{ £NIVERSITY OF
TRATHCLYDE

IN GLASGOW

e-Business Opportunities for the

Electricity Industry:

An Exploratory Study of the UK Deregulated and

Malaysian Regulated Electricity Environments

Giti Salbiah Mohamed Shariff

Department of Computer and Information Sciences

Submitted in accordance with the requirements for the degree of
Doctor of Philosophy

January 2004




Declarations of Author’s Right

The copyright of this thesis belongs to the author under the terms of the

United Kingdom Copyright Acts as qualified by University of
Strathclyde Regulation 3.49. Due acknowledgement must always be

made of the use of any material contained in, or derived from, this thesis.

© 2004, Siti Salbiah Mohamed Shariff




Acknowledeement

Acknowledgement

My deepest gratitude to the following individuals, companies, and departments who

has helped me in conducting my research and completing this PhD thesis:

« My supervisor, Prof. Forbes Gibb

» My external examiner Dr. David Edgar
+ My internal examiner Mr, Crawford Revie

. My sponsor, Tenaga Nasional Berhad (TNB), Malaysia

« All companies participated in this research: ScottishPower, Scottish and Southern
Energy, Powergen, GPU Power UK, LE Group, and TNB

o Strathclyde University, particularly the Library and Centre for Academic Practice

o All staff of the Computer and Information Sciences Department, especially,
Monica, Linda, Zakia, Catriona, Duncan, and Ruth.

e My PhD colleagues and friends in the Department

« My husband, Amir Hisham
o My family and friends

My heartfelt thanks to all of you for your support, guidance, insights, encouragement,

help, cooperation, understanding, love, and friendship.

ii




Abstract

Abstract

The increased use of the Internet and web technology has introduced various web
based applications and strategies for businesses such as the e-Business developments.
The move to an information-based economy where information has become an
important value added resource, has also helped to accelerate the e-Business
adoption process. In this research, e-Business is regarded as more than just

technology; it encompasses a concept, ideas, and strategies to integrate individual
information systems in order to create knowledge management systems for an

organisation’s internal processes and their activities in the supply chain.

The impact and strategic significance of e-Business has been discussed widely for
industries such as finance, advertising, entertainment, and travel. However, its
impact on large traditional, hierarchical, monopolistic enterprises that were formerly
owned by government, such as electricity, gas, and postal companies, has only had
limited analysis. In order to investigate the effects of e-Business on these types of
enterprises, this research has chosen the electricity industry as its focus. This research
discusses the background, models, and theories of e-Business in general.
Subsequently, it looks at the current structure and dynamics of the electricity
industry, in particular deregulation, and analyses how industry players have adapted
to the new deregulated environment. This research then investigates e-Business
opportunitics within the electricity industry by exploring current e-Business
perceptions, approaches, barriers to implementation, and strategies of the companies

operating in both the deregulated and regulated electricity environment.

Using a mainly qualitative method, this research presents the findings from five UK

case companies (representing electricity companies operating in a deregulated
environment) and one case company from Malaysia (representing a traditional and
monopolistic electricity company operating in a regulated environment). This
research then provides a framework for current e-Business implementation in the
electricity industry and its future potentials based on the UK and Malaysian
experiences. It also provides a point of reference for other companies planning to
implement e-Business as one of the ways to compete successfully in the deregulated

environment.
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Chapter 1: Introduction

Chapter 1: Introduction

1.1 Research Background

This research focuses on the electricity industry with emphasis on the UK and
Malaysian environment and has been conducted against the backdrop of an economy
that is based on companies’ effectiveness in gathering and utilising information and

knowledge (Clarke, 2001). This economy is referred to as the information-based

cconomy, in which e-Business has become an increasingly important approach to
dealing with customers, suppliers, and employees. In this information-based
cconomy what you know and not what you own plays an important role in
determining success (McGee et. al, 1993), where the strengths of an organisation lie in
its intellectual assets rather than in its land, capital, or raw materials (Gibb, 2002). The
rapid pace of technological development, which includes electronic connectivity such
as the introduction of the Internet and web applications, is perceived to be one of the
drivers for this change (Clarke, 2001; Morrill, 2001). These new technology
applications help speed information and knowledge flows (Clarke, 2001) and open

new channels to customers and business partners (O’Brien, 1999) as businesses
become more adept at harnessing the power of technology in order to deliver new

information-based products and services.

