tends to be influenced by the
attribute of technology innovation. The influence of sustainability related functionality
that was integrated within the model was also included in the validation framework to

predict the model’s potential effects to promote pro-environmental behaviours.

Two phases of validation of the research model were defined in this research: the user
technology acceptance in relation to perceived innovation characteristics, and their
evaluation of the model effects on their sustainability behaviour. More specifically, there
are six attributes of a users intention to adopt innovation, which are: compatibility with
prior-experience, compatibility with values, measurability, communicability, others’ use,
and trailability. In addition, there are three behavioural related measurements of the
evaluation of model potential effects on their behavioural intentions towards
sustainability. These six attributes of innovation characteristics and three behavioural

related measurements, were included in the study.
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As described earlier in Chapter 3, a review of previous literature was conducted in order
to specify which theories and variables are related to this research model of technology
acceptance and individual behaviour intention. During this literature review, the
researcher identified those studies that could help formulate this research’s theoretical
validation framework in the context of eServices and utility management over the
Internet. Those theories and variables which related to the individual innovation
technology adoption and sustainable behaviour were selected. More specifically, the
TAM, DOI, perceived characteristics of innovation (PCI) and theory of planned
behaviour (TPB) were selected as an appropriate theoretical base to be used in the
validation phase of this research (as justified earlier in Chapter 3). A diagram of the

research model is shown in Figure 7-1.

Evaluation of model effects on promoting both;

Phase Il Phase 111
User technology acceptance Individual sustainability behavioral intentions

v | v

Intention to adopt Virtual enterprise Evaluation of model effects on promote
integrated utility management Behavioural Intention towards
innovation Model Sustainability

TAM Model Theory of Planned Behaviour
(TPB) constructs
L > Perceived Usefulness

Attitude

Perceived Ease of Use

Subjective Norms

PCI Dimension based on DOI Model

Perceived Behavioural
Compatibility with prior- Control

experience

Compatibility with values

Others’ Use

Communicability

Measurability

Trialability

Figure 7-1: Theoretical conceptual framework (Source: Author)
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To validate the research model, a questionnaire was developed and implemented among
utility user residents of Riyadh city (Saudi Arabia). The analysis consisted of assessing
whether each of the model components, comprising the conceptual framework, were
related to the users technology adoption of the research model and its effects on their
sustainability behavioural intention.

The validation phase was used the theoretical validation framework approach and
measurement dimensions of user technology acceptance and behavioural intention to
sustainability behaviour as formulated in Chapter 3. This chapter begin by the pre-data
analysis results, which are a preliminary stage to prepare the data for advanced statistical
analysis (Section 7.2). Sections 7.3 and 7.4, present the results of validating the users’
acceptance of the integrated virtual enterprise utility management’ platform (or 'one stop'
model) and a detailed discussion of findings. This chapter also includes a description of
the results that have emerged from the evaluation of the model’s effects to promote
individual behavioural intention towards sustainability. This chapter concludes with a
brief summary of the findings and the results of the hypothesis testing.

7.2 Pre-data analysis results (pre-analysis)

The data collected for this study was analysed using SPSS (i.e. statistical package for
social sciences) software to explore both the users’ intention to use the innovation of
‘integrated virtual enterprise utility management’ platform (or ‘one-stop’ model) and the
research model effect on individual behaviour intention to environmental sustainability.
The SPSS tools present the results of the distribution of the respondents’ demographic
characteristics information, which found that the percentage was representative of the
populations. Some survey items were reverse coded to be appropriate for the context of
this study. For instance, to present the positive effect on users’ intentions to accept the
innovation and in order to verify response validity, | used the items: PUSF4 perceived
usefulness, CMU2 communicability, OU3 others’ use, and CMPV1 compatibility of
perceived values. The survey items were tested for both reliability and validity. The
Cronbach’s alpha coefficient for each research construct was tested for reliability, while
a factor analysis was used for construct validity (convergent and discriminant) for all
survey constructs. Hypotheses were tested using multiple linear regression analysis. The
analysis was used to examine capabilities for predicting the users’ future intention to use
the innovation. The analysis was also used to examine potential effects of sustainability-

related functions within the technology innovation model on individual behaviour
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intention to environmental sustainability. Furthermore, both critical factors of PCI and
behavioural intention determinants influence the utility of the users’ willingness to accept
the innovation and to study the potential effects of the model on individual intention to
sustainability, which were identified and ranked according to sorted means of dependent
variables. The data analysis is discussed in the following sections.

7.2.1 Reliability and validity

Reliability analysis is important to assess the research survey questionnaire and to verify
the internal consistency of the variables (Chu and Murrmann, 2006). The purpose of the
reliability analysis is to ensure that the scale used in the questionnaire consistently
measures the questionnaire variables and that the items are internally consistent in the
survey instrument. In reliability analyses, Cronbach’s alpha is the most commonly used
measurement in related research. To ensure consistency and reliability, theory-based
definitions of the integrated virtual enterprise utility management platform (or ‘one-stop’
model) and user intention determinants to accept the innovation and effects to promote
behavioural intention to sustainability were defined and used for each survey question in
the questionnaire. The survey items’ internal consistency and reliability were tested by
calculating the Cronbach’s alpha (Nunnally and Bernstein, 1978). Normally, the
Cronbach’s alpha coefficient value for assisting reliability falls in the ranges of 0 to 1,
where values closer to 1.0 show more internal consistency of the items in the scale. The
minimum sufficient Cronbach’s alpha value is 0.6, as suggested by Nunnally Jum and
Bernstein Ira (1978).

The measures in the first part of this questionnaire were adapted from previous studies.
The measures of relative advantage were adapted from Moore and Benbasat (1991),
Huang (2006), Horst et al. (2007), and Wangpipatwong et al. (2008), in addition to
construct of TAM; perceived usefulness. Other items of compatibility, complexity,
communicability, measurability, and others’ use were adopted from other studies (Carter
and Belanger, 20044, Vijayasarathy, 2004, Reddick, 2005, Hernandez and Mazzon, 2007,
Wang et al., 2005, Ha and Stoel, 2009, Venkatesh et al., 2003, Hsu et al., 2007), while
trialability was taken from Moore and Benbasat (1991), Agarwal and Prasad (1997), and
Venkatesh et al. (2003). The items used to measure the users’ intentions to accept the
technology innovation were adapted from Pavlou (2003) and Gefen and Straub (2000). A
detailed list of the survey instrument items (part one) of user intention to innovation

acceptance is provided in Chapter 3 (Table 3-4). Each item scale was a Likert-type scale
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ranging from 1 to 5 (1 strongly agree and 5 strongly disagree).

The perceived characteristics of the ‘integrated virtual enterprise utility management’
platform (or ‘one-stop’ model) were measured using a 52-item questionnaire, which
comprised: 14 items for the perceived usefulness scale, 11 items for the compatibility
scale (8 items for CMPE, 3 items for CMPV), 9 items for the perceived ease-of-use scale,
5 items for the others’ use scale, 4 items for the communicability scale, 4 items for the
measurability scale, and 5 items for the trialability scale. The reliability of all of the items
was verified using Cronbach’s alpha (Cronbach and Murphy, 1970). Table 7-3 illustrates
the reliability analysis results for the study constructs, including the number of items
analysed and alpha and standardised values. Based on the literature review and the
theoretical foundation of TAM, DOI and six PCI constructs were included, which are:
perceived usefulness, perceived ease of use, compatibility with prior experience, and
compatibility with values, communicability, measurability, trainability and others’ use.
The second part of this questionnaire surveyed the effect of the sustainability-related
functionality within the research model on user behavioural intention to sustainability.
The measures were adapted from previous studies where the TPB is a widely applied
theoretical framework for explaining behaviour and behaviour change at an individual
level, as described earlier in Chapter 3.

This research follows an instruments framework initiated by, for example, Ajzen (1991)
in defining the survey measurement constructs based on the TPB. It is used to explore the
extent to which sustainability related functionality integrated in the research model can
promote the individual behavioural intention to sustainability. Both effects on the three
main TPB determents and on the behavioural intention as a dependent determinant were
examined in relation to sustainability behavioural intentions. This study was aligned with
the recent need for research to focus on behavioural intention at an individual level to
improve environmental behaviour (Spence et al., 2009). As shown in chapter 3 (Table 3-
5) a detailed list of the survey instrument items that potentially affect the promotion of
user behavioural intention to sustainability was identified. Each item scale was a Likert-
type scale, ranging from 1 to 5 (1 strongly agree and 5 strongly disagree). The effects of
sustainability-related functions within the research model to promote user behavioural
intention to sustainability were measured using a 12-item questionnaire, comprised of 4
items for each TPB measure scale. The reliability of all the items was verified using
Cronbach’s alpha (Cronbach and Murphy, 1970). Table 7-1 illustrates the reliability
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analysis results for the study constructs, including the number of items analysed as well
as alpha and standardised values. Based on the literature review and the theoretical
foundation of TPB theory, the three constructs of TPB included: attitudes, subjective
norms and perceived behavioural control.

All of the items in the questionnaire were assigned to both the related perceived
innovation characteristic variable and user behavioural intention to sustainability, as
measured by TPB constructs. The values of the Cronbach’s alpha in Table 7-1 indicate
that all of the values fell in the range of 0.803 to 0.971, demonstrating that all of the items
used to measure different constructs are internally consistent. Of all the constructs, the
variable perceived usefulness was highest at 0.971 while communicability and
measurability had the lowest values of 0.803 and 0.829, respectively. The reliability
analysis results show acceptable reliabilities for all of the variables used in this study
(above 0.80). The statistics on Table 7-1 highlight the evidence that all of the variables

are significantly reliable, which supports our assumptions about their reliability.

Table 7-1: Reliability Analysis (Alpha Coefficients for Factors Resulting From Factor Analysis)

Measurement constructs

Innovation technology acceptance measure s Cronbach's
(PCI Constructs) alpha (o)
Perceived Usefulness (PUSF) 14 0.971
Ease-of-use(PEOU) 9 0.938
Compatibility:

Compatibility with prior experience (CMPE) 8 0.908
Compatibility with values(CMPV) 3 0.881
Others’ use (OU) 5* 0.889
Result demonstrability:

Communicability (CMU) 4 0.803
Measurability (MSA) 4 0.829
Trialability(TRI) 5 0.962
Behavioural intention to sustainability measures e Cronbach's
(TPB Constructs) alpha (o)
Effects of sustainability-related functionality on attitudes 5 0.937
Effects of sustainability-related functionality on subjective norms 5 0.968
Effects of sustainability-related functionality on perceived 5 0915
behavioural control

* Originally this construct was measured with six items. One item was dropped to improve reliability.
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7.2.1.1 Content validity

Content validity was verified using a critical evaluation of the definition of each construct
included in the survey by reviewing the theories and research findings relevant to the
validation framework used in this thesis, including: previous research studying in users’
technology acceptance and effects of perceived characteristics of innovation on user
intention to use the technology and promote individual behavioural intention to
sustainability. In the first part of the validation phase, the item content for each construct
was adapted from existing scales in the relevant literature of online services adoption in
the similar fields of e-government, e-commerce, and e-banking. The second part of
validating the influence of the research model to promote sustainability is adopted from
relevant literature of consumption behavioural change and design interventions to
promote household saving energy and resource consumptions. The survey constructs and
items’ content were also validated by other PhD researchers who work in the same area
of technology adoption and sustainability behaviour change. Therefore, the measures are

believed to have sufficient content validity.
7.2.1.2 Convergent validity

In general, the aim of the validity analysis is to verify that the survey instrument
accurately measures what it intends to measure. To analyse the survey construct validity
of the first part of this study, the TAM, six PCI constructs and behavioural intention to
sustainability measures (TPB Constructs), were evaluated according to their factor
loading values using SPSS software. The factor loadings results of all items values are
given in Table 7-2. The expected outcome of factor loading analysis is to measure the
strength of the items’ relationship with its relevant constructs. Iltems with a high value of
loading indicate a significant correlation of the items with the related constructs that they
were loaded with. In this study, the factor loadings for all items are illustrated in in Table
7-2. The items’ loading values ranged from 0.607 to 0.908, indicating that almost all of

the items were loaded very well with their related construct.
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Table 7-2: Factor analysis of research variables and detailed variable items of perceived
characteristics of the integrated virtual enterprise utility management platform (or ‘one-
stop’ model)

S _ Factor S —
No Items | Description Loading| Detailed item definition
' S
TAM; Perceived usefulness
1 |PUSFO | Time saving 0.876 Using the ‘one-stop” utility management enablt_es me
to save my time and accomplish tasks more quickly?
I get all the information | need for taking care of my
> |pUsF1 | convenience 0.892 ut|I|ty‘ managerpent .transa}gtlons more conveniently
from ‘one-stop’ online utility management than from
traditional service providers’ websites.
S By using ‘one-stop’ online utility management, I get
3 |PUSF2 Communication 0.762 | better service than from service providers’ websites or
channel .
branch offices.
Using the ‘one-stop shop’ utility management will
4 |PUSF3 | Quality of services 0.734 | improve the quality of the utility resource
management | am looking for.
5 |PUSF4 |Perceive usefulness | 0.876 | I find ‘one-stop’ utility management not useful.
I find the use of ‘one-stop’ utility management to have
6 |PUSES Perceive 0.876 | Superior ffzatures_ than eX|s_t|ng utility services
consequences providers’ websites and will have a positive impact on
my utility management function.
Would you value the integration of online utility
7 |PUSF6 |Perceived Value 0.884 | services in ‘one-stop’ single windows of interface into
the utilities management on the internet?
Quality of The innovation of ‘one-stop’ online utility
8 |PUSF7 YO 0.724 | management will benefit me to know more about
Information - :
accurate utility resource consumption.
Sharing of The innovation of ‘one-stop’ online utility
9 |PUSF8 g9 0.901 | management will increase my awareness of my
Information - .
existing energy/utility resource usage.
It would be useful to have a utility business intelligent
Decision Subport agent in the ‘one-stop utility management who would
10 | PUSF9 . PP 0.794 | manage my utility portfolio and search information for
services ; - .
me with regular recommendations according to my
profile and utility usage targets that | have defined.
Services Using the ‘one-stop’ utility management enables me
11 |PUSF10 X 0.668 | to have responsive and ad-hoc information about
responsiveness ' X . L
service choices and live utilities usage feedback.
Functionalit Using the ‘one-stop’ utility management enables me
12 |PUSF11 y 0.842 | to achieve my goals of saving costs and resource
Features e .
usage depreciation for environmental reasons.
. I value initiating the function that enables setting the
User-profile and utility usage target within the integrated utilities
PUSF12 | utility usage target 0.798 -y Usage target wi > INtegrated u i
sitting service management innovation, making it easier for
me to control my utility usage.
Using the ‘one-stop’ online utility management gives
13 |PUSF13 | Controllability 0.657 | me greater management tools to control my utility
consumptions.
Overall, I find using the ‘one-stop’ online utility
14 |PUSF14 | Service satisfaction | 0.813 | management to be advantageous in performing my

home utility management tasks.
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PCI ; Compatibility with Prior experience (CMPE)

