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SUMMARY

THE IMPLEMENTATION OF AN
INFORMATION SYSTEM

By Martyn Woolfall, BSc (Hons)

In the modem wotld information systems (I.S)) allow businesses to change and
restructure in order to meet the demands placed on them by the dynamic world.
In the past, because change was not required, organisations evolved into rigid

structures which meant that change was problematic.

The ability to select and implement effective I.S. in any organisation is critical to
its success. It is no longer the case of simply installing a network of computers
for data input but a case of restructuring the business processes to make that
organisation more able to function in an increasingly interconnected world. This
can lead to new opportunities and competitive advantage if implemented
successfully and run if not. The importance and use of business analysis,
selection, evaluation and implementation methods to carry out such a task 1s

crucial.

The objective of the research is to examine the project life cycle of implementing
an ‘off the shelf I.S. within an organisation in order to determine how effective
they are and what quantifiable benefits such projects bring to the organisation.
All too often in the news we here stores of failed LT. projects. New systems
have either failed to deliver on time, to budget, failed to improve business
processes ot have even been abandoned before the end of the project. Emphasis
will be placed on a systems review and implementation project at a manufacturing

S.M.E. called Company A.



Company A face continued pressure from key customers for faster distribution
and high quality goods while cutting back on cost. This means that that the
otganisation, which once prided itself on high quality internal production, now
looks to overseas factories to meet their capacity whilst still being responsible for

the design, quality and distribution of their product.

New technology is playing an important and increasing role in aiding the

company meet its objectives with the introduction of a new integrated L.S.

The new system is geared specifically towards supply and distribution, is industry
specific, and allows improved control of the company’s supply chain
performance, offering a much greater control of stock, individual sales and

sourcing orders

The thesis concludes that manufacturing SM.E.’s are likely to find it mncreasingly
imperative to streamline business processes in order to meet tatgets and deadlines
set by economic factors and customer demands. New technologies and the

methods utilised will continue to play a central role in achieving this.
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Chapter 1
INTRODUCTION

“Religion hinges upon faith, politics hinges upon who can tell the most
convincing lies or maybe just shout the loudest, but science hinges upon

whether its conclusions resemble what actually happens”

- Attributed to Ian Stewart (1945 - )

1.1) Information

Information can be defined as follows:

Facts told; knowledge gained or given; data stored in a computer ete. (Cashmore & Lyall,
1991)

Information can also be defined as data in a context; you know the meaning of
the data. Tsitchiztis & Lochovsky (1982) define information as being ‘an increment
of knowledge which can be inferred from data’. Beynon-Davies (1998) defined data,

mformation and knowledge as follows:

Data is facts. A datum of data is one or more symbols that are used to represent something.
Information is interpreted data. Information is data placed within a meaningful context.

Knowledge is derived from information by integrating information with existing knowledge’.

Figure one shows the relationship between data, information and knowledge.

Martyn Woolfall, BSc (Hons)
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The examples given here have been in relation to the stock market however the
same parallel can be drawn with organisations. Otganisations should use
information to react more quickly than its competitors in certain circumstances.
It has been proven that the organisation that makes a strategic move first would
improve and strengthen its position to that of its competitors, assuming that the
move is correct. An example of this is provided by Buckley (1995) who mentions
the case of M&S (page 18) who used information collected by a charge card for
marketing purposes. This information allowed M&S to change the structure of

the products and services they offered.

Based on these examples it is reasonable to draw the conclusion that information

1s a valuable asset to the organisation.

In recent times information has come to be valued as much (if not more) as any
other asset to the organisation such as visible solid assets like buildings, or
equipment. When one thinks of organisational assets; people, buildings,
equipment, materials and money spring to mind and are difficult to ignore.
Information, it has been argued, has proven to be just as important. Hiroyuki
Itami (1991), professor of Management at Hitotubashi University suppotts this
view and is indeed of the opinion that real competitive advantage comes not

from the visible asserts stated, but from the invisible asset of information.

Martyn Woolfall, BSc (Hons)
M.Phil Thesis — The implementation of an Information System

13



It should be noted however that just having information does not result in
competitive advantage, but how that information is used can. It should also be
noted that not all information is good information. People can be overloaded
with information which can hinder the decision making process. The processing
of data to information to knowledge is important and this is where systems and

computer systems come into play.
A computer system is defined by Sinclair (1991) as follows:
The computer and all of its attachments, its actions, inputs and outputs, considered as a whole.

Systems are made up or defined by a coherent set of independent parts which
exist for a specified purpose. These independent parts can be viewed separately;

however it is more useful to look at the system as a whole.

Systems are recognised as having an input-process-output model in a given
environment. The environment might be defined as anything outside a system

that has an effect on the way the system operates.

= The inputs to any system ate the resources it gains from its environment
or other systems.
® The outputs from the system are that which it supplies back to its
environment or other systems.
® The process of the system is that activity that transforms the system input
into system outputs.
Most organisations are viewed as open systems which imply that they are affected
by their environment and other systems. FEvery human activity system (H.A.S.)
will have one or more information systems. The purpose of these information

systems is to help manage the human activity.

Martyn Woolfall, BSc (Hons)
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1.2) Information System (I.S.)

In order to get information to flow from its source to an individual who can use
it we have to implement some sort of system to collect, store and move the
information within the otganisaton. Typically these systems have been a series
of computer systems linked to a database holding stored information. 1t is the
linking of individual information systems that produces a cotporate information

system.

This system is much more than just physical assets and is built up ovet a number

of years, by an organisation, and as such is an asset that cannot easily be replaced.

LS. can be diverse and have many different set-ups; however there are four

common elements and these are defined by Edwatrds, et al (1995):

®  Collection of data: facts, fignres or rumonrs.
®  Storage of data: whether on a computer, folders in a filing cabinet or in ones bead.
®  Manipulation of data: arranging, collating, aggregating and interpreting it.

®  Presentation of data: arranging, collating, aggregating and interpreting it.

1.3) Data and information

Information within organisations is made up of raw material called data. If any
useful LS. is to sutvive it must be constantly supplied with the required data. This
data can be collected from a wide variety of sources, internally and externally, and

can comprise both facts and figures.

Data is not information until it has been arranged in a suitable manner for a
particular individual to comprehend and extract meaning. Information is data

endowed with relevance and purpose (context).

Martyn Woolfall, BSc (Hons)
M.Phil Thesis — The implementation of an Information System

15



Information should however have purpose and contribute to the aim or the
relevant organisation concemned. Information that does not contribute to this

simple objective can be costly, thus data should always be catefully examined for

relevance before it is collected in any way.

In the current work environment this has become difficult as (with the advance
of technology) organisations have expanded the amount of information it
provides managers, often without identifying, whether the information is useful

and required. Figure two shows the process of collecting data to making

decisions.

Defta > [nfermation ——Decisions
> Information System >

Figure 2 - Data, information &
decisions

According to Cashmore & Lyall (1991) LS. have different sub-systems, which
have different functions and purposes. However they all attempt to fulfil one of
the following purposes:

To collect and store data which are capable of being turned into useful information
which may be required by the organisation at a later date.

To provide, in a suttable form, the operational information required by employees to
perform their jobs to the best of their abilities and to ensure the smooth day-to-day
running of the organisation.

= To provide, in a suitable form, strategic information lo managers so that they can
make the best possible decisions about the future of the organisation.

»  To extract the value chain of the business. By this it is meant that the organisation’s
Information System should link with the external Information Systems. In particular
o those of suppliers and customers, thus creating benefit and providing further
information. For example, a manufacturer of a product would find it nseful to analyse
[final customer purchases through a particular type of retail outlet.

Mattyn Woolfall, BSc (Hons)
M.Phil Thesis — The implementation of an Information System

16



The history of I.S. has shown a strong emphasis on the collection and storage of
data that in some way relate to typical business transactions and on the provision
of operational information. This tesulted in much time spent collecting data
which was typically assumed to be of importance. This was at a time when the
business world was very static; in this time the future required little planning
because nothing really changed. Much time was spent on typical day-to-day
activities and the use of LS. in management decision making, for strategic

purposes, was not emphasised.

Recently, with the ever changing environment and increased competition strong
emphasis i1s placed on LS. in making strategic decisions and if several
organisations are in competition, the one which has the best information (in
terms of relevance, speed, accuracy etc) is most likely to succeed and gain

competitive advantage.

1.4) Importance of LS.

The importance of information, and information systems, in the modern
organisation is crtical if the organisation wants to survive long-term and make
profit. Information and LS. helps the organisation meet its primary need of
meeting customer needs in a more satisfactory and profitable manner than its

competitors.

LS. within the modem organisation must in some way provide a benefit that is
easily perceived, or indeed reduce the cost of a particular service or product.
Thus the common theory by inexpetienced people that LS. is just used to store
data, or automate processes, is inaccurate and blind of the true potential and
benefits of LS. Information obtained should be used to provide a better service
or ptoduct in terms of better quality of service, or product, in terms of cost or

delivery time.
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1.5) L.S. Influence on business strategy and structure

Successful organisations can be seen to have correctly integrated LS. within their
organisations (Bagranoff & Brewer, 2003), and where organisations have been
less than successful the implementation ot reengineering of system to business

processes has often broken down (Lee & Lee, 2000).