The cffect of the Internet and web technology on business is widespread and has
significantly revolutionised the business environment. It has allowed new players to
enter the marketplace and compete in a virtual environment. In order to survive in
this new business environment, companies need to re-assess their capabilitics,
business strategies, and current technologies, and conceive their own appropriate
unique plan. The information-based economy poses new challenges for organisations
particularly for traditional corporate giants usually referred to as bricks and mortar
companies who have been dominant in their fields in the last few decades. These
companies are usually structured in a bureaucratic hierarchical manner, which
according to Tapscott (1996) is often a liability as compared to new smaller companies
that promotes innovation, agility, and organisational learning that are perceived as

the key factors for success in the information-based economy. Among these large



Chapter 1: Introduction

traditional companies are the utilities with business interests in the areas of electricity
and gas, communications such as telecommunication or the postal service, or
transportation such as the railway services. These utility companies used to be
government or publicly owned and have gone through the privatisation process.
Their common characteristics were that they were monopolies in their business area,
they received subsidies from the government to operate and expand, and their styles
of management were similar to any other government body (Stoft, 2002). Due to these
characteristics, even when these companies were privatised, some of them still could
not deliver the level of service expected by the customers and targeted by the
government as can be seen happened for example in the UK electricity industry (The

Electricity Association, 1999) and had not brought about efficiency levels to reduce
service costs to consumers or taxpayers. One of the reasons for this may be due to the

lack of experience in operating as private businesses. Another reason is, although
privatised, these companies may not have the urgency to improve services due to a

lack of competition in a regulated environment.

As a result of the above, in some countries such as the UK, the government then

realised that privatisation alone was not enough to change management attitudes and
methods in order to make these organisations more efficient. The UK government
and regulators then decided that the next step should be implementing deregulation.
Deregulation was introduced to promote free competition in the form of new service

providers (Lo and Yuen, 2001). With competition customers are free to choose the

services from a company that best meets their needs. At the same time, the Internet
has allowed a free flow of information at a level that was unseen before and had
increased the expectation of customers. When deregulation was added to the arrival
of the Internet and e-Business, these ex-monopoly and hierarchical corporate giants
encountered significant problems as the new competition started taking away market

share from them.

Based on the above setting, this research focuses on the electricity industry, and the
application of information systems in a deregulated environment. In particular, it
looks at how e-Business has and is being applied to help respond to the effects of
deregulation and whether it has significant potential in this industry, In the regulated

era, the industry was controlled by a few government owned privatised entities such
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as the Central Electricity Generating Board (CEGB) in England and Wales, and
ScottishPower in Scotland. Once privatised and deregulated, the CEGB was broken
up into smaller companies that compete against each other. Now, the industry has
four main sectors, which consists of power generation, transmission, distribution, and
supply. Each sector have been analysed separately as they each operate in different
market environments and have different needs. The UK electricity market has been
chosen as the main model for this research due to the fact that the UK market was the

first to deregulate (The Electricity Association, 1999) and is recognised worldwide as
one of the most advanced and mature deregulated models. At the same time, the
Malaysian electricity industry was also investigated, as it will be deregulated in 2005.

In fact, it can be scen in the Malaysian market that steps towards having a fully-
fledged markets are already underway with the increasing number of Independent
Power Producers (IPPs) tapping into the market. Further reasons and justifications for

the selections of these examples are discussed in the following chapters.

There have been numerous researches in the area of e-Business since the end of the
last century (Berryman et. al, 1998; Amor, 2000; Evans and Wurster, 2000; Hackbarth
and Kettinger, 2000; Andrea, 2000; Kalakota and Robinson, 2001; Barua et al., 2001).

However, the focus on large companies and especially on those operating in the
electricity sector has been very limited. It is hoped that the examination of the UK

experience in the area of e-Business applications in the deregulated electricity market

can yield new findings on current e-Business perceptions, level of implementations,

and successes and failures for this industry. Further, this research attempts to develop

new frameworks of reference for emerging electricity markets worldwide in general,

and in Malaysia in particular.

1.2 Research Problems, Questions and Propositions

As mentioned above, various researches have been conducted to examine the impact
or potential of information technology, the Internet, and e-Business on small and
medium size businesses. However, the impacts on traditional and large organisations
that may have been previously owned by the government have not been looked into

to any extent. There is therefore a research gap in terms of e-Business applications in



Chapter 1: Introduction

areas such as the electricity industry. This is a fundamental issue as it can be seen that
there is a disparity among electricity companies in their approach in implementing e-
Business. Since this research focuses on the electricity industry, the main research

problem, which provides the overall focus for this study, is the question:

‘What are the potentials of e-Business on the electricity industry, both

in the regulated and deregulated power markets?’