Compatibility with

During the last 12 months, I have used the existing

15 |CMPEO | existing online 0.829 | online utilities service management website and | feel
utilities management it is compatible with my skills.
I am familiar with managing my utilities’ services
16 [CMPE1 | Skills experiences 0.772 | online and they are compatible with my skills
experiences.
17 lcMPE2 Com'patlblllt.y with 0.900 Usmg the ‘one-stop’ utility management was a new
new innovation experience for me.
18 |cMPE3 Com'patlblllt.y with 0.778 Using one-S'Fop utility management was different
new innovation from everything that | have experienced before.
Compatible of new For me, using the innovation of ‘one-stop’ integrated
19 [CMPE4 | -omPal 0.867 | utilities service management to manage my utilities
innovation Do . .
portfolio will be a positive experience.
Compatible of new ‘One-stop’ online utility management is compatible
20 |CMPES5 |innovation with prior | 0.771 | with my experience with the available utility service
experience provider’s website.
Compatible with I have the necessary knowledge and skills to use the
21 |CMPEG6 P . 0.810 | integrated ‘one-stop’ utility management on the
knowledge and skills .
internet.
Overall experience Please rate your overall level of your experience
22 |CMPE7 EXP 0.719 | compatibility with the innovation of integrated ‘one-
compatibility s et
stop’ utilities management.
PCI ; Compatibility with Values (CMPV)
Compatibility with Using integrated ‘one-stop’ utility management
23 leMPVO values regards utility 0.833 provides capablll_tles or potent_la_ls that are in line with
resources my values or beliefs about efficient management of
management my utility resources and control resource usage.
Innovation . . y s .
24 |CMPV1 | Compatibility with 0.661 The 1n_t<_3grated one-stop gtlhty management provides
capabilities that conflict with my values.
values
Overall Innovation . . . Y e .
25 |CMPV2 | Compatibility with 0.831 Using the 1ntegrz_1ted one-stop utility management is
values completely consistent with my values.
TAM ; Perceived Ease-of-use (PEOU)
I am interested in having an integrated ‘one-stop’
26 |PEOUO | Accessibility 0.897 | utilities management innovation with one-click
administration of all my utilities accounts.
. . vy Using the integrated ‘one-stop’ utility management
27 |PEOU1 E;Jenctlonallty ease-of 0.764 | innovation makes it easier to do my utility
management tasks.
Interface attractivel I would find integrated ‘one-stop’ utilities
28 |PEOU2 Y1 0614 management innovation to be easy to interact with and
and effortless : L
require the least effort needed to manage my utilities.
29 |PEOU3 | Familiarity 0.831 | fInEi |t.e.asy to learn howlto use 'Fhe integrated ‘one-
stop’ utility management innovation.
Intearated services In the case of grouping online utility services in one
30 |PEOU4 gra 0.697 | place, does that make you better use and adopt these
provision o
services®
Personalized online Using a personalized online services provision will
31 |PEOUS 0.745 | contribute to making the online utility management

services provision

easy and friendly to use.
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Using a single point of utility bills payment in ‘one-
one stop’ utility management would be easier for me

32 |PEOU6 | Payment transactions | 0.840 .
to conduct transactions and enable me to pay more
quickly.
I believe the integration of all utility services online in
Information sharin ‘one-stop’ utility communication environment will
33 |PEOUY Narng | 0678 | enable the ease of interaction with all utilities parties
and communication . . . .
(service providers, services regulator, sustainable
community, etc.)
34 |PEOUS | Overall ease-of-use | 0.897 _Overall, | believe that the one-stop utility management
is easy to use.
PCI ; Others’ use (OU)
Influence of others’ For changing my intention to use the innovation, | am
35| OU0 Use 0.607 | influenced by my peers’ decision to use the
innovation.
36 | oul Awareness of others 0.780 In my area, people are aware of managing utility
use services online.
, Some of my friends in this city are using the online
37 | OU2 E;guence of Others 0.908 | services on the Internet to manage their utility
Services.
38 | ous Influence of Others 0.754 | have_ r_10t seen many others using the Internet to do
use the utility management functions.
Influence of service For changing my intention to use the innovation, | am
39 | ouU4 . 0.875 | influenced by utilities service provider/regulator
provider or regulator X .
advice or recommendations.
PCI ; Communicability (CMU)
. I believe that ‘one-stop’ utility management will be an
Co-operative . S . - .
o appropriate communication medium for interaction
40 |CMUO |communication 0.825 . . - . . .
. with utility service providers and other utility parties
medium . . .
to archive better utility resource savings.
Using ‘one-stop’ utility management is advantageous
Share depreciation for me, and | am willing to use the innovation as a
41 |CMU1 benefit P 0.904 | communication medium to share resource usage
depreciation benefits with other third parties that are
providing service integration and advice.
Communicabilit The potential communication to other utility parties
42 | CMU2 : y 0.681 | using ‘one-stop’ utility management innovation would
with others >
be difficult.
It is one of my demands to have an interaction
43 | cMU3 C(_)mmunlcabl_ll_ty 0.839 medium fco_ communlcate V\/_lth sust_amabl_e
with communities communities online to participate in saving
environment resources.
PCI ; Measurability (MSA)
44 | MsAO Measu_rement of 0.873 It is easy for me to ’real.lge the outcomes peneflt Qf
potential outcomes using the ‘one-stop’ utility management innovation.
Level of . R
45 | MSA1 | Measurement 0.840 The resylts of using ‘one-stop’ utility management
. innovation are easy to measure.
complexity
46 | MSA3 |Results visibility 0.654 The resylts ofusmg one-stop’ utility management
innovation are obvious.
- The advantages of using ‘one-stop’ utility
47 | MSA5 Capability of measure 0.714 | management innovation are easy to measure and

potential advantages

evaluate.
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PCI ; Trialability (TRI)

48 | TRIO G_en_eral trialability 0.786 | | am willing to try using it.
willingness
Functionality I am likely willing to try out a various ‘one-stop’
49 | TRI1 |trialability 0.753 | utility management functionality to manage my utility
willingness services.
Trialability I have the willingness to try the innovation to
50 | TRI2 | willingness with 0.736 | participate with other utilities’ stakeholders to archive
other parties more efficient use of utility resources.
51 | TRI3 Trlalablll_ty 0.845 | Ija_ve had many opportunities to try out the ‘one-stop
opportunities utility management innovation
52 | TRI4 _Overall trialability 0.792 | Please rate your overall level of interest in trying it.
interest level
Sustainability-related functionality on behavioural intention to sustainability;
Effects on (TPB; Attitudes towards the behaviour (ATT))
For me, using innovation and sustainability-related
53 | ATTO | Beneficial 0.854 | functionality for utility resource management of my
utilities portfolio will present a high potential for gain.
I would think using the sustainability-related
Positive experience — functionality (goal setting, real-time feedback
54 | ATT1 - o 0.837 : - . :
wise — not wise idea demonstration, etc.) will be a positive experience and
wise to be applied?
56 | ATT?2 Favourable — 0.915 My a_ttltut_j(_a towards using the innovation for
unfavourable sustainability purposes would be favourable.
Over all attitudes: Overall, I would support the idea of integrating virtual
57 | ATT3 . . 0.837 | enterprise integrated utility management framework;
good idea —bad idea L .
so | think it is a good idea
Sustainability-related functionality on behavioural intention to sustainability;
Effects on (TPB; Subjective norms (SBN))
Decision influenced My decision to sustainable behaviour would be
by comparison with influenced by the features of sustainability reeled
58 | SBNO y P 0.950 | behaviour in the research model; specifically by:
other neighbourhood . ; oF
. neighbourhood comparison of utilities resource use
consumption X
behaviour.
Decision influence by My decision to sustainable behaviour would be
59 | SBN1 | comparison with 0.756 | influenced by; regional comparison and they have
regional consumption great impact on my behaviour.
Decision influence by My decision to sustainable behaviour would be
service provider or influenced by; comparison provided by utilities
60 | SBN2 . 0.814 . : . . .
services regulator service provider or services regulator with advices and
comparison data recommendation
Overall rate of If I know that other using the innovation for better
61 | SBN3 | influence of my 0.789 | sustainable behaviour, I will be more influenced to do
decision by other same.
Sustainability-related functionality on behavioural intention to sustainability;
Effects on (TPB ; Perceived behavioural control (PBC))
Using the innovation and sustainability-related
63 | PBCO | Control belief 0.851 | functionality makes me feel that sustainability
behaviour was entirely within my control
Facilitatin Using the innovation and sustainability-related
64 | PBC1 Itating 0.767 | functionality help in facilitating my future intention to
conditions . .
sustainable behaviour
65 | PBC? kn(_)wledge/self- 0.873 It will positively affgct my knowledgg, and the ability
efficacy the towards pro-environmental behaviour
Using the innovation and sustainability-related
66 | PBC3 | Past experience 0.784 | functionality will promote my experience to deal

sustainability behaviour
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In the literature on technology innovation adoption, Moore and Benbasat (1991)
developed a precise and reliable instrument to measure the perceptions of adopting
information technology innovation using the diffusion of innovation constructs (Rogers
Everett, 1995). This instrument consists of eight measurement constructs of the perceived
characteristics of technology innovation. Some related studies considered that both
perceived relative advantage and compatibility are similar and loaded in a single construct
(Karahanna et al., 1999, Moore and Benbasat, 1991). In fact, while the two constructs
were defined as different constructs, some scholars conducted their studies by loading
these constructs together. According to Moore and Benbasat (1991), while the constructs
are ‘conceptually different, they are viewed identically by respondents, or there is a causal
relationship between the two’. It is “unlikely that respondents would perceive the various
advantages of using [online services], if its use were in fact not compatible with the
respondents’ experience or work style” (Moore and Benbasat, 1991, p .208). In this study
of testing technology acceptance (validation phase 1), the researchers tested the two
constructs that were originally defined by the theories to predict the utility users intention
to use the new innovation of integrated virtual enterprise utility management platform (or
‘one-stop” model). This testing also gave the researchers a better insight into how to

explore the users’ perceptions.

Furthermore, in the second part of the validation phase, this study follows best practice
guidelines of Ajzen (1991) in designing a reliable instrument to measure the model
effects to promote individual behavioural intention based on the TPB. This study also
explores the extent to which behaviour related constructs of TPB are affected by
sustainability-related functionality integrated within the research model, and the extent to
which it can promote the overall individual behavioural intentions towards sustainability.
This supports a recent need to promote sustainability by emphasising environmental

behaviour on an individual level (Spence et al., 2009).
7.2.1.3 Discriminant validity

Discriminant validity is used to show that the measure of interest is not inappropriately
related to a measure of a completely distinct construct (Messsick, 1995). The items load
result should more highly correlate with other items of the same construct rather than with
other items of other constructs. Fornell et al. (1982) suggested that the squared

correlations between two different measurement constructs must be lower than the
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variance shared by the measures of a construct. By adopting this suggestion, the
researchers tested the discriminant validity of the survey instruments’ items and related
constructs, the results are presented in Table 7-3. All of the shared variances between any
two constructs were smaller than the amount of variances extracted by one of the two
constructs. Therefore, the constructs of the survey for this study had sufficient
discriminant validity. Consequently, it could be considered valid for further analysis in
predicting future user intention to use the innovation of the integrated virtual enterprise
utility management platform (or ‘one-stop’ model) (Table 7-2) and to investigate model

potential effects to promote individual behavioural intention to sustainability (Table 7-3).

Table 7-3: Pearson correlation coefficients and discriminant validity test (diagonal elements are a
square root of the AVE)

Perceived innovation characteristics measurement 2B eE i_ntenyipn
(PCI constructs) towards sustainability
Constructs (TPB constructs)
PUSF |CMPE |CMPV | PEOU | OU CMU | MSA|TRI | ATT |SBN |PBC

PUSF 0.809
CMPE 0.042 | 0.734
CMPV 0.011 | 0.072 | 0.812
PEOU 0.013 | 0.060 | 0.012 | 0.680
ou 0.199 | 0.031 | 0.003 | 0.022 | 0.591
CMU 0.038 | 0.061 | 0.072 | 0.038 | 0.091 | 0.733
MSA 0.106 | 0.012 | 0.013 | 0.061 | 0.109 | 0.023 |0.821
TRI 0.039 | 0.017 | 0.053 | 0.046 | 0.072 | 0.018 [0.062 | 0.664
ATT 0.111 | 0.045 | 0.153 | 0.065 | 0.189 | 0.045 |0.076|0.015| 0.887
SBN 0.056 | 0.307 | 0.037 | 0.110 | 0.020 | 0.117 |0.178|0.021| 0.146 | 0.912
PBC 0.052 | 0.050 | 0.146 | 0.095 | 0.328 | 0.209 [0.326 |0.123| 0.341 | 0.062 | 0.850
Diagonal elements represent the average variance extracted, while the other matrix elements represent the shared
\'I{?]re!ag(frerélations between any two distinct RA, CMPE, CMPV, PEOU, OU, CMU, MSA, TRI were lesser than 1.0
and AVE for diagonal elements are above cut-off value of 0.5 as recommended by Fornell and Larcker (1981).

When conducting the regression analysis, the possibility of the multicollinearity problem
was also checked. The Pearson correlation matrix for constructs of TAM, DOI, the PCI
and the integrated virtual enterprise utility management platform (or ‘one-stop’ model)
effect on individual behavioural intention (i.e., TPB constructs) was examined for the
extent of multicollinearity problems (see Table 7-3 and Table 7-4). Multicollinearity
exists when the overall p-value might be significant, but the p-value for each predictor
might not be significant and the correlation between the coefficients is very high (i.e.,
above 0.9). In this study, none of the correlation values (see Table 7-3 and Table 7-4)
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were above 0.90. The highest squared correlation among the independent variables was
0.19, which was between the measure of perceived usefulness and complexity of
innovative model of this study. None of the squared correlations were close enough to
0.80 to suggest a problem with multicollinearity among the research variables (Hair Jr et
al., 1995). Second, the p-value for each predictor is also significant. Moreover, the values
of tolerance (above 0.2) and variance inflation factor (VIF) (below 5) for each predictor
confirmed that there was no evidence of significant multicollinearity among the research

variables.

Table 7-4: The Variance Inflation Factor (VIF) and correlation Matrix for PCI dimension of the
integrated virtual enterprise utility management platform (or ‘one-stop’ model)

Collinearity
Constructs | N0 | Statistics IU |PUSF| CMPE |CMPV | PEOU | OU |CMU|MSA| TRI
Tolerance| VIF
U 1 | 0735 |1.361]1.000
PUSF | 14 | 0651 |1.536]0.074]1.000
CMPE | 8 | 0854 |1171]0.0620.013| 1.000
CMPV | 3 | 0751 |1.332]00230.018|0.457**| 1.000
PEOU | 9 | 0594 |1.684|0037|0.191| 0.054 | 0.065 | 1.000
ou 5 | 0624 |1.603|0154]0121] 0134 | 0.125 | 0.254* | 1.000
CMU | 4 | 0934 |1.071]0.128 D.244*{0.264**|0.465%*| 0.015 | 0.125 | 1.000
MSA | 4 | 0585 |1.709]0.018]0.065| 0.397* | 0.019 |0.054**|0.354**| 0.036 | 1.000
TRI 5 | 0854 |1.171|0043]0.124 ] 0.185* | 0.065* | 0.048 | 0.075 |0.064*D.467*4 1.000

- U : User intention to accept the ‘one-stop’ utility management innovation
-*p<0.05; ** p <0.01.

- Values of tolerance for all predictors are > 0.2

- Values of variance inflation factor for all predictors (VIF) are <5

Table 7-5: The Variance Inflation Factor (VIF) and correlation Matrix for behavioural intention
dimension of research model effects on individual behaviour intention to sustainability

No Collinearity Statistics
Constructs e Bl ATT SBN PBC
Tolerance VIF
Bl 1 0.834 1.199 1.000 .
ATT 4 0.788 1.269 0.061 1.000
SBN 4 0.754 1.326 0.079 0.002 1.000
PBC 4 0.698 1.433 0.038 0.034 0.317** 1.000

- IB : Effects of sustainability-related function (within research model) on user behavioural intention towards
environmental sustainability

-*p<0.05; **p<0.01.

- Values of tolerance for all predictors are > 0.2

- Values of variance inflation factor for all predictors (VIF) are <5
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7.3 Data analysis results of validating the user acceptance of an integrated virtual
enterprise utility management platform

7.3.1 Correlation matrices

Correlation is a statistical method that is used for measuring or describing the relationship
between two variables. Although identifying the correlations among variables is essential,
it cannot be described as a relationship between cause and effect. The information given
can only be taken as an indicator. Correlation analysis can be applied either independently
or as a preliminary stage to regression analysis. Correlation analysis can demonstrate
which variables have closer relationships with the independent variable and should be
included in the model. Correlations among the eight PCI constructs, in the context of the
user’s perception towards the acceptance of the integrated virtual enterprise utility
management platform (or ‘one-stop’ model), are presented in Table 7-6.