There might be different levels of organisational structure brought about by
technology and the change will vary according to this. For example, a small book
keeping system introduced in a small family business might make the
employment of a bookkeeper unnecessary. Depending on the scale, the 1.S. may
directly affect the change of structure of the organisation, and with the evolution
of more integrated systems, enterprise resource planning systems (E.R.P.) are

now being used to govern the very structure of the organisation.

Just as LS. can change the structure of businesses and organisations they can also
alter entire industry structures. An example of this is given by Buckley (1995) and
mentions the case of M&S and how they changed the retail industry by
introducing a simple charge card. They mtroduced the charge card and this
brought retailers into the market of customer finances, historically only provided
by banks. Consequently, they were able to build large databases of customer
information and were able to extend into financial insurance and change the

structure of the products and services they offered.

Other examples of effective use of LS. are provided by Robson (1997) and
Beynon-Davies (2002) in industries such as electronics, banking, hospitals and the
airline industry. All these examples demonstrate how the creative use of

information can lead to new products, services and competitive advantage.
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The use of effective I.S. has had a knock on effect of changing the way retail is
conducted. Howevet, there have also been a number of instances where 1.S. has
either been delivered late, at higher than expected cost or where perceived
benefits have not been realised. Typical UK. examples are provided by Robson
(1997), Nash (2000), Beynon-Davies (2002), and the Economist (2004) in various

industries such as healthcare, air traffic control, stock markets and government.

In most cases failed LS. projects result in inconvenience or spiralling costs;
however they can also cost lives. Beynon-Davies (1995) documents the case of
the London Ambulance Service Computer-Aided Dispatch system
(L.A.S.C.A.D.) implemented 1n 1992, which found it could not meet the demand
of emergency calls entering the system, and consequently, calls were left
unanswered. It is estimated that 20 to 30 lives may have been lost as a direct

result of this system failure which also cost £1.5 million.

Such failure is not just limited to the U.K.; Oz (1994) describes the case of the
Confirm reservation system in the U.S. which overran to the cost of $125 million.
In recent times, U.K. government I.S. projects have received much attention as
they continually run late, over budget and are besieged with technical problems.
The most recent examples includes upgrades to the N.H.S. patient records system
(Major N.H.S. LT. project hit by delay, 2006) while other projects such as the
issuing of passports, the criminal records bureau and the child support agency

have all suffered well publicised problems (Pym, 20006).
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According to Taylor-Cummings (1998), Beynon Davies (1998), Clatke, et al
(2000) and Burton, et al (2001) most 1.S. failures seem to be linked with the
social-technical interface meaning that even if the I.S. is well built and the project
well managed it may still fail for user, organisational and/ot environment reasons.
This implies that there is a culture gap between the LS. professionals and their
business counterparts, and that projects tend to be focused primarily on technical
concerns, and as a result, user, organisational or environmental concerns are not
always accounted for. This would suggest that a combination of business analysis
methods, such as business process reengineering (B.P.R) & soft systems
methodology (S.5.M.) are crucial to the success of any L.S. or change related

project.

1.6) Need for research
Information Systems are changing at an increasing rate and with the new
technology comes new opportunities for organisations to change the way they do
business. Typical perceived benefits are

1) More efficient information flows through systems integration.

2) Reduction of overheads through automation.

3) Better access to management information.

4) Geeater ability to adapt to changes in the market place.

5) Increased use of resources through tighter control.

6) New market opportunities though the use of new technology.

Despite the perceived benefits many LS. projects have failed in whole or part,
equally many organisations have implemented new systems and not realised any

real benefit.
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1.6.1) Thesis aim

The aim of the research is to determine the need, best practice and critical success
factors when implementing information systems in the SME environment, in
order to determine how effective they, ate and what quantifiable benefits are
realised. Emphasis will be placed on a systems review and implementation

project through the use of a single company in-depth case study approach.

The cutrent literature with regard LS. implementations, and in particular when
referencing information systems solutions, and the associated critical success
factors, is advanced but few studies focus on such projects from the S.M.E.
petspective. The S.M.E., like all organisation types, has become increasingly
dependent on technology in the rapidly changing and interconnected global
world.

This research project will help to bridge the gap between information systems

implementations, critical success factors and the SM.E.
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1.6.2) Thesis objectives
In order to explore these issues and come to a conclusion about information
system projects in relation to the S.M.E. it is necessary to undertake the

following,

a) Review the business analysis, system selecton and implementation
methods typically used when implementing information systems in the
S.M.E. environment.

b) Review the role of technology in relation to the SM.E. to better
understand the opportunities available.

c) Identify the critical success factors adopted by organisations in LS.
change related projects.

d) Identify the need for and benefits gained by such projects and how they
are measured.

e) Review the business processes of an active SM.E with the view to
improving the current situation by way of implementing an off the shelf
software solution:

a. Utlise identified business analysis methods and petform an
analysis of the organisation, business processes & information
flows and produce a weighted user requirements document
which is auditable and traceable to the business analysis.

b. Develop a software selection process which can be used to
identify, evaluate and shortlist solutions based on the results
from the business analysis carried out.

c. Re-engineer the business processes by the combined
implementation of more  integrated financial &
custometr/supplier-oriented software along with appropriate

hardware base.
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d. Produce financial figures to determine the projected benefits and
savings over a five year period after implementation in ordet to
determine the success of the project.

f) Based on the active case study, expand on current literature and develop
critical success factors and/or guidelines which would be applicable to
other S.M.E.’s going through a similar change related project.

The main activities of the project will be concerned with addressing the software
and hardware systems required to meet the company’s objective of increasing
cost effectiveness. A highly efficient up to date supply chain management LS.

will be the main focus in achieving the company’s objectives.

The ability to integrate order processing to the accounting ledgers is seen as
crucial in making the whole system more efficient and removing potential errors

due to the double handling of data.

Changes will be made to the network infrastructure to allow all sites to access the
network and place orders on the system. This will complete the supply chain for
automatic stock and order processing which is presently carried out on a manual

basis.

The case study of Company A will allow the author to understand best practice in
terms of systems selection, implementation and business analysis as well as
understand the expectations and eventual results such change brings. Company

A is discussed in mote detail in Chapter 4.
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1.7) Chapter conclusions
In this first chapter an introduction to data, information, knowledge and the

information system was provided along with their importance to the organisation.

In the modern world LS. allows businesses to change and restructure in order to
meet the new demands placed on them by the dynamic wotld. In the past,
because change was not required, organisations evolved into rigid structures

which meant that change was problematic.

The ability to implement effective integrated 1.S. to any organisation is critical to
its success. It is no longer the case of simply installing a network of computers
for data input but a case of managing, restructuring or reengineering the business
processes to make that organisation more able to function in an increasingly
global, interconnected, competitive and streamlined world. E.R.P. systems have
helped in this regard by removing traditional walls between departments and

integrating business processes.

This can lead to new opportunities and competitive advantage if implemented
successfully and ruin if not. The importance and use of business analysis

methods (such as B.P.R. and 8.8.M.) is critical when implementing new systems.

The case study of Company A will provide first hand experience in terms of
business analysis, requirements gathering, information systems selection and
implementation as well as provide an understanding of the expectations and

eventual results such change brings.
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1.7.1) Thesis chapter summary
Provided over the next two pages is a brief description of the chapters of the

thesis.

1.7.1.1) Chapter 1 — Introduction

Chapter 1 has introduced the area of research and clarified important concepts at
a high level. This chapter introduced the relationship between data, information,
knowledge and information systems and gave examples of their importance to

the organisation.

1.7.1.2) Chapter 2 — literature review

The literature review will cover the various methods used to select, evaluate and
implement information systems into the organisation, in particular, business
process reengineering (B.P.R.), soft systems methodology (S.5.M.) and

requirements engineering.

1.7.1.3) Chapter 3 — Research method
This chapter will state the research strategy, methods and techniques adopted for

the research.

1.7.1.4) Chapter 4 — Company A - an infroduction

Chapter 4 will introduce, in more detail, the case study of Company A which will
offer first hand information on implementing an information system. This
chapter will concentrate mainly on the feasibility study stage of the project and
will identify economic trends which are impacting on the organisation and have

initiated various change related projects.
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1.7.1.5) Chapter 5 — Company A — soft systems spectfication
This chapter will begin to look at the business analysis stage of the project by
applying a soft systems analysis to Company A in order to undetstand the various

users and stakeholders within their environment.

1.7.1.6) Chapter 6 — Company A - business analysis specification
Chapter 6 will continue to look at the second stage of the project: that of formally
analysing the business requitements, in terms of managing the product line and

order cycle. Process analysis techniques will be adopted.

1.7.1.7) Chapter 7 — Company A — network analysis
This chapter will conclude the business analysis by looking at the network set up
within Company A.

1.7.1.8) Chapter 8 — Company A - business requirements specification
This chapter will look in depth at the L'T. requitement of Company A and the
LT. evaluation and selection process adopted thereafter with regard to both

hardware and software.