The rescarch problem is the core idea of this research and has been examined more
precisely in the research questions and propositions discussed below. The problem
addresses the potential of e-Business in the electricity companies and asks if e-

Business will become one of the more important if not the main strategy for electricity

industry in the near future. Finally, the problem includes the analysis of current e-

Business experiences in the electricity companies who participated in the study.

In order to satisfactorily unravel the research problem, data has been gathered based
on specific research questions, which are developed in Chapter 2. These questions
explore current practices and approaches of e-Business strategy in electricity utilities

with an emphasis on the UK and Malaysian environment, and are organised into

general and specific questions. The following lists the general questions:

o Whatis e-Business?

o What is the structure and current status of the electricity industry
specifically in the UK and Malaysia?

o Whatare the impacts of deregulation on the power markets?

o What are the implications of e-Business for the electricity utilities?
o What are the current approaches and practices with regards to e-
Business strategy and implementation in the electricity industry?

o What are the important issues regarding the way in which the
management and administration of the e-Business implementation
process contributes to the success or failure of the implementation

as a whole?
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o What are the factors considered as barriers to the effective use of e-

Business with customers, business partners and internal processes in
the electricity industry?
« What could be the impact of e-Business on organisational

performance for the electricity industry and in general?

These eight general questions were formulated through the discussions that are
presented in Chapter 2. Further sub-questions from each general question are
synthesised and listed in both Chapter 2 and Chapter 3. Their rationale is also
presented in these chapters to further validate this rescarch. Unlike quantitative
rescarch that usually formulates hypotheses for testing, this research was done

qualitatively and is more of an exploratory nature. Therefore, this rescarch presents

several propositions, rather than hypotheses. The propositions developed are used to
help focus the research and set the research boundaries. They are listed below and

discussed in more detailed in Chapter 3:

o e¢-Business strategy offers a possible business solution that can help
electricity utilities improve their organisational performance in
order to survive in deregulated power markets.

o Organisation preparedness towards successful e-Business
implementation can be analysed based on management attitudes
and perceptions of e-Business.

» One of the reasons that impact success or failure in an e-Business

implementation is the way e-Business resources are managed

The research questions and propositions above have been used to develop the
interview structure and the questions for the case companies who operate in both

regulated and deregulated power markets. Data from the interviews was analysed
and follow-up questions were asked depending on the initial answers from the initial
interviews. Findings from the propositions listed above form the final analysis of this

thesis and are discussed in detail in Chapter 5.
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1.3 Significance of the Research

This research was conducted in order to look into current management approaches
and practices toward e-Business in the electricity industry. The results and findings of

this research are intended:

o To present a set of frameworks for electricity companies with regards to e-
Business implementation. These frameworks or models can help electricity

companics to better understand their e-Business targets and the issues that

surround them. They can also identify critical areas. For instance, companies
alrcady operating proprictary systems may experience systems integration
problems when trying to link with newer networks. Identification of these issues
can result in better planning and resource allocation prior to the implementation

of their e-Business initiatives

o To establislt a point of reference for TNB management in particular with regards
to dercgulation and e-Business issues. Like most UK electricity companies prior

to deregulation, TNB cannot fully appreciate how competition and the industry
structure in the competitive market will affect them. An example would be the
emergence of brokers who can buy electricity in blocks from other IPPs and offer

cheaper prices to customers. In this new environment, TNB needs to assess new

tools and strategies in order to survive Malaysian electricity deregulation in 2005.

o To establislh a point of reference for other parties in the electricity industry in
general, who will be involved in e-Business implementation in the future. This
research can also help other parties understand the current trends and focus of e-

Business implementation in electricity utilities. Consequently, parties such as
utility company partners, suppliers, system integrators, and consultants can make

adjustments, if necessary, on their business focus and strategies.

In summary, research in this area is believed to be valuable as it looks into a new
application area of e-Business strategy and the findings can help contribute to the

body of knowledge. These outcomes can be used by academics and industry to gain

further understanding of e-Business in electricity companies in a variety of settings.
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1.4 Overview of Methodology Used

Originally, both qualitative and quantitative methodologies were selected but due to
reasons that are discussed in detail in Chapter 3, such as the type of respondents and
their views, and difficulty in getting access to the other levels of employeces within
organisations, the research methodology was restricted to a mainly qualitative
approach. The methodology used has also been selected not only due to these
circumstances, but also based on its capabilities to look into the depth of the
information collected, as it is more suited to the exploratory nature of the rescarch
problems. According to Patton (2002), qualitative inquiry can be used to discover,
capture, present, and preserve the stories of organisations, programmes,

communities, and families more appropriately.