An initial correlation analysis was conducted to analyse the relationship between the
users’ perception to different characteristics of the integrated virtual enterprise utility
management platform (or ‘one-stop’ model) and their intention to accept and adopt these
services. Table 7-6 shows the correlation of intention to use the model and perceived
innovation characteristics. The eight innovation characteristics (independent variable,
RA, PEOU, CMPV, CMU, TRI, CMPE, and MSA) were positively correlated with the
construct of users’ perception to use of the integrated virtual enterprise utility
management platform (or ‘one-stop’ model), and all were statistically significant. In
addition, others’ use (OU) was partially correlated with the dependent construct of users’
perception of using the innovation and was also partially statistically significant. These
correlations were all expected, excluding the OU variable, which provides support for the

identified hypotheses.

Table 7-6: Correlation matrix for ‘intention to use’ the integrated virtual enterprise utility
management model and perceived characteristics determinants

Perceived Characteristics Determinants
Constructs
PUSF | CMPE | CMPV | PEOU ou CMU MSA TRI
Cgfraerlsa?i'zm 0.164%* | 0.354** | 0.451** | 0.279%* | 0.213** | 0.415* | 0.201* | 0.429**
Sig. (2-tailed) | 0.001 | 0.000 | 0.003 | 0001 | 0.007 | 0.002 0.003 0.006
N 1178 1178 1178 1178 1178 1178 1178 1178

** Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed).
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In order to evaluate the theoretical relationships among the relevant factors, a regression
analysis was conducted. All of the independent variables were expected to be positively
associated with their dependent variables. A detailed data analysis for predicting user

intention to use the innovation is illustrated in the next section.

7.3.2 Multiple regression analysis

The data was analysed using multiple linear regression analysis. The purpose of a
regression analysis is to relate a dependent variable to a set of independent variables
(Mendenhal and Sincich, 1993). Regression analysis was seen as the most appropriate
analytical technique since the goal of this study was to determine the relationship between
users’ intention (dependent variable) and users’ perceptions of the integrated virtual
enterprise utility management model (independent variables). Assumptions of
multivariate normal distribution, independence of errors, and equality of variance were
first tested. There were no violations of these assumptions. Multicollinearity was not a
concern with this data set, as confirmed earlier by the lack of evidence of significant
multicollinearity among the research variables. Outlier influential observations were
identified with leverage and standardized residuals, as well as Cook’s D-statistic. This
analysis indicated that there were no problems with respect to influential outliers. To
examine the joint impact, a regression analysis was conducted to predict the users’
intentions to use the innovation model and investigate which perceived characteristics of
innovation best predicted the users' acceptance. Taking a 5% significance level (2-tailed),
the results indicate that the seven characteristics of innovation constructs considered in
the model account for 78% for the dependent variable of user intentions to use the
innovation model by utility users (see Table 7-7). RA, PEOU, CMPV, CMU, TRI, CMPE,
and MSA were statistically significant.

Table 7-7 shows the beta values, indicating the individual contributions of each
independent variable to the model. The independent variables RA, PEOU, and CMPV
have beta values of 0.441, 0499, and 0.307, which indicates that a change of one standard
deviation in any variable will result in a change of 0.441, 0.499, and 0.307, respectively,
on standard deviations of the dependent variable users’ intention to use the innovation.
Similarly, the beta values of the variables CMU, TRI, CMPE, and MSA are 0.057, 0.292,
0.231, and 0.173, indicate that one standard deviation change in perceived navigability
will result in a change of 0.057, 0.292, 0.231, and 0.173, respectively. The beta weight
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indicated that PUSF, PEOU, and CMPV were the strongest predictors, with a level of
significance of 0.039, indicating that these independent variables play a significant role
in predicting the dependent variable; however, the direction of this effect is positive. This
is followed by CMU, TRI, CMPE, and MSA. In addition, the smallest beta weight was
found for OU. Evidently, OU, such as users’ intentions to try the innovation, influence of
others using the services, self-efficacy, and ability to use new innovations, had little to do
with users’ intention to use the integrated virtual enterprise utility management model of
this study. The beta values of all of the variables (excluding others’ use OU) are positive,
showing their significant positive individual contribution in bringing change to the
dependent variable. The t-statistic along with the beta value is a measure of the probability
that the actual value of the beta is not zero. The larger the absolute value of t, the less
likely that the actual value of the beta could be zero.

Table 7-7: Regression coefficients on predicting users’ acceptance of the integrated virtual enterprise
utility management platform (or ‘one-stop” model)

Hypothesis No. | Independent Variables B coefficient t-statistic P-value
H.b (1) PUSF 0.441 4.430 0.003
H.b (2) PEOU 0.499 4.132 0.020
H.b (3) CMPE 0.231 3.168 0.019
H.b (4) CMPV 0.307 3.614 0.011
H.b (5) ou 0.057 0.781 0.217
H.b (6) CMU 0.128 2.910 0.009
H.b (7) MSA 0.173 2.497 0.034
H.b (8) TRI 0.192 3.784 0.007

Dependent Variable Adoption of ‘one-stop’; R = 0.973; R? = 0.947; F = 0.021; Sig. = 0.000

Table 7-7 also represents the values of the model’s ability to calculate the outcome
variable (the F test), value of R, the corresponding R? and the adjusted R?. The value of
the software is the value of the multiple correlation coefficients between the independent
and the dependent variables. For this model, the value of R in which all independent
variables are included is 0.973. This value of R provides a measure of how well intention
can be predicted from the set of scores of the independent variables. The positive value
of R confirms that seven of the eight independent variables in the research model can best
predict the users’ intention to use the integrated virtual enterprise utility management
platform (or ‘one-stop’ model). The value of R?, which is a measure of how much of the

variability in the dependent variable is accounted for by the independent variables, is
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0.947. This value indicates that the seven independent variables account for almost 94.7%
of the variations in the users’ perception to use the innovation. The value of F is
significant (smaller than 0.05), which shows that the independent variables evidently
explain the variation in the users’ perception to use the new innovation. To conclude, all

of the values confirm the significantly good fit of the model.

7.3.3 Hypothesis testing and discussion

Having confirmed the structure of the various scales in terms of reliability, dimensionality
and validity, the researchers went on to test the hypotheses proposed in this research to
explore the utility users’ intention to accept the innovation. In summary, model and
hypothesis testing was conducted with eight independent variables ‘perceived usefulness’
(PUSF), ‘ease-of-use’ (PEOU), ‘compatibility with values’ (CMPV), ‘communicability’
(CMU), “trialability’ (TRI), ‘compatibility with prior experience’ (CMPE),
‘measurability’ (MSA), and ‘other use’ (OU) and one dependent variable (user intention
to use the innovation). The basic definitions of perceived innovation characteristics
constructs were presented earlier in Chapter 3 (Table 3-4).

The first hypothesis H.b (1) referred to the relationship between users’ perceived
usefulness (PUSF) of innovation characteristics and intention for acceptance of the
integrated virtual enterprise utility management model. It was formulated in Chapter 3,
as follow:
H.b (1): The user’s ‘perceived usefulness’ (PUSF) of the proposed innovation
will positively affect their intention towards acceptance and adoption.

The analysis results obtained (see Figure 7-2) indicate that, although the parameter sign
obtained was as expected, there were significantly high levels achieved (p = 0.003). For
this reason, Hypothesis H.b (1) was accepted. On the other hand, both the sign and the
explanatory capacity of the parameter relating to perceived usefulness with the dependent
variable (intention to accept), attained satisfactory levels. Finally, it must be noted that
the high R? values obtained (R? = 0.947) suited the model. The second hypothesis was:

H.b (2): The user’s ‘perceived ease of use’ (PEOU) of the proposed innovation
will positively affect their intention towards acceptance and adoption.
According to the statistical results, the user’s PEOU of the integrated virtual enterprise
utility management model significantly affects their intention to accept and use the

innovation. The beta value 0.499 shows that a one-unit increase in the user’s PEOU can
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result in a 0.499-unit increase in the user’s perceptions. This suggests that, if the
innovation model is easy to use and not facing difficulty in their functions, then the users
will perceive it to be of superior value and they will be more likely to accept it. Thus, H.b

(2) is accepted. The third and fourth hypothesis were:

H.b (3 and 4): The user’s perception of the innovation’s ‘compatibility with
[their] prior experience’ (CMPE)/ values (CMPV) will positively affect

their intention towards acceptance and adoption.

As analysed in the empirical results, the beta values of the compatibility of the two
variables are positive (0.307, 0.231), showing that a one-unit increase in compatibility
with user’s values (CMPV) will cause a 0.307-unit increase in positive perception to the
innovation. Similarly, a one-unit increase in compatibility with prior experience (CMPE)
will cause a 0.231-unit increase in positive perception of its users. This suggests that well-
designed compatibility features of an integrated virtual enterprise utility management
model strongly affects the positive perceptions of its users. Thus, H.b (3 and 4) are

accepted. The fifth hypothesis was:

H.b (5): The ‘other use’ (OU) experience with technology innovation will
positively affect their intention towards acceptance and adoption of the
innovation.

The statistical results show that the influence of OU or perception of the innovation
feature of the integrated virtual enterprise utility management model on the user’s
intention to accept the innovation has a negative beta value of 0.057. This indicates that
it is not a significant predictor of users’ perceptions about their intention to accept the

innovation. Thus, H.b (5) is not supported. The sixth hypothesis was:

H.b (6): The user’s perception of the innovation’s ‘communicability’ (CMU)
will positively affect their intention towards the acceptance and adoption

of the innovation.

Innovation communicability is generally understood in terms of the ability on the part of
technology to provide an appropriate responsive environment for users to communicate
with, in an efficient manner. The results found that innovation’s communicability (CMU)
of the innovation model creates a positive perception among users about the intention to

use the innovation. By having a positive beta value for the variable communicability, it
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is confirmed that a one-unit increase in the variable communicability will result ina 0.128
unit increase in the perception of users about innovation acceptance. Thus, H.b (6) is
supported. In the online utility management context, it is desirable to initiate an
environment that makes communication friendly and available for all interacting parties
in utility services. Innovation communicability in the utility context can be measured in

terms of the ability to communicate efficiently and effectively.

H.b (7): The user’s perception as regards to the innovation’s ‘measurability’
(MSA) will positively affect their intention towards acceptance and

adoption of the innovation.

Hypothesis H.b (7) is also supported with positive beta value of 0.173, which shows that,
if users perceive the ability to measure the value of the innovation, then they are more
likely to have a positive perception about the intention to use the innovation.

H.b (8): The more “trialable” (TRI) the innovation is from the user and service
perspectives, the more positive the effect on their intention towards

acceptance and adoption of the innovation.

According to the statistical analysis, the variable trialability (TRI) significantly affects
perceptions of users about the intention to accept/use the innovation. The positive beta
value shows that a one-unit increase in TRI will increase the users’ perception about

intention for the innovation acceptance by 0.192 units. Thus, H.b (8) is supported.

As conclude from data analysis findings, most of the hypotheses exceeded their
significant acceptance levels, suggesting that the research on the users’ innovation
prediction model provided positive results in describing the users’ willingness to accept
the new innovation model in utility. The only exception was the OU construct, whose
value was slightly less than 0.06. The results are shown in Figure 7-2 (the research model
and path-relationship among variables). Seven of the hypothesized eight paths are
significant at the 0.01 or 0.05 level. Figure 7-2 displays all of the relationships among the
studied constructs. It indicates that there was a 94.7% variance in users’ perceptions of
the intention to accept the integrated virtual enterprise utility management platform (or
‘one-stop’ model). Variance in users’ perceptions towards innovation acceptance was
94.7%, entirely explained by PUSF, PEOU, CMPV, CMU, TRI, CMPE, and MSA.
PUSF, PEOU, and CMPV/CMPE explain 67% of the variance in the intention to accept
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the innovation. CMU, TRI, and MSA explain 13%, 11%, and 9% of the variance in users’
intention, respectively.

Comparing the relative effects of each determinant on the dependent variables, the users’
intention to accept the innovation was separately explained by perceived usefulness
(26%), ease of use (19%), communicability (13%), and trialability (11%). In addition,
regarding users’ acceptance of the innovation, 22% was explained by compatibility, 13%
by compatibility with prior experience, and 9% by compatibility with values. Another 9%
was explained by measurability. Table 7-8 indicates that seven of the eight sub-
hypotheses were significantly supported, only H.b (5) was not empirically supported by
the data. The results indicate that OU of innovation did not significantly affect the users’
perception towards the innovation model. In summary, perceived usefulness (PUSF), ease
of use (PEOU), compatibility with values (CMPV), compatibility with prior experience
(CMPE), communicability (CMU), trialability (TRI), and measurability (MSA) are the
main determinants of predicting users intention to accept the integrated virtual enterprise
utility management platform (or ‘one-stop’ model ). The sub-hypothesised relationship
results and their values being tested are illustrated in Figures 7-2 and Table 7-8.

TAM Model
Perceived Usefulness p=0441
Perceived Ease of Use f=0.499
PCI Dimension based on
DOI Model
p=0.231

Compatibility with prior-experience

User acceptance to use

=0.307 2= -

p R 0'941 the platform for utility
management activities

Compatibility with values

Phase I1; (Technology acceptance perspectives)

B =0.057
Others’ Use
p=0.128
Communicability
B=0.173
Measurability
f=0.192

Trialability

Figure 7-2: Predicted model for user intention to adopt ‘the integrated virtual enterprise utility
management platform (or one-stop’ service model)
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Table 7-8: Results of the study hypotheses tested

Hypotheses

Results

Main H.b

The user overall perceptions towards the new innovation characteristics
will positively affect their intention to accept and adopt the innovation.

Supported

H.b (1)

The user’s ‘perceived usefulness’ (PUSF) of the proposed innovation will
positively affect their intention towards acceptance and adoption.

Supported

H.b (2)

The user’s ‘perceived ease of use’ (PEOU) of the proposed innovation will
positively affect their intention towards acceptance and adoption.

Supported

H.b (3)

The user’s perception of the innovation’s ‘compatibility with [their] prior
experience’ (CMPE) will positively affect their intention towards
acceptance and adoption.

Supported

H.b (4)

The user’s perception of the innovation’s ‘compatibility with [their] values’
(CMPV) will positively affect their intention towards acceptance and
adoption.

Supported

H.b (5)

The ‘other use’ (OU) experience with technology innovation will positively
affect their intention towards acceptance and adoption of the innovation.

Not supported

H.b (6)

The user’s perception of the innovation’s ‘communicability’ (CMU) will
positively affect their intention towards the acceptance and adoption of the
innovation.

Supported

H.b (7)

The user’s perception as regards to the innovation’s ‘measurability’ (MSA)
will positively affect their intention towards acceptance and adoption of the
innovation.

Supported

H.b (8)

The more “trialable” (TRI) the innovation is from the user and service
perspectives, the more positive the effect on their intention towards
acceptance and adoption of the innovation.

Supported

Table 7-9: Mean rank of the innovation model, PCI influencing
customers’ perception of online service adoption

Measurement Constructs Sorted Means
Ease-of-use(PEOU) 4.81
Perceived usefulness (PUSF) 4.72
Compatibility with values(CMPV) 451
Compatibility with prior experience (CMPE) 4.44
Communicability (CMU) 4.19
Measurability (MSA) 4.01
Trialability(TRI) 3.97
Others’ use (OU) 2.06
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Brief summary and discussion

This study proposed and tested the innovation acceptance model in the context of online
utility management services. Since the purpose of this research was to investigate users’
willingness to use the innovation of integrated virtual enterprise utility management
model, a previous theory of online service adoption was employed to predict users’
intention to use the innovation. This differs in some aspects from past research, which
explored users’ technology acceptance focusing mainly on technology acceptance in
general (Pavlou and Fygenson, 2006, Hung et al., 2006, Taylor and Todd, 1995b). This
study is pioneering with respect to predicting innovation acceptance to the newly
emerging context of an online service delivery paradigm in utility services. The results of
this study differ from those of previous studies because of the intelligent online service
delivery approach embedded in the design of the integrated virtual enterprise utility
management platform (or ‘one-stop’ model). It was mainly created to be a values-driven
framework by providing public service values to the users and for all utility stockholders.
The significant effects of both perceived usefulness (PUSF) and perceived ease of use

(PEOU) on intention to accept the innovation were observed.