1.7.1.9) Chapter 9 — Company A- implementation stage

Chapter 9 will look at the third stage of the project, that of implementation.
Emphasis will be placed on the main issues surrounding change in key areas.
This chapter will also look at the constraints the project faced from multiple

angles, for example, changes to the project plan and how these were managed.
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1.7.1.10) Chapter 10 — Company A — cost benefit analysis

Chapter 10 will concentrate on post implementation issues, either left over from
the implementation stage of the project, or other factors which had atisen since
that stage. This chapter will look at the original aim of the project and attempt to

measure the benefits realised.

1.7.1.11) Chapter 11 — Conclusions
This final chapter will provide a summaty of the conclusions of the thesis. It will

also provide a formal response to the thesis aims and objectives.

1.8) Chapter summary

This first chapter has introduced the importance of information and the
information system to the organisation. It also established the importance of
keeping pace with technology from the organisational perspective and provided
examples of this. Chapter 2 will research business analysis methods used to
implement information systems into the organisation, in particular, two distinct
approaches to analysing the place of information systems within the context of

the organisation, B.P.R. and S.S.M.

The review will also look into requirements engineering, implementation
strategies, total cost of ownership and role of the E.R.P. system, from the
perspective of the SM.E., in order to assess its suitability and affordability at

providing an integrated software option.
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Chapter 2

MAIN LITERATURE REVIEW

“I have yet to see any problem, however complicated, which, when you
looked at it the right way, did not become still more complicated”

- Alderson, P. 1969. New Scientist, 638.

2.1) Chapter overview
Chapter 1 introduced information systems (1.S.) and provided examples of their
importance to the organisation. This chapter will review specific factors that are

relevant in implementing an ‘off the shelf’ 1.S. within an organisation.

Otrganisations have responded to the age of global competition by analysing and
then reengineering their business processes (B.P.). They have introduced changes
to organisational structures and used technology as a key enabler to do so. More
integrated enterprise wide information systems, for example, have helped to tear
down traditional and functional walls between departments and to streamline

B.D.

In this chapter traditional business analysis methods, in terms of business process
reengineering (B.P.R)) and soft systems methodology (S.5.M.) are reviewed,
extending to requirements engineering, systems acquisition, implementation
strategies and enterprise resource planning (E.R.P.) systems in identifying if they
are suitable and affordable for small to medium sized companies. Consideration

will be given to the relevance of the issues discussed to the case study of the

organisation Company A.
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2.2) Traditional Business Analysis (B.A.) methods & the S.M.E.

According to the Oxford English Dictionary a method is a ‘way of doing something or
a system of procedure’ whereas a technique “is a specfic approach to producing some product
of LS. development’. We can therefore say that a method is some organising

framework for the application of techniques.

Beynon Davies (1998) considers two different levels of method; the first
considers two approaches to analysing the place of 1.S. within an otganisational
context, a process defined as business analysis (B.A.), the second concentrates on

four distinct approaches to the development of LS.

The term B.A. is used here in the context of the analysis of L.S. within S.M.E.s.
This means, the process of analysing the otganisational objectives and needs
within its environment. The end purpose of this process would be to change the
way the organisation operates by a mote approptiate use, or alignment, of

technology and in patticular the information system.

In carrying out a business analysis the following needs to be considered, as

described by Beynon-Davies (2002):

®  The analysis of the informal systems of the organisation.

®  Abnalysing the overall objectives and needs of an organisation and identifying the place
of the organisation within its environment.

®  Considering different ways in which an organisation (whole or part) may work.

= Identifying the most fruitful place for information systems and information technology

within some organisation.
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The role of the business analyst has emerged over the last ten years and is
relatively undefined in that many employers advertise for business analysts with
varying business and/or technical skills, which are usually the job of a systems
analyst, or at the other end of the scale, a strategic analyst (Paul & Yeates, 2000).

A typical definition of the role of the business analyst from the literature is as
tollows: ‘the business analysts role is the production of clearly stated business requirement
definitions, which can be passed to a system designer to be turned into specifications that are the
input 1o the development processes’ Yeates & Wakefield (2004). Thus the business
analyst is not typically involved in the software development process, but sits

between the organisation and the systems developets.

This view 1s supported by Paul & Yeates (2006) who state that B.A. is covered by
three areas, strategic analysis, I.T. systems analysis and the core activity business

analysis.

Senior management will make the strategic analysis decisions for any organisation
while the business analyst will support this activity, in identifying transformation
actons, and will at least need to have access to and understand whether
technological developments can open up strategic opportunities for the
organisation. Typical activities in this area might mnclude external and internal
analysis, in order to understand how economic and political factors are impacting
on the organisation, and this could feed into the S W.O.T. analysis in order to
analyse the results.

LT. systems analysis sits at the opposite end of the spectrum and is concerned
with specifying the LT. system requirements in enough detail as to be able to
produce a detailed requirements specification; this will be used as the first stage in

the development of a bespoke LS.
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Typical activities include process, data and functional modelling, in order to
describe the system requirements in terms of what the system will be requited to
do at various levels. This technical analysis would directly feed into the software
engineer who would then develop the associated code. Many organisations
separate this function from the B.A. in that it is deemed outside the role of
business analyst, and is the job of the LT. depattment, and in particular the
systems analyst. In this scenario the business analyst produces a less technical
document of business requirements which is used as the input to the systems

development or tendeting process.

In reality the business analyst should sit between the areas of strategic and
systems analysis and have an understanding, if not direct involvement, of the two.
Business analysts are required to investigate a business system, where

improvements are required, and the role is usually defined as follows:

1) Resolve a localised issue, or issues, by recommending actions that would
overcome the identified issues and achieve business benefits, which usually
involve efficiency or effectiveness. The plan of action is usually a detailed

process analysis which is backed up by a sound business case.

2) The second scenario usually involves enhancing or replacing existing LS. in
line with business requirements. In this instance the business analyst would
engineer a requirements document which defines what the organisation

requires the LS. to provide.

In either scenario the analysis begins with the business analyst gaining an
appreciation of the organisation in question. The initial problem is usually

defined in specific and general terms and requires a more detailed understanding.
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Within organisations thete is some confusion between the roles and
responsibilities of the business analyst and software developers and there is no
agreed, and unified, approach that covers both business analysis and systems
development. This often leads to a misalignment between written code and the

otiginal business requirements called the abstraction gap.

In the following part of the literature review it is approptiate to concentrate on
the business analysis methods used to analyse the place of the information system
within an organisational context. In terms of Company A, no software
development is required and the B.A. carried out will be used to specify the
requirements required of an off the shelf 1.S. Beynon-Davies (2002) describes
two distinct approaches to achieve this, business process re-engineering (B.P.R.)

and soft systems methodology (S.S.M.).

2.3) Introduction to Business Process Reengineering (B.P.R.)

B.P.R. first appeared in LS. journals in the early 1990s (Hammer, 1990) and
(Hammer & Champy, 1993). Hammer & Champy (1993) define B.P.R. as: “T%e
Jundamental rethinking and radical redesign of business processes to achicve dramatic
improvements in critical contemporary measures of performance, such as cost, quality, service and
speed.”  Put more simply several years earlier Davenport & Short (1990) define
B.PR. as “The analysis and design of work flows and processes within and between
organisations”. Teng et al. (1994) defines B.P.R. as “the critical analysis and radical
redesign of existing business processes to achieve breakthrough improvements in performance

measures”.
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The common thread between all these definitions is the focus on the business
process (B.P.); Hammer & Champy (1993) define a B.P. as a collection of activities
that takes one or more kinds of input and creates an output that is of value to the customer.
Davenpott & Short (1990) define the B.P. as a sez of logically related tasks performed to

achieve a defined business ontcome.

Porter & Miller (1985) propose the value chain method as a useful technique for
identifying B.P., by which the organisation delivers a product or service, and
while there are many instances of B.P. thete are three types common to the

organisation; management, operational and suppottive processes.

Table 1 lists the typical characteristics of the B.P. from the literature while Figure

5 llustrates a set of activities that transform a set of inputs into a set of outputs.
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A B.P. can be part of a larger, surrounding process and can include other B.P. or
sub-processes that have to be included in its process. Within this context a B.P.
can be viewed at various levels of discrete components of ever-smaller size.
These multi-level processes have to add value to the organisation and are seen as

the workflows which realise an organisation's use-cases.

In the modern environment B.P. need to be managed and/or modified for a
variety of reasons. Global competition, changing customer requirements, joint
ventures, legislative factors and mergers all place demands on the organisation to
be able to modify existing processes, in order to adapt, and during the 1990s re-
engineering was the preferred method by which to meet these increasing
demands. As such, a B.P. was usually the result of some form of re-engineering
work, while business process modelling was used to capture, document and

reengineer B.P.