Following the qualitative method, data was collected using three approaches. Firstly,
it involved information gathering from respondents through interviews, which
provide the main input to this research. Interviews were carricd out at the premises
of the UK case companies and through email correspondence for Tenaga Nasional
Berhad (TNB), Malaysia. Interviews were chosen as it allows the research to proceed
quickly as it does not require several levels of initial work (Patton, 2002). By
comparison, experimental, deductive, and hypothesis-testing approaches can require
a lot of front-end work. Using these strategies, there is a need to be quite certain
about design and instrumentation before data collection because once the study is

underway, changes in design and measurement undermine both internal and

external validity (Patton, 2002).

On the other hand, due to the exploratory nature of the qualitative inquiry, the

rescarcher can enter the field with relatively little advance conceptualisation,
allowing the rescarcher to be open to whatever becomes significant to pursue. The
design is mostly emergent and flexible. Respondents were also given a free rein
where they could talk about the issues being researched in a more open manner. This
approach encourages flexibility as the rescarcher can gain insights very quickly and
can pursue what makes sense during the interview process (Patton, 2002). The very

nature of the qualitative method, makes it possible to get into the field quickly to
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study emerging phenomena, which e-Business can be classified as, and access quickly

developing situations in a world of rapid change (Patton, 2002).

Secondly, data was also collected through documentation analysis. This included
analysing documentation provided by the case companies and also collected through
media such as newspapers, journals, magazines, company websites and newsletters.
Documentation is valuable post interview as it gives further insights, support and
links the answers given. Prior to the interview, documentation also allows the
rescarcher to better understand critical areas of the case companies and make
adjustments to the rescarch questions if necessary. Finally, data gathering through

observations method were also made to gain further insights into the operation of the
company researched. The researcher visited the case companies’ facilities such as call
centres and warchouses to observed and gain further understanding of how the
company is run. Even the observation of the online visitor handlings protocol of one

case company provided inputs to the level of e-Business implementation of a

company.

Multiple sources of information are used to help provide a comprehensive
perspective on the issues rescarched. By using a combination of interviews, document
analysis, and observation, this research used different data sources to validate and
crosscheck findings (Patton, 2002). Together, all three approaches make up the
qualitative assessment of the research. The latter two approaches helped the rescarch
process gave more confidence to the results and supported the final findings.

Discussion on the selection of the qualitative methodology is elaborated further in
Chapter 3.

1.5 OQOutline of the Thesis

This thesis is structured in five chapters. Chapter 1 introduces the research and the
thesis. Chapter 2 discusses the literature review relevant for the research. Chapter 3
explains the methodology used for this research and its justifications as well as its

limitation. Chapter 4 looks at the rescarch findings and its analysis. Finally Chapter 5




Chapter 1: Introduction

concludes the findings and discusses the implications. Each of these chapters is

further described below:

Chapter 1 ~ Introduction. This is an introductory chapter, which discusses the topic of
the research, highlighting the research background and stating the research problems
and research questions. This chapter also states that there are research gaps in the
arca and talks about the relevance of the rescarch. It then proceeds to give a brief
overview of the methodology to be used in the research process. Finally, the chapter

defines the limitations and some of the key terminology used in this thesis.

Chapter 2 - Literature Review. This chapter explores the relevant subjects and issues of
the arca of rescarch. In this chapter, e-Business and its many models are described
and its evolution is illustrated by using existing rescarch material. The factors that
interact with e-Business are identified and their relationship examined. Subsequently,
theoretical models are also investigated to see how they can be applied for e-Business
strategies and implementation. Furthermore, the electricity industry in the UK and
Malaysia is discussed to reveal the new challenges that companies face in the
deregulated and digital age. Finally, the discussions from the literature review are

used to develop the rescarch questions.

Chapter 3 = Methodology. This chapter presents the methodology used in this thesis
and the justifications for choosing the methodology. The methodology was selected

based on the nature of the rescarch that is exploratory and the form of the feedback
from case companies. The synthesis of the exact rescarch questions is illustrated. The

chapter also discusses the fieldwork and the observations from the interviews.

Chapter 4 - Data Analysis. This chapter systematically analyses, presents, and

summarises the case study reports based on the data collected from each case
company. These data are analysed based on the business analysis frameworks

presented in the literature review in Chapter 2 to form the research findings.

Chapter 5 - Conclusions and Implications. This chapter concludes the thesis. Each of the

main research questions posed is answered here. This leads to the conclusion of the




(f'huj:h'r l: Introduction

research problem and discussion on the implications of the findings on both theory

and practice.