Previous studies have found perceived usefulness (PUSF) to have a stronger influence
than perceived ease of use (PEOU) (Taylor and Todd, 1995b, Hung et al., 2006,
Bhattacherjee, 2000) and this study found a similar level of influence. Hence, in the case
of this innovation of integrated virtual enterprise utility management model, both
perceived usefulness and perceived ease of use can have a similar level of influence on
predicting their intention to accept the innovation. The results of this study clearly support
the notion that the greater benefits of online service values for users can significantly
affect attitudes towards intention to accept the innovation. This finding is consistent with
previous studies in technology acceptance research (Goodhue and Thompson, 1995,
Igbaria et al., 1997, Agarwal and Prasad, 1999). In addition, this finding is in line with
previous studies, which found that perceived usefulness and ease of use are important
factors for implementing public online services (Venkatesh et al., 2003). This study has
also indicated the significance of the effects of compatibility with values (CMPV) and
compatibility with prior experience (CMPE) on intention to accept the innovation.
Previous research testing the impact of compatibility on intention has supported this
study’s results (Hung et al., 2006), and found that compatibility has a significant effect
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on attitude in the context of online services (for example in e-government services).
Hence, the compatibility finding led to the conclusion that, in terms of online utility
management innovation fitting users’ existing values, previous experiences and current

needs are necessary conditions to consider.

In addition, the effect of innovation communicability (CMU) on intention to accept the
innovation is significant. Compared with results in the context of user acceptance of
online services in e-business services (Hernandez and Mazzon, 2007), user acceptance of
the of integrated virtual enterprise utility management model is significantly attributable
to users' perceived innovation communicability. One possible explanation is that potential
users expect a higher level of ability to use innovation communicability with service

providers and other utility stakeholders before pursuing innovation acceptance.

Consistent with our hypothesis, innovation with higher levels of TRI demonstrated
significantly positive perceptions towards the of integrated virtual enterprise utility
management model acceptance. These findings support prior research that found a
significant direct relationship between TRI and innovation acceptance (Hsu et al., 2007).
Therefore, this study further validates the importance of that factor in understanding users'
acceptance of the integrated virtual enterprise utility management model. Also consistent
with our hypothesis was the finding that innovation with higher levels of measurability
(MSA) demonstrated significantly positive user perception intention towards the
acceptance of the integrated virtual enterprise utility management model. These findings
support prior research regarding the significant direct relationship between innovation
measurability and innovation acceptance (Hernandez and Mazzon, 2007). The most
interesting finding suggests that OU does not have any significant effect on users’
perceptions of using the innovation. This finding contrasts with user acceptance in the
context of the influence of others’ use, on users’ intentions, to accept the innovation in
similar online service acceptance studies (Venkatesh et al., 2003, Hsu et al., 2007). One
possible explanation for this feature is that utility users have accumulated experiences
with similar online services and identified the advantages of such services provided by e-
commerce, e-government, e-shopping, e-health, etc. This could lead to reducing the
importance of OU as a variable in our study, as well as in the area of investigating users’

acceptance of new technology innovation in the utility context.
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7.4 Data analysis results of the model’s effects on promoting individual behavioural
intention to sustainability behaviour

PCI Dimension based on DOI
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Figure 7-3: Predicted model of effects of sustainability-related functionality integrated in research
model on promote user intention behavioural to sustainability

7.4.1 Correlation matrices

As discussed earlier in section 7.3.1, correlation is a statistical method used for measuring
or describing the relationship between two variables. Correlation analysis can
demonstrate which variables have closer relationships with the independent variable and
should be included in the model. Correlations among the three TPB constructs
(behavioural beliefs, normative beliefs, and behavioural control beliefs) and the
independent variable of individual behavioural intention to sustainability, in the context
of examining the relationship of the sustainability-related functions potential effects on
promoting users’ behavioural intention towards sustainability, are presented in Table 7-
10. An initial correlation analysis goal was conducted to analyse the relationship between
the sustainability-related functions within the research model and its potential effects on
promoting users’ behavioural intention to sustainability. Table 7-10 shows the correlation
results of behaviour dimension of sustainability-related functions and users’ behavioural
intention to sustainability. The three behaviour intention determinants (independent
variable, Behavioural beliefs (ATT), normative beliefs (SBN), and behavioural control

beliefs (PBC)) were positively correlated with the dependent construct of users’
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behavioural intention to sustainability, and all were statistically significant. These
correlations are all in the expected directions, and they provide support for the identified
hypotheses.

Table 7-10: Correlation matrix for relationship of sustainability-related
functions effects on individual behavioural intention to
sustainability using TPB measurements

Constructs ATT SBN PBC
Pearson Correlation 0.808** 0.679** 0.712*
Sig. (2-tailed) 0.001 0.002 0.001

N 1178 1178 1178

** Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed).

In order to evaluate the theoretical relationships among the relevant factors, a regression
analysis was conducted. All of the independent variables were expected to be positively
associated with their dependent variables. A detailed data analysis for predicting the
effects on individual behavioural intention to sustainability is illustrated in the next

section.
7.4.2 Multiple regression analysis

The data was analysed using multiple linear regression analysis. The purpose of a
regression analysis is to relate a dependent variable to a set of independent variables
(Mendenhal and Sincich, 1993). Regression analysis was seen as the most appropriate
analytical technique since the goal of this study was to determine the relationship between
users’ behavioural intention to sustainability (dependent variable) and users’ behaviour
dimension, Behavioural beliefs (ATT), normative beliefs (SBN), and behavioural control
beliefs (PBC) affected by sustainability-related functions in the research model
(independent variables). Assumptions of multivariate normal distribution, independence
of errors, and equality of variance, were first tested and there were no violations of these
assumptions. Multicollinearity was not a concern with this data set, as confirmed earlier
by the lack of evidence of significant multicollinearity among the research variables.
Outlier influential observations were identified and the analysis indicated that there were
no problems with respect to influential outliers. To examine the joint impact, a regression
analysis was conducted to predict the potential effects of the research model to promote
users’ behavioural intentions to sustainability and investigate which sustainability-related

functions and behaviour dimensions of TPB best predicted the effect on users’

243



Chapter 7

behavioural intention. Taking a 5% significance level (2-tailed), the results indicate that
sustainability-related functions and the three TPB constructs considered in the model
account for 83% of the predicted effects on the dependant variable of users’ behavioural
intentions to sustainability of future utility users who intend to use the model (see Table
7-13). Behavioural beliefs (ATT), normative beliefs (SBN), and behavioural control

beliefs (PBC) were statistically significant.

Table 7-11 shows the beta values, indicating the individual contributions of each
independent variable to the model. The independent variables ATT, SBN and PBC have
beta values of 0.385, 0.459, and 0.397, which indicates that a change of one standard

deviation in any variable will result in a change of 0.385, 0.459, and 0.397, respectively.

The beta weight indicated that ATT and PBC were the strongest predictors, with a level
of significance of 0.004 and 0.009, respectively, indicating that these independent
variables play a significant role in predicting the dependent variable; however, the
direction of this effect is positive. This is followed by SBN. The beta values of all
variables are positive, showing their significant positive individual contribution in
bringing change to the dependent variable. The t statistic along with the beta value is a
measure of the probability that the actual value of the beta is not zero. The larger the

absolute value of t, the less likely that the actual value of the beta could be zero.

Table 7-11: Regression coefficients on predicting potential effects of sustainability-related functions
within the research model on individual behaviour intention towards pro-environmental
sustainability

Hypothesis No. | Independent Variables B coefficient t-statistic P-value
H.c (1) ATT 0.385 3.111 0.004
H.c(2) SBN 0.459 2.484 0.030
H.c (3) PBC 0.397 2.991 0.009

Dependent variable individual behavioural intention to sustainability; R = 0.901; R? = 0.912; F = 0.019; Sig = 0.000

Table 7-11 also shows the values of the model’s ability to calculate the outcome variable
(the F test), value of R, the corresponding R?, and the adjusted R?. The value software
shows the values of the multiple correlation coefficients between the independent and the
dependent variables. For this model, the value of R in which all independent variables are
included is 0.901. This value of R provides a measure of how well intention can be

predicted from the set of scores of the independent variables. The positive value of R
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confirms that the three TPB independent variables in the research model can best predict
the potential effects on users’ behavioural intention to sustainability. The value of R?,
which is a measure of how much of the variability in the dependent variable is accounted
for by the independent variables, is 0.912. This value indicates that all of the independent
variables account for almost 91.2% of the variations in the prediction of model potential
effects on users’ behavioural intention to sustainability. The value of F is significant
(smaller than 0.05), which shows that the independent variables explain the variation in
the model potential effects on users’ behavioural intention to sustainability. To conclude,

all the values confirm the significant good fit of the model.

7.4.3 Hypothesis testing and discussion

Having confirmed the structure of the various scales in terms of reliability,
dimensionality, and validity, | went on to test the hypotheses proposed in (phase 111) of
this research. This aimed to explore the effects of innovative sustainability related
function integrated within the research model, on the users’ behavioural-related
dimensions and to promote their overall behavioural intention to sustainability. The main

hypothesis was:

Main (H.c): The sustainability-related functionality integrated within the proposed
research model will positively promote users’ future ‘behavioural

intention’ (BI) towards pro-environmental sustainability.

The main hypothesis is a synthesis of three sub-hypothesis of user behavioural related
determinants (derived from TPB theory) in relation to users overall behavioural intention
to sustainability. In summary, model and hypothesis testing was conducted with the
effects of sustainability related function on three behavioural-related variables. The
independent behavioural-related variables were: behavioural beliefs (ATT), normative
beliefs (SBN), and behavioural control beliefs (PBC). This was tested with one dependent
variable ‘user behavioural intention to sustainability’. The sub-hypothesis H.c (1), H.c (2)

and H.c (3) are as follows:

H.c (1): The integrated sustainability related functions (integrated within the
research model) positively affect user’s ‘attitude’ (ATT) towards pro-

environmental sustainability.
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The results obtained (see Figure 7-4) indicate that, although the parameter sign obtained
was as expected, significantly high levels were achieved (p = 0.04). For this reason,
Hypothesis H.c (1) was accepted. On the other hand, both the sign and the explanatory
capacity of the parameter relating to sustainability related functions effects on user
attitude and with the dependent variable (behavioural intention to sustainability) attained
satisfactory levels. Finally, the high R? values obtained (R? = 0.912) as well as the good
fit of the model should be noted.

H.c (2): The sustainability related functions (integrated within the research model)
will positively affect user’s ‘subjective norms’ (SBN) in relation to pro-

environmental sustainability.

According to the statistical results, the users’ subjective norms will affect the
sustainability related functions integrated within the research model and significantly
affect the users’ future behavioural intention to sustainability. The beta value 0.459 shows
that a one-unit increase in the users’ subjective norms (which resulted from sustainability-
related functions) can result in a 0.459-unit increase in the composite users’ behavioural
intention to sustainability. This suggests that, the sustainability related functions
integrated within the research model influencing their overall intention behaviour, can

contribute in promoting future sustainability behaviour. Thus, H.c (2) is accepted.

H.c (3): The sustainability related functions (integrated within the research model)
will positively affect the ‘perceived behavioural control’ (PBC) from a user

point of view in relation to pro-environmental sustainability.

As analysed in the empirical results, the beta values of the perceived behavioural control
variable are positive (0.397), showing that a one-unit increase in the users’ perceived
behavioural control will cause a 0.397-unit increase in promoting users’ composite
behavioural intention to sustainability. This suggests that well-designed sustainability
related functions within the research model features strongly affect the positive

behavioural intention to sustainability from its users.

Most of the hypotheses exceeded their significant acceptance levels, suggesting that the
research innovation model with the integrated sustainability related functions provided

positive results in predicting the future influence on users’ behaviour intention to
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sustainability and promoting behaviour of saving utility resources consumption. The
results are shown in Figure 7-4 (the research model and path-relationship among
variables). The hypothesised paths are significant at the 0.01 or 0.05 level. Figure 7-4
displays all relationships among the studied constructs. The figure shows that 91.2% of
the variance of sustainability-related functionality effects on disaggregate users’
behavioural determinants and overall behavioural intention to sustainability, as a
composite depended variable. Variance in model effects on users’ behavioural intention
to sustainability was 91.2%, which can entirely be explained by the effects on independent
variables of behavioural-related constructs which includes: behavioural beliefs (ATT),

normative beliefs (SBN), and behavioural control beliefs (PBC).

Table 7-13 compares the relative effects of each behaviour determinant on the dependent
variables of promoting users’ behavioural intention to sustainability (influenced by
sustainability-related functionality). These effects were separately explained by
behavioural beliefs (ATT) (26%), normative beliefs (SBN) (19%) and behavioural
control beliefs (PBC) (11%). Furthermore, Table 7-14 presents a detailed insight into the
rank of the influence rate of each sustainability-related functionality on users’ behavioural
intention to sustainability. When comparing the relative effects rate of each sustainability
related functionality on users’ behavioural intention to sustainability, the sustainability
awareness/real-time feedback and demonstration features (mean= 4.76) were noticeably
highly ranked, followed by both profile-based services of goal sitting and setting
commitment of targeted resource consumption (Mean =4.71) and the ability to control
and monitor utility services (mean= 4.60). The mean of 4.58 is for the feature of
regional/neighbour comparative feedback and analytical functionality. It was ranked as a
third sorted mean level that influences the users’ behavioural intention to sustainability.
In addition, the mean of behavioural influence functions of linking utility users with
sustainable parties via cooperative medium (i.e. sustainable communities, policy makers,
sustainable solution industries ...etc.) followed, which was 4.54. Lastly, the mean of 4.49
was calculated for the functionality of avatar and user-centric recommendations services
found in the sustainability-related functions within the research model. Table 7-16
presents information describing the detailed influence rank of each sustainability related
functionality that contributes to promoting future user behaviour intention to

sustainability.

247



Chapter 7

In summary, Table 7-12 indicates that the hypotheses were significantly supported. As

illustrated in the summary table, the integrated sustainability related functions provided

within the innovation model will positively contribute on promoting users’ future

behavioural intention to sustainability and specifically to their behavioural beliefs (ATT),

normative beliefs (SBN) and perceived behavioural control beliefs (PBC). The

hypothesised relationship results and their values being tested are illustrated in Figures 7-
4 and Table 7-12.

PCI Dimension based on DOI

>
= Model
3 : : Theory of Planned
.% Profile-based services; goal Behaviour (TPB)
5 sitting and commitment Constructs
7] features
ER p=0.385 Attitude
75 § Sustainability awareness, >
% 5 real-time feedback and
c o monstration = .. 2= i
£g demonstratio B=0.72 Subjective R 0-91‘ Behavioural
55 ) ) g Norms —» Intention towards
<=1 Reglon_al / neighbour Sustainability
o comparative feedback and 3
e analvtical functionalitv B=072 Perceived
kX, : > Behavioural
P Avatar and user-centric Control
& recommendations
a

Cooperative medium, link with

sustainability parties

Figure 7-4 Tested results of predicted effects of sustainability-related functionality integrated
within research model on promote user intention behavioural to sustainability

Table 7-12:

Results of the study hypotheses tested (Phase 1)

Hypotheses

Results

Main (H.c)

The sustainability-related functionality integrated within the proposed
research model will positively promote users’ future ‘behavioural intention’
(B1) towards pro-environmental sustainability.

Supported

H.c (1)

The integrated sustainability related functions (integrated within the research
model) positively affect user’s ‘attitude’ (ATT) towards pro-environmental
sustainability.

Supported

H.c (2)

The sustainability related functions (integrated within the research model) will
positively affect user’s ‘subjective norms’ (SBN) in relation to pro-
environmental sustainability.

Supported

H.c (3)

The sustainability related functions (integrated within the research model) will
positively affect the ‘perceived behavioural control” (PBC) from a user point
of view in relation to pro-environmental sustainability.

Supported
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Table 7-13: Mean rank of predicted influence of Table 7-14: Mean rank of predicted influence of

sustainability-related functionality sustainability-related functionality on
on users’ behavioural intention user behavioural intention
User’s behavioural-related dimensions ported Mean{ |ltems of sustainability-related functionality fﬂog;%(i
Sustainability awareness, real-time 4.76
_ _ ) feedback and demonstration '
Attitude (Behavioural belief) 4.93
Profile-based services; goal sitting and 471

commitment features

Controllability and monitoring, services | 4.60
Subjective Norms (Normative belief) 4.81

Regional/neighbour comparative 458
feedback and analytical functionality '

Cooperative medium and link with
sustainable parties (sustainable 454
Perceived behavioural control 469 communities, policy makers, sustainable '
(Control belief) ' solution industries ...etc.)