During the reengineering heyday of the 1990s the alternative business
improvement methodology to B.P.R. was continuous process improvement,
which recommends small and measurable changes to an otganisation's cutrrent
processes and systems. Continuous process improvement has its origins in
total quality management (T.Q.M.) and six sigma. Six sigma and T.Q.M. are
terms often confused with B.P.R., as all are change initiatives, with the main
difference being B.P.R. (top down) is focused on radical change while Six Sigma
and T.Q.M. focus on continuous, (bottom up) incremental improvement
(Davenport, 1993), (Teng et al., 1994), (Al-Mashari & Zairi, 2000), (Selladurai,
2002), (Tonnessen, 2000), and (Ussic et al., 2005).
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The literature concerning these two approaches is mixed in that there is a long
history of conflicting reportts as to their overall effectiveness. Some authors such
as Emnch (2000), Hendricks & Singhal (2000) and Williams et al (2004) express
support for T.Q.M. in terms of relevance, and financial performance for the
organisation, while others suggest the approach is not effective in reducing costs,
or identifying strategic failure and has been little more than a passing fad with
many organisations implementing T.Q.M. in the wrong areas of the business
(Byme, 1997), (The cracks in quality, 1992), (The straining of quality, 1995),
(Gerstner, 2002) and (Willcocks, 2002).

B.PR. was bom and evolved from a T.Q.M. background in that many
organisations who use B.P.R., have either used T.Q.M., ot are using a
combination of both, as in reality few organisations will take the risk of scraping
all B.P. and starting from a clean slate as advocated by B.P.R. research (Edwards
& Peppard, 1994) and (Selladurai, 2002). The dividing line between these two
approaches (radical and incremental change) can be blurred in that what appears
to be radical change from a distance, on closer inspection, may be gradual
incremental changes as part of a more radical long term plan with the research
indicating that many projects dunng the 1990s did not offer radical change
(Winslow 1996), (Lillrank & Holopainen, 1998) and (Willcocks, 2002).
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B.P.R. has its advocates in terms of Davenport & Short (1990), Hammer &
Champy (1993) and Earl (1994); however it has also received criticism from
O’Connor (1994) who states that it is unnecessary if the organisation alteady
practices effective quality management, while Smith & Fingar (2002) and Ramesh
et al. (2005) are of the opinion that B.P.R. has never offered a path to execution,
and business process management (B.P.M.), not reengineering, is required to
control internal B.P. B.P.M., unlike B.P.R., is an ongoing process which believes
that B.P. are continually evolving, and the organisation needs to change or adapt
without starting from scratch each time. B.P.M. advocates a universal process
language that manages the entite lifecycle of an otganisations business

improvement initiative.

Continuous process improvement and T.Q.M. are effective to obtain gradual,
incremental improvement. However, over the last 15 to 20 years several factors

have accelerated the need to greatly improve B.P. and Table 2 lists these.

Cause of B.P.R. Comment

New technologies

New technologies (such as the Internet) are quickly bringing
new capabilities to businesses and increasing the competitive
edge and the need to improve B.P. (‘Adapt or die’ warning to
compantes, 1999), (Quinn, 2001). Increased evidence that
competitive advantage and the implementation of new

technology is related (Mason et al, 1997).

Vanous trends and
factors

Downsizing, Y2K, pervasive netwotrks, the Euro,
deregulation, & terrorism — all requite dynamic B.P. (Smith
& Fingar, 2002).
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Cause of B.P.R. Comment

Global marketplace The opening of world markets and increased free trade
(China joins the WTO — at last, 2001). Such changes bring
more countries & competition into the marketplace and
competing becomes more difficult. In today's marketplace
major changes are required just to maintain your position
and it has become a matter of survival for many
organisations as customers are demanding products and
services at reduced prices. (Chinese manufacturing - a
commercial imperative for most S.M.E.'s, 2004), (A rose-
tinted vision, 2004) and (M&S asks suppliers for price cuts,
20006).

Table 2 - B.P.R. causes

As a result of these trends, organisations have sought out methods for faster
business process improvement. Organisations are not satisfied with
incremental changes and need wholesale change quickly. Because the rate of
change has increased for everyone, few businesses can afford a slow change
process and the one approach which does allow for structural change and

dramatic improvement is B.P.R.
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2.3.1) B.P.R. process
Thete is no one agreed approach to B.P.R. work although Beynon-Davies (2002)
and Barber & Weston (1998) broadly define a five point process:

1) Strategic analysis — Developing a strategy and vision to move the
otganisation forward and identify transformation opportunities.

2) Business analysis - High level mapping of the organisational processes
using a form of systems modelling, indicating key process boundaries.
From the processes identified, priority needs to be given in terms of
importance to the project.

3) Process redesign — Involves the reengineering team identifying
problems with the cutrent processes and along with stakeholders,
challenging assumptions of new approaches to organisational activity.

4) Process specification — The modelling of the existing and the design of
new processes using an agreed notation.

5) Process implementation — Generally agreed to be the most difficult
patt of the process, introducing new work practices and technologies into

the organisation.

B.P.R. does not recommend any one particular form of system/process mapping;
however, typical examples include conceptual, structural and object modelling.
These approaches are used in a top-down manner in that systems can be broken
down into sub-systems, and each of these can be broken down furthet depending
on the level of detail required. Structured systems analysis and design
methodology (S.S.AD.M.)) or the unified modelling language (UM.L) are
patticularly suited if the project is one of software development, requiring detailed
systems analysis, however (tefer to 2.2.1) there is no unified approach to both

business and systems analysis.
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Gunasekaran & Kobu (2002) and Mentzas (1999) document numerous modelling
techniques typically adopted when undertaking B.P.R., and where they are best
suited. Appendix 1, Table 1 describes and lists several methods and techniques

typically adopted by a systems analyst in order to model data and information

within the organisation.

2.3.2) L'T. as the B.P.R. enabler

In addition to T.Q.M., B.P.R. can be categorised in the following areas of interest
(Earl, 1994) Business Change, Change Management and Systems Analysis.
Hammer (1990), Eatl (1994), Beynon-Davies (1998) and Urtsic et al. (2005) add to
this by linking additional elements such as a greater emphasis towards B.P. and
L'T. as the key business enabler to the change. The research also suggests that

LT. 1s the biggest single cost during the change process (Willcocks, 2002).

The most striking characteristic is the notion that I.T. is the main enabler of
B.P.R. work. This is taken further by Earl (1994) who suggests that L.T.
dominates B.P.R. wotrk. Despite this fact Moad (1994) writes that LS. people find
it difficult to wotk on B.P.R. projects, because of their revolutionary nature, and
tend to take a traditional approach of automating existing processes rather than

radical re-design.

Moad goes on to suggest that this is because of the traditional nature of creating
applications for single departments, as opposed to multiple functions, which was
starting to happen as organisations became mote integrated and streamlined.
This view is also shared by Hammer & Champy (1993) who state that “The
fundamental error that most companies commit when they look at technology is to view it through
the lens of their existing processes. They ask, How can we use these new technological
capabilities to enbhance or streamline or improve what we are already doing?’ Instead they should

be asking, How can we #se technology 1o allow us to do things that we are not already doing?”
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In recent times organisations have to adapt continually to economic and
technological change. Downsizing is a result of several trends, such as
returning to core competencies and the flattening of organisational structures,
and 1n all these cases, I1.T. has been a key enabler (Hammer, 1990) and (Caron et
al., 1994). Despite this research many organisations still do not understand or
appreciate the benefits of I.T. and simply treat new technology as they would a
utility as advocated by Catr (2003). However, unlike utilities I.T. cannot simply
be purchased and installed, it needs to be customised and aligned with the
business, information and technical requirements of the organisation. LT. must
have a clearly defined role and the I.T. infrastructure has to be compatible with,
and support, the B.P.R. strategy (Al-Mashati & Zairi, 2000).

There have been documented examples where I'T. has been implemented
poorly and these examples originated from a lack of understanding as to how
I'T. would be integrated into the organisation and these led to various degtees
of business failure (Why General Managers Need to Understand Information
Technology, 2006), (Beynon-Davies, 1995) and (Economist, 2004).

Research suggests that B.P.R. projects can fail for a variety of reasons, with the
literature suggesting that only 30% of projects are successful (Hammer &
Champy, 1993). B.P.R,, as specified, is high risk in that it promotes revolutionary
change to the organisational business processes and this has proved difficult for

most organisations to introduce.
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2.3.3) B.P.R. failure

Hammer (1990) and Hammer & Champy (1993) suggest that the main reason for
this high failure rate is the lack of ongoing support, or ambition from project
sponsors, although they note that B.P.R. projects are high tisk. This lack of
ambition is supported by Willcocks (2002) who found that the majotity of
organisations using B.P.R. (in the 1990s) were setting their sights low and away
from core processes. Thus achieving significant and radical improvement, as
prescribed by Hammer (1990), was always unlikely. Several articles suggest
additional reasons for the high failure rate and these are presented in Table 3,
while Table 4 lists popular misconceptions regarding B.P.R. which has led to the
misalignment of the method within the organisation.
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Reason for B.P.R. failure
Narrow view

Comment
Delvin (2002) believes that a narrow view of B.P.R. inhetently

inhibits progress and adds to B.P.R. failure. He goes on to say that a
wider view would advance academic research and industry practice.
The argument made by Delvin is that B.P.R. is only concerned with
making changes to B.P. and this misdirects developets into focusing
exclusively on processes while ignoring other important factors.
Delvin concludes that the B.P.R. method must embrace a wider
perspective as re-engineering may differ depending on the strategic
direction of the company, inherent culture, leadership and the supply

chain.