1.6 Definitions Used

Definitions adopted by researchers are often not uniform, therefore key and
controversial terms are defined below to establish the positions taken in this research.
The definitions used are explained in more detail in Chapter 2. Table 1.1 provides a

summary of definitions of the key terms used in this research.

Terms Definition

e-Business A holistic business culture, structure and mindset, which is not just about buying
and selling on the Internet or implementing new technology but integrates core
business processes electronically using network technologies to create added
value such as enhanced customer services and increased efficiency.

e-Commerce e-Commerce Is a subset of e-Business and refers to buying and selling via the
Internet or defined narrowly as “"commercial transactions over the Internet only’.

e-Business A plan and activities to synchronise an organisation's business processes and

Strategy resources, to embrace e-Business, in order to create value and form a
sustainable business strateqy

e-Business e-Business models can be described as the way companies do business

Model electronically (Weill, 2001) and explain why and how an e-Business case works
from an economic perspective, where an e-Business model defines how
economic value is created and exchanged within a network of actors (Gordin
and Akkermans, 2001). Furthermore, e-Business models also frame the
business requirements that IT systems and networks must satisfy.

Management The way management implement or execute business strategy and utilise

Styles organisational resources

Organisational The ability of the organisation to meet its business targets.

Performance

Customer Providing service such as on-line billing and payments, price structure

Service transparency, help desk or help centre to handle customer requests and queries.

Customer Understanding customers’ needs, wants and aims in order to build a long term

Relationships

Management
Preparedness

relationship and a shared future with customers

The degree of the management’s ability to implement a business strategy

Table 1.1 Definitions of Key Terms Used
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1.7 Research Assumptions

In conducting this research, some assumptions have been made to ensure a uniform

environment. This allows standardised data to be collected and valid comparisons

can be made. These assumptions are divided into two areas as follows:

» Explicit Assumptions:

» The study has been conducted with the assumption that there is no major
cconomic downfall or recession that has had a major effect on the
organisations.

» Implicit Assumptions:

» The management strategies of the organisations directly affect the
organisational performance.

= UK energy industry is one of the most advanced in terms of electricity
deregulation and in terms of e-Business adoption and implementation.

» Malaysian electricity environment is still in its very initial state of e-Business

aAwareness.

1.8 Conclusion

This chapter has laid the foundations for the thesis. It has introduced the research

problems and the rescarch questions. Definitions were presented, the methodology
was briefly described, the thesis was outlined, and finally, the research assumptions

and some limitations were introduced. On this foundation, the report proceceds with a

detailed description of the research in the following chapters.
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Chapter 2: Literature Review

2.1 Introduction

This chapter aims to build a theoretical foundation upon which this research is based
by reviewing the relevant literature to identify research issues and research questions.
It will highlight the main topics, which were considered during the rescarch, and
describes the context within which this research was conducted. These topics include
e-Business in general and the role it plays in the new economy, traditional business
strategy, the electricity industry (focussing on the UK and Malaysian environment)
and the impact of e-Business on the electricity industry. In order to understand and
proceed with the research into e-Business strategies for the electricity utilitics, the

above arcas and topics were initially analysed separately before connecting the

related issues together.

More specifically, this chapter discusses the move to the new information-based
cconomy and the development of business models and strategies based on the
capability of the Internet. The combination of these strategies, business models,
information, and related technologies are referred to in this research as e-Business.
The new cconomy poses new challenges for organisations. There are particular
challenges for big, traditional organisations that have been dominant players for a
considerable time and which also have been government owned monopolies. Many
of these companies have now been privatised, in particular those dealing with

transportation, power, and communications. The privatisation process has

transformed organisations that used to be government owned and subsidised into
corporate giants. According to Tapscott (1996), being a big organisation was what
made companies successful in the old economy, but today big is often a liability. In
order to survive, these big, traditional and hierarchical organisations need to be
transformed into much flatter, agile, and innovative organisations, which according
to Tapscott (1996) are the key characteristics for success in the information- based

economy, This transformation is not an easy task to perform.

12
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Interestingly, however, the potential of e-Business is thought by some business
analysts to be most apparent in big companies such those as in the utilities sector,
given the significant changes due to deregulation (Quest, 2000; Mullen, 2000;
Treadway and Valocchi, 2000). Deregulation was introduced to provide competition,
which in turn has pressurised companies to be more efficient, reduce operating costs
and hopefully create healthy competition that will reduce the price of services for

consumers.

This research focuses on the dereg