Avatar and user-centric recommendations| 4.49

Brief summary and discussion

This study proposed and tested the potential effects of sustainability-related functionality
within the research model on the users’ behavioural intention to sustainability. This is in
the context of utility management services on the virtual enterprise environment. Since it
is the purpose of phase Il of this research theoretical validation framework, this section
evaluates the potential effects of the research model on user behavioural intention to

sustainability.

The previous theory of TPB was employed in predicting the influence of sustainability
related functions on the users’ behavioural intention. This study differs from past research
efforts by investigating the role of technology on prompting users’ individual behaviour
to sustainability, while the aims remain the same with regards to exploring the users’
behavioural intentions, urging utility users to save energy consumption, and promoting
the users’ behaviours to be pro-environmental. Previous studies mostly focused on the
general design of techniques or intervention mechanisms to enable public engagement in
sustainable lifestyle or changing individual behaviours (Staats et al., 2004, McMakin et
al., 2002, Vollink and Meertens, 2006). A large number of studies of individual behaviour
to pro-environmental sustainability have concentrated on the use of informational

intervention in promoting the users conservation of natural resources (Abrahamse et al.,
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2005). This has included studying the effects of information prompts (Luyben, 1982),
personalised tailored information and social marketing (e.g. Abrahamse (2007b), Daamen
et al. (2001), and Thogersen (2007)), goal setting and commitment techniques (e.g.
Katzev and Johnson (1983), and Katzev and Johnson (1984)), and social influence of
other behaviour to sustainability (e.g. Schultz et al. (2007) and Abrahamse et al. (2005)).

Previous studies mainly focused on designing persuasive technology to promote user
behaviour to natural resource consumption (e.g., Wattson (2013) or Energy Orb (Martinez
and Geltz, 2005)). Their strategies and intervention mechanisms focused on technology
innovation and how it can affect individual behaviour to sustainability (e.g., Midden et
al. (2008), Pousman and Stasko (2006), He et al. (2010), DiSalvo et al. (2010), Froehlich
et al. (2010), and Chisik (2011)). This study found a similar significant positive influence
on users’ sustainable behaviour intention, thus predicting the research model as a
comprehensive and integrated shared environment for information exchange between
utility parties. It also enables the facilitating intervention techniques that promote

individual behaviour change.

This study is pioneering with respect to predicting potential influences of integrated
sustainability-related techniques on individual sustainable behaviour. This study is,
therefore, unique as a newly emerging integrated virtual enterprise environment that
integrates utilities parties in single comprehensive utility services. It believes that such
frameworks can engage people in sustainability aspects and enable individuals to be
involved in sustainability activities. The results of this study differ in its perspective from
those of previous studies with regard to individual sustainability improvement. For
instance, this study enables a user-centric innovative and integrated online service
delivery approach that is embedded in the design of the integrated ‘one-stop’ utility
management over the virtual enterprise environment. It was mainly designed to be a
values-driven framework by providing public service values to the users, as well as for
all utility stockholders. Specifically, it was designed to promote environmental
sustainability and to facilitate collaboration activities to achieve the noble goal of saving

the environment.

In this study, by using the research model, the significant effects of sustainability related
techniques on the users’ behavioural intention to pro-environmental sustainability were

observed. This is consistent with the research hypothesis and the test results have
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demonstrated a significantly positive relationship observed on the individual behavioural
intention. In this direction, this study further validates the disaggregate behavioural
related dimensions (attitude, behavioural belief, perceived behavioural control) of that
factor in understanding sustainability-related functionality effects on the individual
overall behavioural intentions to sustainability. The results of this study clearly support
the notion that higher levels of integrated innovative technology with value-added service
for all utility stockholders and utility users can have significant effects on promoting
individual behaviour intention to sustainability. Previous studies have also confirmed that

individual behaviour has major effects on sustainability.

7.5 Chapter summary

Online services and online service websites of business agencies are continuously in
competition with each other as they strive to increase their number of online users. The
service providers of utility management services on the Internet face the question of how
they can increase their online users. These online utility service providers need to identify
how they can attract more users by paying more attention to their users’ specific online
service needs. Similarly, questions arise about how these websites distinguish themselves
and how they attract users to adopt these online services, or how they enhance the
utilisation rate of their online services usage by utility users. Thus, this study has
evaluated and highlighted the noteworthy features of the innovation of an integrated
virtual enterprise utility management framework that significantly influences the positive
perception of utility users and their intentions to use these online services. Therefore, this
chapter has focused on investigating the effects of such features on individual
sustainability behaviour. It has also provided the theoretical validation result of the model
from the individual evaluation point of view. Both validation phase Il and phase I11 were
designed to validate the research model using a specific theoretical model, as described
in Chapter 3.

In phase 1, the research findings confirm that the users need comprehensive utility
management for all utility services by initiating an integrated virtual enterprise utility
management framework that provides value-added services to all utility stockholders and
to the utility users specifically. The revolution in the service delivery paradigm in utilities

should move towards an integrated virtual enterprise utility management of service
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delivery approach that stresses the users’ perspective as the main factors affecting their
perception of adopting the online services. The prominent features highlighted by the
respondents are supposed to be crucial for the success of the innovation of integrated

virtual enterprise utility management model.

It can be concluded that, by adopting a customer-centric strategy, the developers of
Internet-based utility services should devote significant attention to developing
integration standards of online services provision of utility services across all utility
agencies as well as a user-friendly, effortless, convenient, and co-operative
communication environment because these aspects can enhance value-added services as
well as increase the number of users, thereby increasing the rate of user technology
acceptance and online service adoption. The findings based on sample responses provide
strong empirical evidence for the explanatory power of the integrated virtual enterprise
utility management conceptual framework. The knowledge related to factors of perceived
characteristics of the innovation as a major predictor of the utility user’s intention to use
the innovation can support the agencies responsible for online service delivery in utilities,
with important guidance for successful online services delivery and a greater focus on the
utility users’ demand-side. This study has successfully identified the key of integrated
virtual enterprise utility management factors that play a major role in users’ willingness
and intention to accept the innovative model. The results show that seven factors are
important for users’ perception of innovation acceptance in online utility management
context. The inter-relationships among PCI and the integrated virtual enterprise utility
management model and users’ perception about intention to accept the innovation were
explored. Theoretically, conceptual linkages of the impact of perceived characteristics of
the integrated virtual enterprise utility management model on users’ perception were
established and empirically tested. All of the results were significantly positive but the
result of predicting the influence of OU on their intention to accept and use the innovation

was unexpected

The results of this study show that utility users are mainly concerned about their
interaction with multiple sources of online service providers. They need to interact with
a single point of online service providers with the least possible effort needed to perform
their utility transactions online. For this purpose, these utility service providers should
strive for the best integrated online service provision informed by users’ needs. Future

research should expand the scope of the study of the technology adoption from the service
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providers’ point of view to cover the recent paradigm of online service delivery that
enables all utility parties to interact through a single environment and achieve the purpose
of the comprehensive management of national utility resources. In addition, more
research should be undertaken to explore the integration and operability of service
delivery in utilities across different administration boundaries between agencies to deliver
a unified environment as the basis for future integrated ‘one-stop’ utility management.
For future successful online service delivery, the causal effects of the users’ perceived
characteristics of the innovation on users’ satisfaction and services adoption should be

considered.

These findings provide important insights into utility users’ perspectives of online
services while framing the online service delivery strategies and policies. The study
clearly emphasises the need for utility stakeholders to understand that the online utility
services supplied over the Internet should not be only tailored to the service providers’
supply-side perspective of online utility service but they must also consider the users’
demand-side in order to promote individual sustainability behaviour. They should also
consider the individuals’ preferences, goals information needs, and performance

expectations.

In phase Il of the validation framework, the chapter examined the effects of sustainability-
related functionality in the model, on individual behaviour intentions to sustainability.
Section 7.4 was evaluated and the hypothesis was analytically tested with regard to the
research objectives and advanced statistical methods were used. The section finishes by
providing an analysis and predication of the model effects on individual behavioural
intention to pro-environmental behaviour. The results pave the way to summarising the
main strengths and opportunities that can contribute to promoting individual behaviour.
The results described in this chapter were interpreted in light of theoretical expectations
found in Chapter 3, of other results of this study, as well as of the findings of previous
research. The next chapter provides an overall conclusion, summarising the results by

highlighting the extent to which the research objectives were met.
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Chapter 8: Discussion, Conclusion and Future Works

Introduction, research summary, addressing the research
aim, objectives and research questions, research
contribution to the body of knowledge, recommendation for
future research and final summary.

8.1 Introduction

This chapter concludes this thesis and summarises the research findings. The first two
sections will present an overall summary of the research work with a brief discussion on
the research findings in order to meet the aims and objectives and to provide answers to
the research questions. This is followed by a brief discussion on how the research
contributes to the current body of knowledge for the different research areas related to the
research topic, highlighting directions for future research. A summary of the final

conclusions is then outlined.

8.2 Research Summary

Today, businesses, public institutions and private sector agencies, together with
individuals have come to realise very quickly the potential benefits that such a technology
can provide (Fang, 2002). The underlying advantages brought about by the Internet go
far beyond its ability to provide information services to beneficiaries and are rather to be
found in the realisation of more tangible benefits such as, better service delivery to
customers, enhancement of business processes as well as lowering costs and improving
outcomes (Ancarani, 2005). At present, there is a pressing need to improve services
beyond the basic eService delivery concept when dealing with the provision of electronic
services within the private sector. The most dominant mode of competition between
private organisations is the intensive effort invested in modernising eService provision in
order to attract their customers (Asgarkhani, 2005) and the initiative of designing
revolutionary service-delivery strategies has been taken, in which the development of an
innovative eService delivery approach is an important element of their modernisation

agendas.
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As concluded from the literature review, numerous recent service delivery initiatives
display a major shift in their strategies from the organisational supply-side service
delivery approach to a focus on “user-centric’ service provision, which scholars consider
an important shift in coping with the user demand-side and in order to attain their
satisfaction (Botterman et al., 2003, Lassnig and Markus, 2003, Zhang et al., 2005,
Christopher G, 2004, Tung and Rieck, 2005, Seifert and Petersen, 2002, Christopher G,
2005). At the same time, others have considered this approach a crucial step towards
eService provision that would be capable of coping with customer needs and meet their
service expectations (Scholl, 2006, Raymond et al., 2006). In addition, they consider it
useful for achieving better user technology acceptance, innovation adoption and
satisfaction (Christopher G, 2004, Graafland-Essers, 2003, Hinnant and O'Looney, 2003,
Wendy, 2003, Tung and Rieck, 2005).

In the related field of eService delivery strategies, several studies point out the importance
of considering the emerging concept of a ‘one-stop’ integrated services delivery paradigm
in the implementation strategies of eServices that target the satisfaction of customer-
needs (Maria A, 2002, Wimmer, 2002b, p.149). The ‘one-stop® electronic service delivery
paradigm demonstrates its importance in playing a role in and capacitating the creation
of a virtual delivery environment that enables the elimination of existing boundaries
between all stakeholders including service providers and users. This rather favours
interaction and information sharing between different fragmented parties, thus providing
a comprehensive virtual service that is integrated and directed towards user needs. This
new kind of virtual environment offering the innovation of a single point of access to
online service provision and information content can be seen as an effective bridge over

the physical and logical boundaries between organisations themselves and end users.

In the case of utility service management, this research evidently shows that users tending
to welcome the technological revolution towards providing a single point of access to
knowledge-based information sources that would enable them to interact with ‘an
integrated virtual enterprise utility management’ innovation (or ‘one-stop’ utility
management model) as a single point of access to utility service management and a source
of knowledge-based information capable of delivering value-added services to users and
all utility stakeholders. Stakeholders tend to expect a comprehensive integrated services
delivery approach of online services that has the same level of quality of services and
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responsiveness experienced generally when dealing with these similar online service
providers. This thesis consequently contributes to the body of knowledge by moving the
spotlight onto the holistic view that considers consumer needs by focusing on the
customer outside-in perspective of service innovativeness. It highlights the need for
electronic utility services intended to benefit the customer, as well as other stockholders
and proposes an initial roadmap aimed at delivering an integrated ‘one-stop’ utility
management solution. It aims to show how it would be possible to improve user
experience and service usability with a holistic framework that delivers benefits to all

utility stakeholders via better electronic services within the shared environment.

In practical terms, the research was structured in four sequential stages (one theoretical
stage and three other empirical stages) ordered in logical sequence as depicted in chapter 4
and was appropriately designed to tackle the research problem, achieve the research aims,

objectives and answer the research questions.

The initial stage was devoted to defining the research problem, outlining the conceptual
model, developing a theoretical validation framework and research questions with a
formulation of the related hypothesis of the study as explained in detail in chapter 3. This
research was undertaken in the context of technology adoption and the use of technology
to enable the encouragement of individual sustainable behaviour. The emphasis is on the
literature review with regards to the concepts, principles and major factors affecting user
technology adoption and the influence of technology on individual behavioural intentions
towards sustainability as well as the search for relevant theories or models that will be
appropriate to the objective of this study. The literature review was conducted in order to
provide an increased understanding of the research topic and to support a process of
conceptualising the essential related research areas of user task technology fit, technology
adoption, dimensions of behaviour and individual sustainability issues as well as allowing
for the evaluation of different aspects of the study related to existing studies in several
research domains. The findings at this stage of the research were critical to the identification
of aspects related to the research topic and the determination of the main variables that have
an impact on the research problem. The findings of the literature review were also used to
develop the data collection method and define the measurement constructs of the

questionnaire instrument.
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The second stage forms the empirical part of the research. It was conducted in a Saudi
Arabia, involving internet-user, and within the utility management context. This stage
endeavoured to empirically investigate the internet-users’ perceptions of task-technology
fit, new technology innovation adoption, barriers, trends and difficulties for both existing
and future technology innovation as well as an electronic service delivery approach, using
a quantitative questionnaire survey instrument and explored the user perception of the
relationship between the technology innovation characteristics and their satisfaction. As a
result of this stage, the research model of user’s perception of the technology-fit and
expected net-benefits was developed using an empirical investigation into the research
problem that found its basis in the main variables that were obtained from an extensive
literature review of related studies and theories in the same field. The model was also
revised according to the findings of the results obtained at this stage to represent the user
perspectives of technology-fit and benefits in the final research model.

In the third stage of this research, a specific mocked-up prototype system was created as a
further step to an empirical validation of the research model of the study. It was employed
to enable the researcher to present the research concepts alongside the related concepts
regards the intended users and in order to conduct the empirical validation survey with an
end to investigating the user evaluations of the different concepts of the research model so

as to meet the aim of the last phase of this study.

In the last stage, this research analytically validated the user perspective towards the new
technology innovation, predicted their willingness to adopt the platform of the proposed
technology innovation and verified the user evaluation of the validity of the proposed

platform as regards to its effect on individual sustainable behaviour.

In practical terms, the research aimed to theoretically investigate user perspectives
towards dimensions of the newly proposed innovative model and study the factors that
impact on their intentions to accept and adopt the new platform of an integrated online
utility management service, as well as to determine the value of the innovation from the
users’ perspective. A development of a specific theoretical framework was developed in
this thesis and underpinned by several related theories including theories of task-
technology-fit (TTF) (Goodhue, 1995), DelLone and McLean’s modified model of
information system success (‘net-benefits’) (Delone, 2003), the technology acceptance
model (TAM) (Davis, 1985), diffusion of innovation (DOI) and perceived characteristics
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of innovation (PCI) (Moore and Benbasat, 1991), which is widely used in the field of
information systems (Straub et al., 1999, Moore and Benbasat, 1991, Plouffe et al., 2001,
Tornatzky and Klein, 1982, VVan Slyke et al., 2004).