(King, 1994) B.P.R. projects fail because they compromise strategic
dimensions and place too much emphasis on tactical aspects. This
view would suggest that B.P.R. inherently has strong strategic
dimensions which are often overlooked. King goes on to suggest
that the ultimate success of B.P.R. lies with how well the
organisation can motivate the people involved, at all levels, in

applying their knowledge to the re-design of the B.P.

Lack of Flexibility

Bashein et al. (1994) and Fitzgerald & Siddiqui (2002) atgue that for
reengineered systems not to inhibit future business and
environmental change, flexibility must be mncotrporated into the
B.P.R. activities. 'They suggest adding a flexibility analysis to the
B.P.R. process in order to move the focus away from current
requirements towards a longer term, more flexible and enduing set

of requirements.
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Reason for B.P.R. failure
Association with downsizing

Comment
During the mid 1990s the method became linked with the economic

depression in the UK. B.P.R. was seen as a means to cut costs and
jobs as organisations looked for ways to restructure (Death by a
Thousand Cuts, 1995). Bashein et al. (1994)

Organisations set out to remove workers rather than redesign work
processes as Hammer had intended. According to Smith & Fingar
(2003) the misuse of Hammers wotk, and the intent behind his
slogan “Don’t automate, obliterate® was partly a backlash against
the tendency of some corporations to believe that further
enhancements in productivity could be gained solely by a
redeployment of office automated systems rather than the much

harder task of serious and significant organisational change.

Lack of soft systems
involvement

B.P.R. involves complex socio-technical changes which are often
not accounted for. (Teng et al. 1994), (Clatke et al., 2000). Likewise
human, organisational and/or political components have
traditionally not been catered for in many LT. related projects which

are based around engineering concepts (Bennetts et al., 1999).

Table 3 - Reasons for B.P.R. failure
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B.P.R. Comment

Misconception

Big bang approach B.P.R. authors have tended to be of the opinion that

otganisations should not automate processes but start
from scratch (Hammer, 1990). In practice this is rare,
with the implementation usually achieved over several
phased projects and this is supported by Stoddard &
Jarvenpaa (1995) whose finding goes against Hammer
(1990) in suggesting that while reengineeting can deliver a
radical design it does not promise a tevolutionary
approach to change. They go on to say that organisations
that go with the revolutionary approach face the highest

risks and costs.

Table 4 - B.P.R. misconceptions

Recent business mitiatives have made the need to streamline, integrate and
automate processes more pressing. Companies are seeking ways to integrate
redundant processes and eliminate unnecessary tasks to a new level and according

to Ulrch (2000) two things differentiate B.P.R. efforts of the 90s to the 2000s.
1) The motivation for process integration within and beyond the main enterprise.

2) The ability to deliver technological solutions that not only streamiine processes but also
support external e-business requirements.  The growth of the Internet requires that

companies integrate processes that can extend fo third parfies.
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Ongoing developments in software development point to E.R.P. and E.R.P. 2 as
changing the automation of the BP. E.R.P. systems aim to integrate many
departments and functions across the whole organisation onto a single system
that can serve all the different departmental needs and requirements, ensuring
accountability, and maintaining accurate and easily retrievable information

(Business Process Re-engineering — is E.R.P. the answer?, 2005).

With the increased need for integration, automation and streamlining of business
processes B.P.R. continues to be relevant in the modemn scenario. With all the
experience gained, new technology continues to be the main enabler and this is
supported by the research. What is also supported by the research (Teng et al.,
1994) 1s that B.P.R. involves complex socio-technical changes which are often not

accounted for.

The most recurring reason for B.P.R. failure is that they do not consider the
human and organisational consequences of the change and according to Reisman
& Oral (2005) there 1s a common belief that a soft systems analysis and traditional

systems thinking are mutually exclusive when in fact they are complementary.

Organisations are made up of human activity systems or activities which are
petformed by a group of people (users & stakeholders) and this must be
accounted for when undertaking any change which involves systems and B.P.
(Clarke et al., 2000). B.P.R. must encompass technical and human centered issues
within a framework that allows both to contrbute to the change. The alternative
approach which has traditionally dealt with these soft, human centered issues has

been soft systems methodology (Checkland, 1981).
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2.3.4) Conclusions
Business analysis, in terms of B.P.R. and S.S.M,, is the process of analysing the
company objectives and needs within its envitronment. The key enabler to this is

new technology, and typically more integrated information systems.

B.P. needs to be managed and/or modified for a variety of reasons. Global
competition, new technology, downsizing, changing customer requitements, joint
ventures, legislative factors and mergers all place demands on the organisation to
be able to modify existing processes in order to adapt to the market and B.P.R. is

a commonly used method by which to meet these demands.

B.P.R. is the fundamental rethinking and radical redesign of B.P. to achieve
dramatic improvements in ctitical contemporary measures of performance, such
as cost, quality, service and speed. This radical nature of B.P.R. is seen as the
major reason why 70% of projects fail, with many organisations carrying out
continuous process improvement rather than the more radical ‘Big Bang’ strategy

advocated in B.P.R. literature.

The research also suggests that many B.P.R. projects fail because they do not
consider the human, and organisational consequences, and the popular belief has
been that soft systems methodology and traditional systems thinking to be
mutually exclusive when they are complementary. B.P.R. must feature both the
empowerment of human resources and the use of T as the key enabler of the

change.
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2.4) Soft systems methodology (S.S.M.)

Most I.T. projects require a form of business analysis and it is widely agreed that
both a ‘hard’ and ‘soft’ form of analysis is required, although there is no one
agreed approach to conducting this. B.P.R. and formal process modelling
(Gunasekaran & Kobu, 2002) can be consideted a hard or formal business
analysis method, which is useful when defining physical or structured situations.
Soft systems methodology (S.5.M.), developed by Checkland (1981), was
designed to deal with the real world, social, soft or ill-structured problems and

will be considered in this section of the review.

Checkland (1981) argues that systems analysis typically encounters complex
problems that are not well defined, and while it is relatively easy to define and
model data and processes, these do not account for the inherent human activity
systems (H.A.S.). A human system is defined as a collection of activities in which
humans are involved. Checkland places great emphasis on people in his model,
people who may have different and conflicting objectives, perceptions and

attitudes which need to be accounted for in a given environment.

Wilson (1990) provides a suitable analogy when trying to understand the need for
using a hard and soft form of analysis. He states that there ate two forms of
problems, and each requires a different method. The first example provided is
that of a flat tyre. This type of problem is well defined, and the solution is clear.
Hard methods are suitable in this regard because they are concerned with
achieving assumed goals in the most efficient manner. The second example

concerns problems in which the answer is more complex and unknown.
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A current example would be what should western governments do about the
problems in the Middle East? These types of problems are difficult to define,
solve and measure and soft methods are needed in order to understand the
various actors, problems, politics and environment. In this sense the solution,
which is predictable in hard systems thinking, is unpredictable when using a soft
method.

The literature on S.S.M. can be divided into three separate periods, each of which
has resulted in a publication by Peter Checkland. The first, published in 1981,
documented what is known as the seven stage model, while the second included
the abandonment of the seven stage model in favour of a more flexible and
iterative approach known as mode 2. The most recent period, does not include
any further S.S.M. developments, but documents the increasing use of S.S.M.
within various LS. and management discipines Checkland (1981), Checkland &
Scholes (1999) and Checkland (2000).

2.4.1) Mode 1 approach
Defined onginally in 1981, Checkland proposed a seven stage process to S.S.M.
in which a problem situation is defined and alternatives considered. This is

illustrated in Figure 6.
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The third stage of S.S.M. uses root definitions of the system in order to address
themes from earlier stages. A theme may be a conflict between departments.
The root definition is defined for each user perception of what the system does,
why it does it and what the inputs and outputs are from each identified view
point. Bergvall- Kareborn et al. (2004) states that the C.AT.W.O.E. analysis
(described below) is a useful method for creating root definitions in order to

support the process of eliciting ideas for future actions.

= Customer who benefits from the transformation.

® Actor who facilitates the transformation to these customers.

® Transformation process from start to finish.

® Weltanschauung gives the transformation meaning.

®= Owner to whom the system is answerable and/or could cause it not to
exist.

* Environmental constraints that influence but does not control the system.

Stage 4 involves creating a conceptual model for the root definitions already
identified. This model is a diagram of activities that attempt to identify what the
system will do. This is an iterative process which attempts to stimulate debate
and further modification of the root definitions in order to artive at a final

understanding of the problem situation.

Stage 5 involves comparing the rich picture, created in stage 2, with the
conceptual model created in stage 4. This stage will also include further debate
between the users and should lead to a set of recommendations as to the change

required. This is also an iterative process.
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Stage 6 is concerned with addressing the gaps between the conceptual model and
the real world situation, identified in stage 5, and drawing up proposals which are

needed.

The final stage recommends the action required to help the problem situation.
These may include changes to identified activities or the introduction of new
activities. Checkland does not recommend any particular method to do this;
S.S.M. is at its best when identifying and defining a problem situation and not

when implementing new solutions.