The overall contributing outcomes of this research, were the investigation of different
aspects related to the new technology innovation, explaining the user perception of
technology fit, benefits, acceptance, adoption and prediction of the user willingness to
use the formulated platform in a utility management context for the promotion of
sustainable behaviour at an individual level. However, to the best of the author’s
knowledge, no previous studies have been undertaken in this domain that propose user-
centric integrated services for utility management in a virtual enterprise environment.
Therefore, this study has taken the initiative in formulating a new integrated services
delivery model in a virtual enterprise environment that is viewed as a user-centric
comprehensive solution capable of meeting user demands of achieving efficient utility
management using online services in order to accomplish all of the parties’ goals of
promoting environmental-sustainability, energy and national utility resource saving. In
the following section 8.3, the contributions to the research aim, objectives and answers to

the research questions are summarised.

8.3 Addressing the Research Aim, Objectives and Answering the Questions of
the Thesis

As stated in the previous section, the main objective of this research is to investigate the
user standpoints towards the creation of a user-centric innovation of service delivery for
utility management intended to connect utility stakeholders via an integrated environment,
enabling the efficient utility management and sharing of related information and services
with individuals as well as facilitating a collaborative approach to promoting environmental
sustainability. Therefore, the ‘integrated virtual enterprise utility management’ platform
and associated eService delivery approach (or 'one stop' model) of this study are referred to
as the technological framework that includes information, systems and services that provide
an opportunity to support utility users in carrying out the task of managing their utility
services (Gold et al., 2001).

Accepting the presented ‘integrated virtual enterprise utility management’ model and

associated eService’s delivery approach (or 'one stop' model) in a utility management
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context leads to the question of how providers of such services can create a user-centric
platform that affects the user perception of benefits, acceptance, technology-fit and future
user technology adoption. Issues of user acceptance of the technology innovation model
can be seen from the perspective of defining an integrated user-centric electronic service
delivery approach that enables the continued use of technology innovation services and
provides value from the users’ perspectives (Gronroos, 2000); (Ulaga and Eggert, 2005).
To achieve this goal, this thesis contributed to the body of knowledge in this area by
providing an answer for the identified overarching research question:
“Does the creation of an online “one-Stop” user-centric and integrated virtual enterprise
utility management platform positively affect user perception of technology fit, acceptance
and innovation adoption, while promoting individual intention towards environmental
sustainability?”’
Given that the integrated virtual enterprise technology innovation and services delivery
paradigm for utility management constitutes a new model, the necessity for an empirical
evaluation taking into account similar studies in the field has been underlined by
researchers. However, such an evaluation has not yet been carried out and the area remains
a new domain. This study builds upon the existing work to provide a deeper and more
theoretically driven investigation. To the best the author’s knowledge, there is no
framework or even empirical investigation of an ‘integrated virtual enterprise’ technology
(or 'one stop' model) in a utility management context and the theoretical framework
outlining how such a study would be conducted is still non-existent. Thus, this research was
proposed in order to overcome these challenges and fill the gaps of knowledge by means
of formulating the conceptual model and undertaking three empirical exploration phases
(three sequential stages) of the user perspectives regards the creation of an ‘integrated
virtual enterprise’ technology platform by using appropriate theories of TTF, DeLone and
McLean’s model (net-benefits), TAM, DOI, PCI, and TPB theory. It was hypothesised that
for a successful user-centric utility platform, that might involve the integration of services
and information from multiple sources, a higher user’s value perception will be
accomplished when the formulated technology platform is created with some technological
attributes suitable for specific characteristics of user task needs. Thus, the technology

innovation model provides overall value from a user perspective.
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The following sections present a summarised discussion of the research contribution in
relation to the three areas of research focus and provides answers the sub-research

questions.

Phase I: User-perceptions, perceived technology-fit and potential net-benefit outcomes

(research question 1 and 2)

This phase of the research was devoted to providing an answer to two sub-research
questions (1 and 2) of this study. In the initial part, a fundamental informational background
about local internet users profile was established by providing an answer the first research

question:

RQ 1: What are the socio-demographic, internet use, public eService adoption, and
behavioural characteristics and profile of local internet users in the city of
Riyadh (i.e. potential users of the proposed platform)?

It was identified early in chapter 1, that building a necessary background of information
about respondents’ socio-demographic characteristics, their behaviour in relation to using
the Internet (prior-experience of the Internet, frequency of internet use, access location and
use purposes) and their behaviour in relation to public eService usage (awareness, prior-
experience, behaviour and adoption) was an essential step towards providing information

for the subsequent research.

As one of the primary goals of this research is the evaluation of user perceptions towards
the creation of an ‘integrated virtual enterprise utility management’ platform (or 'one stop'
model), an appropriate theoretical framework and information systems theory was
developed in this study to identify situations in which a more advanced conceptualisation
of integrated services is formulated to facilitate user technology satisfaction. The
formulated theoretical framework was used to evaluate user perceptions across all the core
components of the conceptual model of the platform from °‘technology-fit’ to the
expectation of ‘net-benefits’ with a particular emphasis on the role of TTF on user
perceptions of technology innovation benefits. Specifically, this was used to answer the

second research question as stated in chapter 1:

RQ 2: What are users’ perceived technology-fit and benefits in relation to the
creation of an ‘integrated virtual enterprise utility management’ innovation

(or 'one-stop’ technology innovation platform)?
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As described earlier in the methodology in chapter 4, to achieve the research objectives and
answer the research questions, the survey was conducted and related data was collected
from 1142 people living in the capital city of Saudi Arabia (specifically, Riyadh city).
Afterwards, the survey data was analysed using different statistical techniques ranging
from simple to advanced analytical methods, in order to explore, summarise and interpret
the data providing an understanding of user perceptions across all related aspects regards
the creation of the research technology innovation model and to answer the first two sub-
questions of this study (phase I).

To answer both research questions (RQ1 and RQ2), different steps and types of data
analysis were carried out. In the preliminary stage of the data analysis process, a descriptive
analysis method was initially used. It was used in the first stage of the data analysis to report
on descriptive statistics pertaining to respondents’ socio-demographic characteristics, their
behaviour in using the Internet (prior-experience of the Internet, frequency of internet use,
access location and use purposes), and their behaviour in relation to public eService usage
(awareness, prior-experience, behaviour and adoption). In addition, it was employed to
provide a statistical comparison with the relevant national study of internet user’s
characteristics in Saudi Arabia to test the representativeness of study data with the wider
population. It was identified that it is essential to survey the technological and behavioural
context related to the research question and to build a profile of internet-users in a local
context before investigating the users’ perception regards the creation of a research

technology innovation platform.

In the first stage of answering the second research question (RQ2), section 6.3.1 of chapter
6 starts by conducting a descriptive data analysis in order to describe the respondent’s
perspective of technology-fit and net-benefits of the research model using the theoretical
framework, which is based on the constructs adopted from theories of TTF and the
McDeloan information system success construct named ‘net-benefits’. The purpose of
conducting a descriptive data analysis in this situation, was to determine how electronic
utility services are currently perceived by most individuals today and precisely what task
needs and technological variables are impacting their intention to use such services. The
investigative analysis of user ‘technology-fit’ perspectives in this study constitutes a
synthesis of two research dimensions identified as ‘innovation-technological-

characteristics’ and ‘task-characteristics’ (Goodhue, 1995), which were suggested as
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effective measurements of the user technology-fit perspective affecting user intentions,

specifically at a prior stage of using such technology innovation.

The descriptive results above show that respondents had a high positive perception of the
proposed ‘technological-characteristics’ of the research model. This is concluded from the
analysis results yielded from most underlying items of the ‘technological information
dimension’, ‘system dimension’ and ‘online services delivery dimension’ as presented in
Chapter 6, which provides an indication that the majority of the respondents welcomed the
creation of an ‘integrated virtual enterprise utility management’ platform (or ‘one-stop’
model) in a utility management context and perceive the technology characteristics fit with
their task-needs of managing their utility services online. The findings reveal that
‘technological characteristics’ seem to have a major impact on influencing positive user
perceptions of ‘technology-fit’. This finding can be explained by the descriptive analysis of
user perceptions towards the different items making up the ‘technological-characteristic’
dimensions of the proposed platform as described in chapter 6. The results show that the
‘technological characteristics’ of the platform of most interest to the users was both the
‘informational dimension’ and the ‘online services delivery dimension’ followed by interest

in the ‘system dimension’.

The findings of the analysis for these three constructs and the underlying individual items
which measured respondents' perception of ‘innovation-task-characteristics’ of the proposed
innovation platform revealed that the innovation’s capacity to support three task
characteristics including, informational, administrative and transactional tasks were the
most strongly correlated factors with user positive perception towards the innovation

technology characteristics.

Furthermore, the findings imply that a ‘sustainability-related functionality’ as a ‘task-
characteristic’ of the proposed platform has a high level of perceived importance, which
is reflected by the significantly high statistical analysis results. It was concluded that the
initially descriptive analysis results support the hypothesis that task-characteristics of the
proposed ‘integrated virtual enterprise utility management’ (including the ‘sustainability-
related functionality’) were welcomed by utility users and have a positive relationship

with their perceived ‘technology-fit’ of the proposed platform with their needs.
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The second aim of prime importance to the second research question (RQ 2) of this study
was the investigation of user perceptions of the potential ‘net-benefits’ of the proposed
‘integrated virtual enterprise utility management’ platform based on the relationship
between the innovation technology characteristics (‘technological characteristics’ and user
‘task-characteristics’) and user net-benefit perspectives as theoretically defined in Chapter
3. In this regards, to answer the second part of the research question (RQ2), this research
developed a well-defined theoretical framework underpinned by the relevant literature to
evaluate the user perspective of potential net-benefits of the conceptualised technology
innovation model. The research differs from that of previous scholars who employed
different empirical methods to examine information technology benefits without making
any attempt to underpin such a framework theoretically (Torkzadeh and Doll, 1999,
Saarinen, 1996, Bonner, 1995, Gable et al., 2008).

Following this process, both the survey instrument and data analysis (descriptive and
advanced statistical analysis) were guided by the theoretical framework in order to explore
the effects of the proposed technology innovation’s characteristics on the users perceptions
of potential ‘net-benefit’ outcomes, in accordance with the ‘net-benefits’ measurement
dimensions (see Chapter 6 for details). The descriptive findings for the nine aspects of the
‘net-benefits’, showed that an overwhelming amount of the respondents welcomed the
creation of an ‘integrated virtual enterprise utility management’ model and were agreed on
the remarkable promising benefits that it would provide. In fact, more than 87.8% of
respondents strongly agreed or agreed to its potential net-benefit and the majority of
respondents were generally very optimistic towards the promising ‘net-benefits’ of the

proposed technology innovation platform.

The preliminary data analysis was employed in this research to describe the respondent’s
perception of ‘technology-fit’ and ‘net-benefits’ of the research model in relation to the
model’s attributes, in order to provide a necessary background for further data analysis to
answer the research question and test the hypothesis. Afterwards, two advanced analytical
approaches have been employed with an aim to testing the research question (RQ2) and
associated hypothesis as formulated previously in chapter 3. The first analysis included
using bivariate correlation statistical methods to explore the relationships between all
independent variables of the proposed model’s dimensions and the dependent variables of
user perceptions of ‘technology-fit” and ‘net-benefits’. This was followed by a second

analysis where an advanced statistical data analysis method of multiple regression

263



Chapter 8

analysis was employed to answer the research question, test related hypothesises and

achieve the first objective of this research (phase ).

It is concluded from the data analysis results that all the values confirm the significant
positive effects of the proposed model on the overall user perception in relation to the
‘net-benefits’ and technology-fit of the model with their utility management task needs
(see Figure 6-12).

The findings of the advanced analysis indicate that there is a significant positive
relationship between all dimensions of the proposed platform innovation characteristics
(‘technological-characteristics’ and ‘task-characteristics’) and the user perception of
‘technology-fit’ and ‘net-benefits’. The findings support the assumption that the proposed
technology innovation with more user-centric characteristics will potentially influence
users’ perception of ‘technology-fit” and ‘net-benefits’, which may lead in turn to a positive

user evaluation and indeed their overall satisfaction.

Phase 1I: User Acceptance and Influence on Individual Sustainable Behaviour

(Research question 3)

Next, (phase I1) the research focuses on achieving one of the main objectives of this study
by exploring users’ willingness to accept the use of the ‘integrated virtual enterprise utility
management’ platform and the associated eService delivery approach (or ‘one stop' model).
The third research question associated with this objective was presented in chapter 1 and is

formulated as follows:

RQ 3: Can a proposed model of ‘integrated virtual enterprise utility management’
be appropriate for utility users, and effectively accepted for utility

management activities?

This research aims to answer the question and investigate user acceptance of the proposed
innovation platform in the context of online utility management services. Several different
relevant theories of technology acceptance and diffusion of innovation adoption were
incorporated with a view to presenting an appropriate comprehensive theoretical model for
validating the user intention towards the proposed platform. As described in chapter 3, a
critical review of previous literature was conducted in order to specify which theories and
variables are related to this research model of technology acceptance and individual

behavioural intentions. During this literature review, the researcher identified those studies
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that could inform the formulation of the research’s theoretical validation framework in the
context of eServices and utility management over the Internet. As a result, user technology
acceptance, innovation adoption theory and perceived innovation characteristics
measurement instruments form the theoretical framework underpinned this research. It was
assumed that user technology acceptance is related to perceived innovation characteristics

and that adoption tends to be influenced by the attribute of technology innovation.

In practical terms, the theoretical validation framework and measurement dimensions of
user technology acceptance and adoption intentions inform the development of the
research questionnaire that was implemented amongst utility user residents of Riyadh city
(Saudi Arabia). The data collected for this study was analysed using specialised statistical
analysis software (SPSS), where the analysis consisted of assessing whether each of the
model components, comprising the conceptual platform, were related to the user’s
technology acceptance and its effects on their adoption. This is followed by the pre-data
analysis results, which are a preliminary stage to prepare the data for advanced statistical
analysis and to confirm the structure of the various measurement scales in terms of
reliability, dimensionality and validity. Afterward, the researcher went on to answer the
research question (RQ 3) and test the related hypotheses exploring the utility users’
intention to accept the innovation platform. A regression analysis was used as an
appropriate analytical method to achieve the goal of this study of determining the
relationship between users’ intention (dependent variable) and the ‘integrated virtual
enterprise utility management’ platform dimensions (independent variables). In addition,
it was used to examine the joint impact and to identify which perceived characteristics of

innovation best predicted the users' acceptance.

The findings indicate that there was a 94.7% variance in users’ perceptions of the
intention to accept the ‘integrated virtual enterprise utility management’ platform (or
‘one-stop’ model). The users’ intention to accept the innovation was separately explained
by ‘perceived usefulness’ (26%), ‘ease-of-use’ (19) %, ‘communicability’ (13%) and
‘trialability’ (11%). In addition, regarding users’ acceptance of the innovation, 22% was
explained by ‘compatibility’, 13% by ‘compatibility with prior-experience’ and 9% by
‘compatibility with values’. Another 9% was explained by ‘measurability’. The data
analysis results indicate that the seven characteristics of innovation constructs considered
in the validation model account for 78% of utility user’s intentions to use the innovation

platform.
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The overall conclusion of the results addressing the third research question (RQ3) of this
study is that users had a positive intention to use an ‘integrated virtual enterprise utility
management’ platform for managing their utility services online.

The results of this research clearly support the notion that greater benefits of online
service value for users can significantly affect attitudes of intention to accept the
innovation. This finding is consistent with previous studies in technology acceptance
research (Goodhue and Thompson, 1995, Igbaria et al., 1997, Agarwal and Prasad, 1999).
In addition, this finding is in line with previous studies, which assert that providing user
accepted services are important factors for implementing public online services
(Venkatesh et al., 2003).

Phase IlI: Influence on Individual Sustainable Behaviour (Research question 4)

The third phase of this research was the evaluation of the potential platform’s effects on
user’s sustainable behaviours. This aimed to explore the effects of an innovative
sustainability-related function integrated within the research model; on the users’
behaviour-related dimensions and to promote their overall behavioural intention’s to
embrace sustainability in the context of utility management services. The related research

guestion was:

RQ 4: What is the expected role of the sustainability related functionality within
the proposed platform on the user behavioural intention towards

environmental sustainability?