2.4.2) Mode 2 approach

The seven stage process described by Checkland (1981) is the method most
referred to in the literature; however an alternative was proposed by Checkland &
Scholes in (1999). This alternative suggests using a more generalised and iterative
approach using the traditional S.S.M. models. Through this change, S.S.M. has
moved away from focusing on specific activities to be catrtied out, and actions to
be performed, and instead concentrates on the different perspectives behind

these activities.

In this regard the seven stage model has changed to the two stream model
(cultural and logic-based enquity) eventually ending up in a basic shape model
consisting of four phases (finding out, modelling, comparison, and taking action)
Checkland & Scholes (1999).
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® A stream of cultural enquiry.
© Analysis of intervention.
© Analysis of the social systems.
© Analysis of the political system.
® A stream of logic-based enquiry.
© Analysis of the Human Activity Systems.

© Comparison with the real wotld situation.

The cultural enquiry examines the problem situation by consideting the structure
and culture of the organisation. The logic-based enquity uses the human activity
systems to illuminate the problem situation by compating models with the
perceptions of the real world. These compatisons aim to engineer a debate about
the change process. The orginal focus on present structures and processes has

been replaced by a social, political and historical focus.

2.4.3) $.8.M. applications

Evidence of the use of S.S.M. in complex social environments has been widely
documented in vadous industries. For example, Clarke & Wilcockson (2001),
Cook et al (2001) and Gibb et al. (2002) write how S.S.M. has been adopted in a
number of health care environments where great emphasis is placed on resoutrces,
team working and where inter-agency practices have been prominent over the last
decade. In these examples S.S.M. has successfully been used to introduce new

care processes.
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S.S.M. has also been adapted to more traditional organisational functions such as
strategic and production planning in which it shares many attributes (Presley &
Meade, 2002), while Mingers (2000) provides a detailed literature review of
published case studies, using S.S.M., in many different and varied application
areas. From this research there is evidence of not only the successful application
of S.8.M. but also the use and linking of S.S.M., in combination, with other
methodologies. In this regard S.S.M. provides a user-centered focus while the
mote traditional LS. methods provide the detailed systems design and

implementation.

Important characteristics which make S.S.M. popular in these examples are its
adaptability & flexibility, in that it can be adapted to many different types of
process modelling. Its nonlinear nature promotes a detailed learning scenario of
the given problem situation and it’s centered on promoting change through user

involvement.

2.4.4) $.8.M. discussion

It is appropriate, and plausible, to adopt both a ‘soft’ and ‘hard’ form of business
analysis (Atkinson, 2000). This is because S.S.M. is useful when defining the
problem, and understanding the environment, but not helpful when
implementing the solution. Consequently, attempts have been made to combine
all the required elements into one methodology, with research indicating that a

unified approach has still not been established (Al-Humaidan & Rossiter, 2001).
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One particular example is a combination of S.S.M. & S.S.A.D.M. called Compact
(CCTA, 1989), while another approach called Multiview uses S.S.M. techniques in
the early stages and 1s aimed at smaller projects which do not require be-spoke
development (Beynon-Davies, 1998), (Avison & Fitzgerald, 1995). Avison &
Wood Harper (1990, 1997) and Lewis (1994) discuss various examples of the
application of Multiview for information modelling, while Atkinson (2000)
focuses on soft approaches to information requirements elicitation and systems

development.

All these approaches have the ability to encompass the social, human,
organisational and technical aspects of analysis work by incorporating the tools
and techniques of the more structured approaches, such as, data flow and entity
diagrams or object otiented design as well as the S.S.M. tools and techniques
described.

From these methods the complication arrives in deciding how best to graft, or
link, the techniques of S.SM. to the structured method, with the conceptual
model often used to link to other methodologies (Al-Humaidan & Rossiter, 2004)
and (Dang, 2000). The conceptual model is a useful and logical stage to link the
techniques of S.S.M. to the more recognised data flow diagram typically
associated with structured methods. The conceptual model, as well as the data
flow diagram, can be used to document the activities of a particular system. The
example of this research will be to place increased resolution onto each of the
activities of the conceptual model by converting them into a more detailed data

flow diagram, each representing a particular organisational activity.
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The conceptual model will represent the minimum set of activities that the
system must do as defined by the root definition, while the data flow diagram will
represent the set, or sequence, of actions required to perform each of the
identified activiies. The project at Company A is not one of systems
development, but one of understanding, and deriving the business requirements,
for the purchase of an off the shelf system. Consequently, creating or designing a

database is not required but the understanding of the business processes is.

It is not the intention of this thesis to present a unified approach to business
analysis and systems development. The linking of the conceptual model to the
data flow diagram is used to aid the business analysis, and allow the analyst to
identify and define the requirements through a consultative and inclusive process.
To this end a combination of techniques to aid the business analysis, and define
the requirements is utilised, and linked via the conceptual model (Chapter 3, 5
and 6). It is also not the intention to present explicit links between the vatious
models and approaches. In some cases the information captured (in the rich
picture for example) cannot be explicitly represented in another diagram. The
intention of this process will be to allow the researcher to understand what is

present and what is required by using a combination of techniques.

In terms of business analysis work, B.P.R. and 5.5.M. can offer a complementary
multi-disciplinary approach to the change project. While B.P.R. is focused on a
top-down approach to radical change to the business processes and culture of the
organisation, S.S.M. allows the re-visioning of the business processes whilst

retaining a cultural perspective.

The inclusive, bottom up approach of S.5.M. allows a consultative approach to be
used, and has the ability to balance out the limitations and radical approach of
B.PR.
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2.4.5) BP.R. v5. 5.5.M.

In ordet to justify the use of two types of Business Analysis it is appropriate to
list the similarities and differences between B.P.R. & S.S.M. These are listed by
Beynon-Davies (2002):

Similarities

Both utilise a systems model of organisations, B.P.R. implicitly and 5.8.M. excplicitly.
Bozh focus on the issue of business change.

Both assume organisations can be designed.

LS. and L'T. are seen as key enablers of business change in both approaches.

Both maintain that the design of organisational work and the design of IT systems
must be considered together. Hence they can both be seen as founded in the socio-

technical tradition of organisational thinking.

Differences

B.P.R. had its genesis in the business arena, particularly the US business arena.
S.8.M. had its genesis in the academic arena.

B.P.R. in its orginal form focuses on radical business transformation, revolutionary
change in organisations. S.5.M. focuses on more evolutionary forms of business change.
B.P.R. is interventionist and top-down. 1t works with the premise that change should
be initiated by managers planning and introducing change into organisations. S.5.M.
is consultative and bottom-up. It works with the assumption that representatives of

various stakeholder groups shonld participative in the redesign of organisational activity.

Using both S.S.M. and B.P.R. within a2 combination approach covers the

otganisational technical, social & I.T. related issues.
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2.4.6) Conclusions

Checkland’s S.SM. is a suitable Business Analysis method in the sense that it
places emphasis on the evolutionary redesign of the organisation rather that the
top-down approach favoured by conventional B.P.R. This analysis is useful in
that it recognises that different people have different perceptions of problems
and of the systems in place. The different stakeholders do not necessarily agree
as to the problem being faced or what the solution may be, but S.S.M. focuses on
change by way of an iterative process which includes all viewpoints in an attempt

to formulate solutions.

S.8.M. has a long history of successful involvement in many different application
areas, with the research indicating that it can be used in combination with other
methods. In this regard it is useful when initiating a change project, in that it
helps to define the problem, involve users and identify areas of conflict and
improvement. S.S.M. is not best suited in tetms of implementing the change and

this is where more formal methods are required.

B.P.R. has a high failure rate, with a lack of user/human ot organisational
involvement typically seen as the main reason. In terms of business analysis,
S.S.M. followed by B.P.R., using a combination approach, would address both the
informal (unstructured), and formal (structured) aspects of the project, addressing
the lack of user involvement typically given as a reason for failure in change

related projects.
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2.5) Technological options

The literature review has discussed varous methods used to bring about
organisational change with new technology being the key enabler. This new
technology has increasingly been integrated information systems which have
continued the trend of process management, in helping organisations to remove
traditional and functional walls between departments, making them more able to
respond to global competition. This section will look at the main technological

options available to the S M.E. before suggesting an alternative.

Traditional systems integration was achieved in the organisation by managing the
various systems internal to the organisation (Davenport, 1998).  For many
organisations this was difficult, and far from seamless, with many informal

processes required to manage the various systems and interactions.

The original aim of LS. had been the idea that you could have one common
system throughout the organisation integrating all departments and functions on
top of one database; it took the arrival of E.R.P. to make this seemingly possible
(In search o E.R.P. paybacks, 2000) and (Lewis, 2001a).

The development and take-up of E.R.P. was initially prompted by the need to
upgrade legacy systems, in view of the millennium bug (Curtis & Cobham, 2002),
(Bagranoff & Brewer, 2003) and (Morabito et al, 2005). E.R.P. was meant to
automate and integrate departmental processes with particular emphasis on the

manufacturing and back office processes.
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Many organisations moved to implement E.R.P. during the lead up to the year
2000 with implementation petiods taking anywhere between six months to
several years (Cooke & Peterson, 1998). Research states that around 90% of
these E.R.P. projects were delivered late, over budget (KKoch, 1996); resulted in a
decline in firm performance (Wah, 2000) or failed outright (Martin, 1998), while
popular LT. press at that time contained many examples of the difficulties
associated with introducing E.R.P. to the otganisaton (Tebbe, 1997), (Horwitt,
1998) and Beynon-Davies (2002).