In this research, prior to answering the research question and testing the hypothesis, an
intensive literature review was conducted in order to understand how individual
behaviour theories could be exploited to achieve pro-environmental behavioural
improvements. This study differs from past research efforts by investigating the role of
technology on prompting users’ sustainability related behaviour at an individual level,
while the aims remain the same with regards to exploring the users’ behavioural
intentions, urging utility users to save energy consumption and promoting the users’ pro-
environmental behaviours. Previous studies mostly focused on the general design of
techniques or intervention mechanisms to enable public engagement in sustainable
lifestyles or changing individual behaviours (Staats et al., 2004, McMakin et al., 2002,
Vollink and Meertens, 2006). A large number of studies of individual’s pro-
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environmental/sustainability related behaviours have concentrated on the use of
informational intervention in promoting the user’s conservation of natural resources
(Abrahamse et al., 2005). This has included studying the effects of information prompts
(Luyben, 1982), personalised tailored information and social marketing (e.g. Abrahamse
(2007b), Daamen et al. (2001), and Thogersen (2007)), goal setting and commitment
techniques (e.g. Katzev and Johnson (1983), and Katzev and Johnson (1984)) and the
social influence of other behaviours on sustainability (e.g. Schultz et al. (2007) and
Abrahamse et al. (2005)).

It was concluded from previous studies, that the focus has mainly been on designing
persuasive technology to promote user behaviours regards natural resource consumption
(e.g., Wattson (2013) or Energy Orb (Martinez and Geltz, 2005)). Their strategies and
intervention mechanisms focused on technology innovation and how it can affect an
individual’s behaviour regards sustainability (e.g., Midden et al. (2008), Pousman and
Stasko (2006), He et al. (2010), DiSalvo et al. (2010), Froehlich et al. (2010), and Chisik
(2011).

This research differs in its perspective from those of previous studies with regard to
sustainability improvements at an individual level. For instance, this study enables a user-
centric, innovative and integrated online service delivery approach that is embedded in
the design of the integrated ‘one-stop’ utility management over the virtual enterprise
environment. It was mainly designed to be a value-driven framework providing public
service values to the users, as well as for all utility stockholders. Specifically, it was
designed to promote environmental sustainability and to facilitate collaborative activities
with an end to achieving the noble goal of saving the environment. The focus was on
building a comprehensive integrated virtual enterprise utility platform to provide superior
benefits to the promotion of collaborative individual sustainable behaviour change.

With an end to validating the proposed platform and its effects on individual’s sustainable
behaviours, an appropriate theoretical validation framework as formulated in chapter 3
underpinned this research. After the formulation of the validation framework, a
correlation statistical analysis method was conducted as a preliminary stage of answering
the research question and to analyse, measure and describe the relationship between the
sustainability-related functions within the research platform and its potential effects on
promoting users’ behavioural intention’s regards sustainability. As described in chapter

7, the correlations analysis was conducted among the three TPB constructs (namely,
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behavioural beliefs, normative beliefs and behavioural control beliefs) and the
independent variable of individual behavioural intentions towards sustainability. The
findings show that, the three behaviour intention determinants were positively correlated
with the dependent construct of users’ behavioural intention towards sustainability and
all were statistically significant, which provides an initial indication that the proposed
‘integrated virtual utility management’ platform supports positive individual behaviour

towards pro-environmental sustainability.

Afterwards, a regression analysis was conducted to examine the joint impact and predict
the potential effects of the research platform in promoting users’ behavioural intentions.
The statistical analysis results suggest that the research innovation platform with the
integrated sustainability-related functions has a positive influence on users’ behavioural
intentions towards sustainability and promoting utility resources consumption saving.
The results evidently show that, sustainability-related functions and the three TPB
constructs considered in the model account for 83% of the predicted effects on the
dependant variable of users’ behavioural intentions towards sustainability in terms of
future utility users who intend to use the proposed platform. Thus, this research believes
that by using the proposed research platform in the future, the significant effect of
sustainability-related techniques on the users’ behavioural intention towards pro-
environmental sustainability would be observed. This is consistent with the research
prediction analysis findings that reveal a significantly positive relationship exists with

regards the individual behavioural intention.

The overall findings reveal that the newly emerging integrated virtual enterprise
environment that integrates utilities parties in a single comprehensive utility service
would have an impact on engaging people in aspects conducive of sustainability and

enable individuals to be involved in sustainable activities.

8.4 Research Contribution to the Body of Knowledge

As described in chapter 1, the main aim of this thesis was to investigate the potential role
of the creation of a ‘user-centric’ and ‘integrated virtual enterprise utility management’
framework in a utility management context on bridging the gap between technology
innovation and user’s perception of benefit, technology-fit, acceptance and technology
innovation adoption, as well as to enable the promotion of individual pro-environmental

sustainability behaviours. This research was motivated by the absence of literature and
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studies offering a comprehensive unified view of user-centric utility management services
over the Internet that has the capacity to promote individual sustainable behaviour. This
literature gap is concerning since several eService implementation initiatives are facing
the lack of user services adoption and miss the opportunity offered by the role of
technology in encouraging sustainability. Furthermore, despite the existing extensive
research that studies users’ eService adoption in many information system research fields,
the researcher argues that there were no previous studies that suggest an integrated user-
centric utility management service delivery platform or examine user eService acceptance
and adoption in a utility management context. Moreover, they fail to realize the benefit
of use of a collaborative and internet-based integrative platform combining all utility
stakeholders to be a mean of intervention that will contribute in promote individual
sustainable behaviour. In this context, this thesis had made several valuable and
innovative contributions to the body of knowledge in different research areas in relation
to the research topic. Specifically, this research presents significant contributions ranging
from improving electronic service delivery strategies, technology acceptance and
adoption, to the extent of promoting individual sustainable behaviour. The main research

contributions can be briefly described as follows:

Contribution 1: This research contribute in addressing the existing gap in the literature
in relation to the topic of this research. Firstly, it was contribute to research field by
building a model that can inform e-organisations of the importance of implementing a
user-centric and integrated electronic services platform that focuses on improving user
technology acceptance and services adoption in a utility management context. This
research identifies and addresses gaps that exist between organisations’ efforts to
implement and diffuse eServices and users’ expectations for adoption and use. Also, the
conceptual model proposed in this research (as outlined in chapters 2 and 3) will (a)
enable e-organisations to identify the appropriate user-centric service delivery paradigm
along with key technological characteristic features that can facilitate adoption from user
perspectives, which in turn, (b) contributes to the body of knowledge in terms of its impact
on the aspects of user technology-fit, perceived benefits, acceptance and service adoption.
The proposed platform was confirmed to contribute to the existing sources of knowledge
as an innovative integrated framework for user-centric utility management services. The
proposed framework encapsulates a review of technology innovation and eService

delivery approaches under several themes that includes: a) eService delivery paradigms,
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b) technology-fit dimensions, c) information system success and benefits, d) technology
acceptance and services adoption as well as the e) role of technology in promoting

individual’s sustainable behaviours.

Additionally, in practical terms, this research has contributed to the practitioners by
proposing a user accepted integrated virtual enterprise platform that will enable
responsible organisations a means of providing online utility management services to
utility users, in addition to providing a comprehensive understanding of the different
technological innovation dimensions affecting the success of existing initiatives and an
elaboration of the move towards successfully implementing the integrated electronic
services framework so that technology acceptance can be achieved. The contribution of
the proposed model in this research will serve as a framework for the further development
of a comprehensive virtual enterprise platform beneficial to all utility parties, with a view

to achieving the ultimate goal of promoting environmental sustainability.

Contribution 2: In chapter 3, this research contributes to the body of knowledge by
formulating an appropriate theoretical framework for better investigating the user
standpoint towards new initiatives of technology innovations development in utility
management context. Such theoretical framework can be used to evaluate the suitability
of the proposed integrated utility management platform (formulated in this study) from
the user point view and to study the relationships that may exist between technology
dimensions and user technology adoption and usage. According to the associated
literature, evaluations of user technology acceptance and services adoption are typically
underpinned using a theoretical framework as their basis, where the empirical results
generally differ according to the field of study under investigation. It is widely recognised
that, the development of new technology innovations is sector dependent, which implies
that each technology innovation in the various sectors may reveal different factors that
affect user technology adoption. In chapter 2 of this research, by considering the recent
revolution of online services delivery strategies and the range of adoption and diffusion
models in the literature, as well as finding one that suits the online utility management
context, it was discovered that a theoretical framework to investigate the different aspects
facing user technology acceptance and services adoption in a utility management context
was absent. Thus, this research present a theoretical contribution to the body of
knowledge, since, to the best of the author’s knowledge, there is no theoretical model that

has as yet been suggested as appropriate for this particular context. This model was
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presented in chapter 3 and discussed and analysed in chapters 6 and 7. Therefore, this
research contributes theoretically and methodologically to the research topic, in addition
to the related literature in the research areas of electronic services delivery, adoption and

diffusion of innovations approaches.

Contribution 3: This research contributes to the knowledge by formulating an
appropriate theoretical framework and associated integrated platform that shifts the focus
to the importance of ‘user-centric’ innovative technology that match with user needs, as
a direct determinant that would influence user intentions to use technology in a utility
management context. The conclusion obtained from the practical lessons of data analysis
in this research reveals that the full potential benefit of eService initiatives is unlikely to
be accomplished without considering the user-demand and acceptance of such services.
This point is clearly highlighted in the literature and is considered an important strategic
decision in recent agendas of eService development that focus on efficient services
delivery and better diffusion of the services among users. However, such important
objectives are not yet realised in practice in a utility management services context and
there is an emerging necessity to emphasise the development of strategies and the
underlying platform that would overcome these challenges. In this direction, this research
contribution to the research filed by highlights the need for considering the important role
of the fit between users, technology and services providers as antecedent factors that have
key influence on user technology acceptance. It argues that successful user adoption of
technology services typically depends on the existence of a match between technologies
with user-tasks needs. Based on that, this research developed a ‘user-centric’ conceptual
platform and associated theoretical model that was empirically examined within the
online utility management domain, and also can be recommended for further empirical
examination in other domains. Such theoretical and practical contribution, can enable
researchers in the field of research to have more insight into eService implementation as
well as different themes and factors affecting user perceptions of technology-fit and
benefits. Furthermore, it enables researchers to analyse and explore these themes and to
have better understanding of the relationships with user technology acceptance thanks to

the formulated conceptual model defined in this research.

Contribution 4: Given the nature of the research subject (i.e. the proposition of a user-
centric and ‘integrated virtual enterprise utility management’ platform), the outcomes of

this research provide a major contribution to the research field and literature in this
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domain, in particular, with regards to the literature related to pro-environmental
sustainability. This is a worthy outcome since one of the aims of formulating the
framework is the promotion of individual behavioural intentions towards sustainability.
Raising awareness and knowledge, improving the role of technology innovation and its
capacity to engage utility consumers in sustainability issues, will contribute towards this
goal. In this respect, this thesis contribute in this area (Chapter 5, 6 and 7), by successfully
incorporating the technology services with an end to promoting sustainable behaviour by
concentrating on understanding different aspects from user perspectives including, users*
service needs, their perception of technology-fit, benefits, ease of using the services,
compatibility and integration of a sustainability related functionality that meets their tasks
needs. Thereafter, the intention is to use the findings in the development of a user-centric
electronic services delivery platform that facilitates user technology and achieve the goals
of promoting sustainable behaviour. While the research results presented in this thesis
are encouraging from a practical point view for the sustainability responsible
organisations, from a theoretical perspective these results reconfirm that the proposed
platform is expected to have a major influence on individual sustainable behaviour
intentions. This was confirmed by a theoretical test of the key behavioural constructs
including, attitudes, subjective norms and perceived behavioural control of the

sustainability-related functionality services integrated in the proposed platform.

Contribution 5: Another practical contribution of this research was the proposition of a
well-defined conceptual model for a user-centric and ‘integrated virtual enterprise utility
management’ platform. Such a proposed framework can be used as a guide for
sustainability responsible eService delivery organisations in a utility setting and other
interested sustainable communities in order to create a successful collaborative platform
that will contribute to the successful implementation of online services that would be
more likely to be user accepted and serve the initiatives of promoting sustainability. This
research forms a unique study that provides a integrative and comprehensive view
addressing the issue of ‘user-centric’ eService delivery in utility management and makes
efforts towards predicting individual‘s adoption and usage of future technology
platforms. In addition, to the best of the researcher’s knowledge, it is the first study
conducted in the research domain and at a national level in Saudi Arabia. By formulating
a well justified theoretical framework (within the context of this research) for studying

emerging eService delivery paradigm, user technology acceptance, adoption, in addition
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to exploring the technology’s role in influencing sustainable behaviour, this study
provides a very relevant and significant contribution to the body of knowledge serving
both researchers and practitioners in the relevant research areas of technology acceptance,
adoption and sustainability behaviour change. Moreover, the research outcomes can
enable the researchers to understand the challenges that might face eService diffusion in
a prior stage of the implementation by predicting and managing users’ expectations of

eService benefits, acceptance, services adoption and usage

8.5 Recommendations and Directions for Future Research

This research has evaluated and highlighted noteworthy features of innovation
appropriate to an integrated virtual enterprise utility management framework that would
significantly influence the positive perception of utility users and their intentions to use
these online services. From the research findings, it was found that such a framework
could provide value-added services to all utility stakeholders and to the utility users
specifically. It was evidently revealed that a future revolution in the service delivery
paradigm in utilities should move towards an integrated virtual enterprise utility
management platform that stresses the users’ perspective as the main factor affecting their
perceptions regards adopting the online services. The prominent features highlighted by
the respondents are assumed to be crucial for the success of an integrated virtual
enterprise environment platform. It can be concluded that, by adopting a user-centric
service delivery strategy, the developers of internet-based utility services in the future,
should devote significant attention to developing integrated standards of online service’s
provision for utility services across all utility agencies as well as a user-friendly,
effortless, convenient and collaborative communication environment because these
aspects can enhance value-added services as well as increase the number of users, thereby
increasing the rate of user technology acceptance and online service adoption. The
findings based on sample responses provide strong empirical evidence for the explanatory
power of the integrated virtual enterprise utility management conceptual framework. The
knowledge related to factors of perceived characteristics of the innovation as a major
predictor of the utility user’s intention to use the innovation can support the agencies
responsible for online service delivery in utilities, with important future guidance for

successful online services delivery and a greater focus on the utility users’ demand-side.
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The results of user perception survey of this study, show that utility users are mainly
concerned about their interaction with multiple sources of online service providers. They
need to interact with all online service providers at a single point, with the least possible
effort required to perform their utility transactions online. For this purpose, these utility
service providers should strive for the best integrated online service provision informed
by users’ needs. Future research should expand the scope of the study of the technology
adoption from the service providers’ point of view as well as to other utility stakeholders
in order to cover all aspects of the recent paradigm of online service delivery that enables
all utility parties to interact through a single point environment and achieve the purpose
of the comprehensive management of national utility resources. In addition, more
research should be undertaken to explore the integration and operability of service
delivery in utilities across different administration boundaries between agencies to deliver
a unified environment as the basis for future enterprise and a collaborative and integrated
utility management platform (or ‘one-stop’ utility management model). For successful
future online service delivery, the causal effects of the users’ perceived characteristics of

the innovation on users’ satisfaction and services adoption should also be considered.

In this research, the emphasis was on conceptualising a user-centric integrative utility
management platform in a virtual enterprise environment, where the ultimate goal was to
provide a typical environment for promoting individual’s sustainable behaviour through
effectively supporting the awareness, knowledge, interventions and the activities of
saving on resource consumption. In keeping with this direction of study, this research
identifies and validates a list of sustainability-related functionalities that would be
integrated within the proposed platform and have a positive impact on individual’s
behavioural intentions towards sustainability. An opportunity for future potential research
is to extend these functionalities and implement them in a real environment in order to
practically examine the actual effects on individual’s overall sustainable behaviour

decisions.