Because of these reasons organisations required strong resoutces in otdetr to
manage and finance implementations and typically did not see a positive financial
return on investment for between 2 to 5 years after project completion (Stedman,
1999) and (Davenport, 2000). These facts meant that SM.E.s typically did not
have the resources to implement E.R.P. and vendors concentrated on developing

systems for the top-end of the market (Morabito et al., 2005).

The typical E.R.P. package is illustrated in Figure 7.
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When selecting an E.R.P. solution choosing the vendor would seem critical to the
success of the project. However, research published by the consultancy group,
The Hackett Group, suggests otherwise. What was found was that the choice of
vendor had little impact on the ultimate success of the implementation at the high
end of the market (Swoyer, 2004). This would suggest that the leading vendors
of E.R.P. have matured and largely offer the same functionality as each other.

Hamerman & Miller (2004) and Harreld (2002) took the view of the maturing of
the top end of the market as eatly as 2002, and indicated that E.R.P. vendors
would start to make the software easier to use and deploy in smaller
organisations, that had previously been ignored. To do this vendors would have
to adapt their largely off the shelf packages, to fit in with organisations used to
industry specific solutions, which are inherently a close fit to the requitements.
Mainstream E.R.P. solutions typically require expensive consultants in order to
get best use out of the system (Twentyman, 2006) and smaller organisations
cannot afford, or manage long implementation petiods, while employing

numerous consultants to customise and implement the solution.

This increased attention on the E.R.P. middle-market was accelerated as
Microsoft decided to enter the market by acquiring two large mid-market
vendors, in Great Plains (April 2001) and Navision (May 2002) (Ferguson, 2002).
These purchases put other middle market E.R.P. vendors on notice, as Great
Plains was focused on the S.M.E. market and these acquisitions suggested that
the market would consolidate over the coming years as the bigger vendors
responded to Microsoft’s lead (Grygo & Harreld, 2000-2001), (Twentyman,
2006). This move led to a flurry of acquisitions among the high-profile E.R.P.
vendors in ordet to bolster their product base in an effort to fill the middle

market void. This was documented by Fonseca (2003) and Hamerman & Wang

(2005).
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2.5.1) E.R.P. and the S.M.E.

S.M.E.s have traditionally installed niche systems to cover their core business and
industry needs, while using a standard and separate accounts package for the
financial functions (Adam & O’Doherty, 2000), (Frederic & O’Doherty, 2000),
(Bagranoff & Brewer, 2003), and (Morabito et al., 2005). For many S.M.E.s,
especially in the manufacturing sector, these niche systems were the first systems
to be introduced into the organisation and were typically not integrated. E.R.P.
systems wete seen as too expensive, generic in the sense that they lacked specific
industry experence, and difficult to implement. Software vendors who targeted
S.M.E.s were often favoured for their industry expetience, which proved a big
selling point in terms of being able to understand niche requitements quickly, and
in being able to provide consultants who were used to dealing with organisations

with often little or no in-house L.T. experience.

An ER.P. solution would seem to offer a solution for Company A. Broadly
speaking the organisation is looking to integrate fragmented departmental
functions and provide better access to management information, which is the
main function of E.R.P. The usual E.R.P. view of expensive, generic solutions
which are difficult to implement is disappearing, with vendors such as Microsoft,
SAP and Oracle targeting smaller organisations and offeting tailored and

affordable solutions.
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However, the documentation of failed projects has led to research questioning
the reasons why most SM.E.s would initiate such projects in the first place
(Wood & Caldas, 2000). In a poll of managers who had gone through such
projects the level of satisfaction only stood at 55% with 45% noting no
improvement at all. Managers also queried the role of the E.R.P. consultant with
only 47% questioned, after major projects, feeling that the consultant had
benefited the project and only 23% felt they had the required skills. The poll
stated that 91% of projects sought outside consultancy for the implementation
(Wood & Caldas, 2000). This view is further supported by Adam & O’Doherty
(2000) in that most SM.E.s tend to have little in-house expertise to start with,
making their reliance on external consultants more pressing and expensive. This
places great emphasis on internal staff, working closely with the consultants, in

order to gain and retain knowledge on all aspects of the new system.

Research also suggests (European Commission, 2003) and (European
Commission, 2004) that despite the increased attention from E.R.P. vendors onto
the SM.E. market the rates of adoption are poor. Common reasons given for
this lack of interest are a lack of resources in terms of money to invest, a lack of
in-house expertise to manage post implementation tasks and ongoing systems

maintenance and support.

These findings indicate that SM.E.s must be mindful of the size of the task
requited in order to migrate to E.R.P. Based on the research of Adam &
O’Doherty (2000), and supported by research by Bagranoff & Brewer (2003) and
Frederic & O’Doherty (2000) user training, data migration and parallel running of

systems are additional areas of concern for the S.M.E.

Martyn Woolfall, BSc (Hons)
M.Phil Thesis — The implementation of an Information System

68



Company A, with a turnover of £10 million and less than 100 employees would
be at the lower end of the SM.E. market, and heavily reliant on external
consultants during the project life cycle (Adam & O’Doherty, 2000) and
(Morabito et al., 2005).

2.5.2) the third way
The literature presents two options to the SM.E. in terms of off the shelf
solutions, either standalone or ER.P. systems, and as presented in this review

both options have advantages and disadvantages.

Standalone systems have limited, or no integration, between the different
organisational areas resulting in labour intensive manual processes used to bridge
the gap between systems. By compatison to E.RP. they are relatively
inexpensive, and are supported by vendors that tend to specialise in the same
industry as the S.M.E. and can supply consultants with specific mndustry
knowledge.

The ERP system, despite now being aimed at the SM.E., is still a largely
expensive, generic and a difficult system for organisations at the lower end of the
S.M.E. market to implement and manage. They are supplied by vendors used to
dealing with larger companies who have in-house LT. expertise and greater

financial resources.

There is therefore a need for a third opﬁori, an off the shelf hybrid solution for
the SM.E. This hybrid system would offer virtual E.R.P. functionality in that it
would offer integration across two or more standalone systems which would

cover the main departmental boundaries of the S.M.E.
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Using this option the S.M.E. would be able to retain a supplier with industry
specific knowledge, used to working in the S.M.E. environment and would offer
a lower total cost of ownetship than a full ER.P. implementation. Careful
consideration would have to be given to this solution, in terms of how these
disparate systems would be integrated, and in finding a supplier able to support
the hybrid solution which by definition would be supplied by multiple vendors.

2.5.3) Conclusions

The ultimate aim of 1.S. had been the idea that you could have one common
system throughout the organisation integrating all departments and functions on
top of one database; it took the artival of E.R.P. to make this possible. Many
companies moved to implement E.R.P. during the lead up to the year 2000 and
typically implementation took anywhere between six months and several years.
Research states that around 90% of these E.R.P. projects were delivered late, over

budget, resulted in a decline in firm performance or failed outright.

E.R.P. solutions can have a positive impact and benefit for organisations in terms
of the integration of traditional work functions and in allowing the various
departments to share a common database. However, the introduction of ER.P.
is a significant step to take and a problem for most organisations to manage and
introduce. Implementation problems are generally caused by organisations
managing the technological project in terms of the implementation and ignoring
the business management side. The project is therefore viewed in the short term
of automating business processes and going live while the wider business issues
concerning user education and training, supply chain management and the overall
impact of the business process reengineering that takes place, is not always

appreciated.
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Because of the maturing top-end of the market, E.R.P. vendors have been
looking to make the software easier and more affordable to use and deploy in
smaller organisations. This increased attention on the E.R.P. middle-market was
accelerated as Microsoft decided to enter the market by acquiring two large mid-
market vendors in Great Plains (Aptil 2001) and Navision (May 2002). This
move led to a flurry of acquisiions among the high-profile ER.P. vendors in

order to bolster their product base in an effort to fill the middle market void.

The research indicates that E.R.P. take-up has been slow in the SM.E. market
with customers waty of difficult and expensive implementations with limited
resources. A hybrid solution of separate but integrated systems would offer an

alternative integrated solution to the SM.E. providing the best of both worlds.
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2.6) Tendering process

Following on shortly from the business analysis, defining the user requirements is
the one aspect of introducing any new system, whether developed in-house or
purchased commercially off the shelf that is critical to the systems success. There
are many examples of systems failure and the example often given for this failure
is that of incorrectly defining, understanding or aligning the system requirements,
(Beynon-Davies, 1995), (Rolland & Prakash, 2001), (Lauesen & Vium, 2005) and
(Paul & Yeates, 2006). The problem faced by organisations, especially in the
S.M.E. environment, is that of time, resources, budget and the fact that user
requirements are often presented in an unotganised form (Hay, 2003), (Alexander
& Maiden, 2004), (Lauesen & Vium, 2005) and (Paul & Yeates, 2006). Users
often fail to express clearly what the system needs to do for them and may feel
threatened by the project, and thus be reluctant to cooperate fully (Polanyi, 1966),
(Ramos & Berry, 2005) and (Paul & Yeates, 2006). Consequently, the process
adopted must be rigorous in both undetstanding and documenting the
requirements in order to avoid these and other typical mistakes highlighted in the

literature.