Lastly, our research has sole emphasis on the domain of eService delivery in utility
management services. The generic features of the research platform that are
conceptualised in the research model, increase the opportunities of it being applicable to
other types of eService domains of e-society that are deemed to demand a similar
collaborative and integrated shared platform.
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8.6 Summary

To the best knowledge of the researcher, this research is the first study that was conducted
in the domain of user-centric utility management service delivery platforms in a virtual
enterprise environment and particularly, at the national level of Saudi Arabia. Thus, it can
be concluded that this study contributes to the body of knowledge in multi-disciplinary
research areas relevant to the research topic and in particular, to the information system

research fields and pro-environmental sustainability research area.
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Appendix A: Example of use-case diagrams used for prototype system
analysis and design (Integrated Virtual Entrprise Utility
Management’ platform)
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Appendix B: Sample screenshots of the prototype ‘one-stop’ Integrated
Utility Management’ platform

Screenshot of user authentication window
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Screenshot of main user interface of one-stop prototype utility management platform
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Appendix C: Questionnaire Survey

CARDIFT" EEP PRSPy A MR PR U PR RO PEE QY I PRS0 S - B S T

UMNIVERSITY

PRITYSOOL A g SN lasdl) Jalst g (58 pall iasdd San gall 301 gas

CAERDY

e Bl 0 [ 55l A

LR e L S e o Y SN Qo A e o

Zaliall Lty CMY) Lt Tl AL bl Colgall o i o oSy ald D gl il gl LS Ay paaly Sl 1 )

o oS Lalal) 38l 50 8 Sac Ll e 08 Al (Lt g ccolaally olypgS) 38pall Balall Sandll _aths o Lils

Sl Kaa3id oo s 3 s f Ula i 5 Lo oo b5 Ggng Beal Liapil Wilhe! o S835 o) g5 iyl
c ] 38 aelaall L gy 2y JIa) S8 3 S Gl gl ) o8 (e Ay SN Sardl)

Hgae WIE e oLy B Jae L] Ve sde 8 Uea 2S35le% gy ohygSall A (il Gl e el ge LA e

o 2B Y i e man gl e e ) gleS g AR el S 1Y G Ll LS S T Shaaliasg

utilitypassport@gmail.com : 180 gl Je dg 581 cup Jo o Juai

e AT 5L0 AT My 13

-
s Amd bl ae

5amall 480aall — s Geala — diigll ;{_jnh el ﬁ.lJJ_J;uj"_:w_.fnJa Py

27 -240 23-200 19 -16
+50 O 50-40 O 39-36 O 36-32 0O

cal 0 sl O

7500-5001 O 5000 -3001 O
15000-12501 O 12500 - 10001 O

450 50 Ga 48 panl) Saly

1-2 0O 1-2 0O
4-3 0O 4-3 0
+ 0O 6- 50

+60

2

e laay) clibdl Y

roaiat (1

A0
rpad (2

15-0 O

31-28 0
;s Laa¥lddlal (3

wael O

 (ghoned) Juul) sopll 5,u¥) B (4
3000-0 O

10000 - 7501 O

+15001 O
s ALl 31 e (5
gl
2-1 0
3-4 0
+4 0
+6 0

297



t el 5 gl (6

s 0 lusie O i x|
Lol L J‘l sl B ) e lall O gl ..;l sl Aa 0 O Ll T PJLL‘ O
ol O dade g fiaicatewa e O

Al g e (7

ghif e paesis s O el plldl sk O
I dL O alall pllall s ilsse O
o S0 oasd i ok O

Lalh e O delY O

T(aSI 0 i) 130 B i il e e (8
4 2 - 4 e S [ Hiu I 3l O sedl6 300 i3 oedd O
............................................ goal O w3 & 0 w3 -20,8 0O

Al Al g Y e el B g 5 L

€ kel AN Jaly) duald Lt A (9

¥ 0O = O

fed A lalidind &l 2 4 (10

:
gendl A0 eie O Lagigaml;eze O L e soe O Aty anins [0
WO lpgsalse. O sedl e O

(e o L€ sl ela J0) L Rl 2Y cd AN asisd Ui (11

aladsnd

T

;Ej
%

%
£
%

Lol 20

A el e w3l

O

S i E A N |

e L )5 Jrandl
Al e

R PE. 1) [Ept |

A Y Al

e S gl

... (e-banking) LEull CotlAl
U P RO S |
BT TS\

EIEIEIEIEIEIEIEIEIEE-‘

OO0O0oOoOoOoOoO 0o oo
OO0 ooo o a

Oo0O0oOooOo0o O oo
OO0 oOoOoOoOo o oo



Jt;f g
O a
O a
O a
O a
O a
O a

SRRy [ PSP JE DRCQPRPEOYETL GV PYF- TN 1 B DR A FE P FET DREU 1 PP P Y I PRSP e

O

o oo ad

O

O

O oo 0O

Gl ga

€ g ACYI cilatil) anti g ga ta il g aal Alall dlagii e (12
(st 5 e-booking, e-banking, e-gov &, Ryl Claasll Jlis)

O

O

O O o O

514y (3l ga

TP 1) e IREN AREG Y B ER PSR
< )

Fs o) o A K il dlaadil L
a5l lan s pgma Joal il 38l all Hlans 20950

i K Colanal) e Jalal e iy a0 5 g L
5K Colansl) e Jalall e iy e 05 L

ellmt) g gl 308 YT Cilasall sl oyl
lalas

¢ Aote e Cilati 50 B AL SO clandl) alaiin e s Ul (13
ey [Ty PR UR = Y PRENRERT. PR Xi (R PN A

-

70 ~ 0

¥, ¥ - . 3 H .
Gl Dl SIS 0 e Ll 4385 YT Clanall e laladll 3 01 O s Lo Jalid

(&) YLy ol el 1 3850 )

(38 pa ilah i) A 8 g (3 a0 0 S ok L ) Al Y1 Lt e ol G0 (14
€Al Lyl ) ol 2850 1) ¢ g o8 e

Y0 ~ 0

e Bl cladh S glpa B 0 8 giall Agip SCIYT LAl i ) Coadiil () Bee b Agdlall gl 12 0 A (15

[JXE
a

E

O0O0Oo0Oo0ooo0ooOo oo
O0O0O0o0oooO0o o g

Sl oy
O

O Y O Y 0 Y

.-

YL T alall ey S0 38 pfR ) B A

¥ 0 ~ 0

e ey AL At ) CiLaril) A 2805 53 s al) iad sla M) (16

(S

g

O

OoO0OoooooOo ad

¥

Laila

OO0OO0Oo0OoOooooao

L ol o8 a0

Al el colie) Clanall i s s all)
Lﬁj_)js,'—" Clal Y1 g8l o

G gall Colans il Qi e gl

L ) sl iy il

= Bl PRE LT W i

i k) Sl e g 3LY!
T Ll 381 i3] s, Sl

Al gl 5 Coleaally TSI Ol s (il

299



G s ciladd 3 0) {_,.'. sMei 33 gl g AN Cladil) alastl e Sl il [_LIJ.!JU uh..u'ﬁ! amselad (17
(Lol oS0l 5 K Cllanal) Sl o ol ) e Gl g Lo € LSS el ) m‘qﬁﬂiﬂp

leaall g, il el s esieMadedl O gV cleall e O cogBy) Jo 380 il O

Gl o paall (100l agall (WE I:IT_JJ_,.‘,-S,;‘.|5..,¢.:.31|;_L'..'=‘;3__!?,_;31 Od el L T 8l all O
iy Gl el Bl Qi sae ) O ekl s s 0 Laoall il il O
_____________________________________________________ L,_);iD d.a...:.]h.l'”.u.ﬁ‘..ﬂ_ba._i'.a_,.u_a‘_.__;ct I3

T (el ol pgSioka) Al Fial ciladdll ol g 4aud Ay b CEVGA] B M) puda gl AR el LI W i b (18
(ol sill oy e 3 8300 881yl LTl el € colba 38l Cilans 38,5 (X0
YO i O

Pl A e G pal) Cilath S ALl Lty ) A0 AN Clatil) B AR 2 0 (19
¥ 0O a2 O

Gl 837 eyl s
faie dindila b (3 el Cilath S ok (8 (e dalial) Aflat) 4ip SN Lkl 0l a3 G (20
¥ 0 = O

_________________________________________________________________________________ ) 83 Y gAY a8

(... AR gLy e cblsa) badal) o ) gal S A0S0 2 geba (i g hanl) ) guc: L

O, ABa cply g8 calas) Al he B lasil) 3 ) pal dlalsiin) 0@ Alads cilagies o Jpuantly alaial dlat o (21
(2t pall SR iy ol o e s JUn )
¥ O ~ O
bl sl e e e o shad) g o eI St o (22
10 = O
FELall 3yl o el Aa] a3 B gut il o (23

(E) a5 el celsall 550 50)

-

70 ~ O

Agip A ciladill Al B bl ADY) gal g il a0 s Jiaal) ol pall da) ladid) ) g e ABELaal) Blad a8 gnd aay b (24
¢ 8 all Clladd S G Aadial)

YO = O
€3 pal) it 8 gl L D€ e 818 Lt Al s Taad o Wi oLt (2 (25

(38 el coladl 25
0 = O

300



I 2o pend) 045 g FSAY1 il pead o 3l st Q] B gl o p3hendl gl ; Ldd
L g 1 38 ) andd Baa o)

Al oply g8 colin) (B all Cilatdh 203 S 2 pdlga o L 5aga gall Aig A et slad a8y Gald) gl g La (26
Sl ual) ALY (e aClad g i AN e (/D .,

"t’;f Glge et @lge sddy 35
Oty A Clesl) (LSS 5 s llin o et
O u O O O WO
_-_IJJ'HJ g_-—"c’d!\.)“"-‘ qum
etand Jlas 3 L) e g Jall dala dllin of e
eolyeS walie) 3l llass vl A Y Clanall
sl 330l e e o B L (Jaall (1
{PPREG D P P P
L0, 280 el 58 Al e W0 Ll el
s 0 e 38l e Clana 510y
el il Fpaly eI o (Jpaall s gl
m| m m m| O classl ge oK, Ky clas) iy 26K
Y e e 34 e
UEY PP POT- YRS PREUE Tty { Fur PRES VR I
O O O O o IS 8 Lot g ot s el 35 58 e

Paaaiul e 2l cilasl

PP Pty B0 -\ RSP L% ) V00 [P S
O O O O O Sl ) cpa anll (&1 A8l Lol o€ wslps) sl
Pkl 3005 K8 aay 58 gall Clasa 55

Cilath 5 )Y da ) g SN Clatil) g au LA Gy SO AY) S Bin g g0 il a0 R AT (27
(bt o s B cALalin g San g (fgung Ay shay g nl g e B (... Colual] ooy g calid) S ey Aali (30 pal)
e

Glasall e LN e &1 ) el O Lalall die (Slleels il g oS30 laay JGHN Ll [

Cilanall Cliatn ooy Ol Y San ey sk [ ALy aaly 1 3 253, K Cilasi e sane O

et o) v st e Siaidnla O cstaallh 81 s e A3 e s O

8l gall Cilas IS5 g1 50 e il Jal14S0 O lhginyl ge ol i yn e O
Labrtsall 2000 cilelsia bl 338 jumall I Lakiyl Jy O

el Cilans IS0 o WSIK1 A ptan] Bam gl 5 lal 40880 O

gl el Y o Sl ol il [

........................................................................... cAal 0O

301



_____ A R o R, L) ool ppSeslaa) (381 pal) lath 4 g L) S ol had il (28
s o AT e o Eum g SO szl Ul 0 8 € ) e Dl il sl L) el )

(LI pe oSliad Gial Clai $0Y Tinnadal 45 SN Class) e aSSlallsty Ll oS50 Jipea

(g

By e dae e sl

O a a O O

O a a O O

A1yl iLaoi) AL § a0l Som gl A g SCIYI ilaoill Sl 2 gal g Jpanl) i g pplan gl Ll
L g )

Gl ladd lge DI B pglaall gl bat..
(o loa] eslyes colia)

Slaid lge B 8 Sglaall Fhlial pa 26,

DA b Ssba it o 4l 58 ) 3

el land 23 e Aadiall Sluaglly 5yp80..
[ W PRI PRI RS

ALl 100 S pall 4385 SGI Adpall Sl 2 3galll g alal Syl e all agh a5 LA G g3l 1 B
wlpall i e LAl ol €3 olayll) mll.. LAY colypel oaluall amgo S1g AR lard) JlRel) 3il5a ileral

A el 3 o) Gl it Sl

B g Ay 0 Al gy ) o 2S00 (38 g Cilash ISk Con bl i S Cilasil) Jals 2.3 5,8 4435 b (29

faal g S C 2 dualil) 380 pal) wiladd 3 ) g Aend ALALCIAT 3 ) (pa ARICAT

(lTI...Jll_.Lﬂ]II )L‘S_'ﬂ .l’x_\:.:i r.';:.JJ"I] HEALY] _,)S‘:‘:““jl E.‘]_}ajljll __:i,h r.I;S._Ji:'d :i.&_:.} T

5

3

1

4
Tun s fa a O

O

a| -

O

]

O

LA

i

[ Y

%

O
a|l+~|og|+

a

Sus b 588

Ll kel

Rt

faaw ®E

pral 4y

302



90502 oo RN (i gy Bam pa A ) Al B g Y)Y Cilasil) JalSi g n g5 IS a3 G 50 o Audl (30
05 o (Vlaal] ey g eolan) (3 pad) Ciladd S a0 (38 cilatd

Gl ga

o o o g
O o o g O
O o o g O

@ﬁ‘jll‘;,ﬁ‘:]] 'ﬂb&sjl‘; D'FIE_)'-‘SJ :L._;L’l&
3 13

Loy Ci“‘-’ ,_,tm,;é'\ J AT PR

Lo ..

Yl 5hlia..

Ciladi 30 3an g g A ABiae 3 (L] ol colaa) (3 all iladid 4 SO L a8 B ) o) (31

L 5 o) sal alasfudy e o palall e Jisdsy O

8l Clasa 0530 I8 30 e e sl Al Al s O

Cllanadl o

e B o ke (9 L) 381
e e gl u_,_n]]l_LJM%_JJS'l‘dJm |

LY sl e 2a gy e Gl 38T O

_____________________________________________________________________________________ <A O

U B g A g S0 2 g i (Vi) e LS oln) (il et A g SOY) cllatill i 5 IS o il (32

o) plaliicd flain) s La s A%l dalis jlEed) g8 e clasd
At L legiag s
b MEE e e
O a O a d §alas il 4 Al
a mi i a O Cllily 4l paatue o8 o
odall (Silpet s claleall a8 e sdiiuyl
D D D D D ?( ﬁhsf, \:L | '\|L) A1 erJ
a0 38 0 o 80 L s 0 o
(PN aaail (t_'l\)r.najl =:r._'_)€5 :n_n) ,_53" I Cileas
= O O = O oyl sl Wea lipedy sgpfall duls i) jial
8ol
o pain GEal e LTl sl 2. s
At la5...:1:.1.“.‘;‘_,__;: _J.AnJ.nlu.J x_-U.L \_'A:Lg...dﬁ" 'l”
""\_IISU,...uﬂ G 38l lana 2055
sanatall Gl JI:I bl ol el (Bl doatal
0 SR ekt e i) i gl £ (S )
ol e sl s L) %Ussm el
O O O O O el Ll palcdll o Elinll 58a1
O O O O O 1) LLiLii (g it gon ela

303



iyl 1 e b lilalail o103 b Le oJualiifly g3 ela ) (33
(i s L (K s ela i)

£ » " .
) pll ) imin s flilal 36n1 [ Slaliiny Lapad Ghcis Claoall e Thing o Jpaall O

Gl pall Clazs sl s gl Jii O Cllansll ptend sm oy it play ClinTnall i [
Al s 0O iy 8 e 38l Clans 5 8 ATl O

Clasall il s e 5 O Claaall gl e s plaull Lol e 550l O

........................................... a0 [ TRN IN) FE ISy - PR D

fakl dulial) dadill ot ol B b Le (34

38312 3adl; ) O oY) e &Y Clasall s O

Cnl e il e, O VR ¥l 2l s O
___________________________________________________ soa O

Cafad) A ) o AT g0l i L) diad A Siions Al ) ) il a8 o] b i b
8.y O ALl i) ol U i O
........................................ (7 19 11y KIS C
b S b oy oot g bl dasl b

304