The main aim of the requirements stage is to produce some form of requirements
document (Gungor Sen & Baracli, 2004). There is no one agreed format for this
document although typically the document will include a catalogue of
requitements which will confirm to a standard template (Hay, 2003), (Alexander
& Stevens, 2004), (Lauesen & Vium, 2004), Lauesen (2006) and (Paul & Yeates,
2006). These requirements are collected from the business analysis stage and are
derived from user based activities for example process modelling, interviews,
questionnaires, meetings etc (Gungor Sen & Baracli, 2004), and these methods
will be discussed in detail in Chapter 3.
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Before the requitements are entered into the catalogue the analyst should list,
otganise and subject them to close scrutiny. This should involve full traceability
as to where the requirement originated from and its purpose. Once the
requirements catalogue is complete it should be reviewed and signed off by key
business representatives and confirmed to be a true statement of the required
system. The aim of this process is to ensure that the document is well defined,

clear and complete.

Hay (2003), Alexander & Stevens (2004) and Paul & Yeates (2006) provide
typical examples of the key actors involved in this process which tend to be the
project sponsor, key users or departmental heads, requitements ownets, analyst
etc. These meetings tend to follow the advanced distribution of the document
for review and involve structured walkthroughs with vatious departmental groups
and other stakeholders. The goal of these meetings is to agree and sign off the
document as complete, accurate and a true account of what the system needs to

deliver.

2.6.1) Defining the requirements

The requirements catalogue is the main repository of user requirements with all
requitements listed. According to Hay (2003), Alexander & Stevens (2004) and
Paul & Yeates (2006) there ate two types of requirements: functional and non
functional. Functional requirements are concerned with what the system must do
while non-functional requirements are concerned with performance and the

operation aspect of the system.
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There are various methods and templates available for the requirements catalogue

(Maiden & Rugg, 1996), (Toro, et. al,, 1999), (Lauesen & Vium, 2004) and (Paul

& Yeates (2006), Table 5 illustrates a typical example. In this example each

requirement would occupy a typical page in the catalogue while a summary list

would be provided to list all requirements in less detail.

Project/system Author

Date

Requirement ID | Requitement name

Source Owner Priority

Business activity

Functional requirements desctiption

Non functional requirements Description

Justification

Related documents

Related requirements

Comments

Resolution

Version No. Change history Date

Change request

Table 5 - Requirement template -
(Paul & Yeates, 2000)
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Other methods assign semi-quantitative formulae (Gungor Sen & Baracli, 2004)
and (Stoilova & Stoilov, 2006) in otder to assign vatious weighting of importance
to user requirement in order to estimate the benefit, cost and risk associated with
each item. A quantitative approach can be applied and the results evaluated

accordingly against a predefined evaluation matrix.

An example of a weighted a scorecard is presented by (Stoilova & Stoilov, 2006)

and shown in table 6.

® In this example the requirement weighting is assigned on a three point
scale. Essential (3*), desirable (2*) and Nice to have (1*).

® The evaluation score is based on an analyst review who assigns as follows
0 = does not meet requitements, 1= partially meets requirements and 3 =

exceeds expectations.

®= The total points for the requirement evaluation is

simply the
multiplication (weighing * Evaluation).

Scorecard

Reviewer:
Requirements

Date

Products A

Software
qualification

Evaluation Criteria | Weighting Evaluation Point Notes
score

Workflow 3% 3 9 Good

functionality

Purchase order 3% 3 9 Strong

Needs for training | 3* 3 9 Excellent
3* 3 9 Limited

Total score

Max score

Table 6 - Scorecard example -
(Stoilova & Stoilov, 2006)

Martyn Woolfall, BSc (Hons)
M.Phil Thesis — The implementation of an Information System
76



These methods aim to allow requirements to be prioritised in terms of their
impottance, and aid the decision making process as to which solutions to shortlist

and pursue.

2.6.3) Evaluation of tenders

Little research is available into the actual acquisition process of commercially
available off the shelf packages (Gungor Sen & Baracli, 2004), (Lauesen & Vium,
2004) and (Lauesen, 2005), and even less research is available as to this process
from the perspective of the SSM.E. Bronswotd et al. (2000) outlines a typical

process for off the shelf software acquisition.
Typically, vendors are identified from the following sources:

=  Petsonal knowledge and business contacts.

= Recommendations from other companies, or business partners, in the
same market sector.

= Specialist magazines or journals.

»  Specialist trade shows and exhibitions

» Ask computer suppliers who their preferred dealer is for that particular
market sector

* The computer uset’s information service.
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This thesis will produce and recommend guidelines as to how an S.M.E. can
identify, select, shortlist and evaluate off the shelf solutions; however the
objective of the tendering process, is to produce a number of proposals which
meet the majority of the requirements identified in the requirements catalogue.
This process consists of a number of generic stages, each designed to provide
more information to those potential suppliers with solutions close to the
requirements, whilst eliminating unsuitable proposals. These stages are largely
present in the current literature (Bronsword et al. (2000), (Ball & Bititci, 2001),
(Verville, 2002), (Lauesen & Vium, 2004) and (Lauesen, 2000).

A brief summary of the requitements is produced and sent to the prospective
suppliers, who are asked to produce a written response, providing an outline of
the proposed software, and of the likely costs involved. The aim is to use this to
produce a list of between five or six, who will be invited to submit formal

proposals.

Suppliers may quote for more than one option as it might lead to more
customised solutions to the requirements. Likewise, if a potential supplier wishes
to involve another company, this should be allowed, although the ideal should be
to sign one contract with one supplier, who has responsibility for the project. A
single vendor avoids the shifting of responsibility if there are problems with the

solution.
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When the tenders are received, they should be evaluated against the detailed and
weighted requirements document, leading to the selection of the preferred

supplier. The evaluation process typically consists of a number of stages:

® Evaluation of proposals against the requirements.
® Discussions with short-listed suppliers.

= Evaluation of revised proposals and selection of preferred supplier.

Different suppliers will invariably adopt different approaches in terms of
preparing proposals. Some will address every point raised in the requirements,
whist others will omit certain requirements usually because it is not provided for
in the solution. In such examples, it is important that the recipient finds such
omissions and checks back with the supplier so that they can provide an

alternative proposal, which fully addresses the customer's requitements.

At the end of this process the customer must have a cleat and concise analysis of
fit, enabling them to decide on the tenders to be short-listed. The ideal is to list,
and present, no more than three final solutions to the major organisational

decision makers.

The second stage of the evaluation process involves getting to know the short-

listed suppliers.
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The normal procedure consists of:

* Confirming the understanding of the requirements with suppliers, users
and project stakeholders. This should involve the supplier visiting key
company users.

® Demonstrations of the proposed system at the vendor site.

* Customer reference sites. Visiting existing customers of the suppliers in
order to assess the solution in a similar working environment, and to
assess the working relationship between suppliers and their customers.

® Further clarification with the suppliers as to their understanding of the
requirements.

= Verifying the financial stability of the suppliets via Companies House.

® Ongoing proposal revisions from the suppliers.

The end objective is for the management to have around three proposals which
reflect the needs of the business. At this point, normal commercial negotiating

can take place to enable the most suitable deal to be achieved.

2.6.4) Total cost of ownership

During the acquisition process total cost of ownership (T.C.O.) is a financial
estimate designed to help the purchasing company asses the direct and indirect
costs associated with the software implementation, as well as being linked to
supplier evaluation and selection (Ellram, 1995), (Zeger & Roodhooft, 1999),
(Khurrum & Bhutta, 2002), and (Breeding, 2006). T.C.O., which originated with
the Gartner Group in 1987 offers a final statement reflecting, not just the cost of
purchase, but also other aspects associated with the project for example

equipment, user training, support and other costs associated with the operation.
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The research indicates the T.C.O. can be applied in many different ways (Ellram,
1995), (Zeger & Roodhooft, 1999) and (Breeding, 2006) with large organisations
aiming to save millions of pounds when implementing large scale software
projects; however it can also be used by the SM.E. in determining the various
costs options associated with smaller scale projects, and in particular in picking up
costs often overlooked (Breeding, 2006).

It is necessary that when using T.C.O. that the company should set realistic
expectations and develop a comprehensive assessment of the projected costs of
the project (Khurrum & Bhutta, 2002) and (Breeding, 2006). In adopting this
realist perspective the proposal is strengthened with the key decision makers in
terms of expectations and reduces the risk of unknowns later in the project.
There is evidence (Zeger & Roodhooft, 1999) and (Breeding, 2006) which
suggest that projects which are run on a limited budget have a better chance of

success if the project has identified all the costs in advance.

2.6.5) Conclusions

Commercial off the shelf software packages are acquired through a tender
process where the user requitements are provided by the customer, and a select
number of suppliers provide their proposals. The requitements document lists
functional and non-functional requirements and should be proritised, and

weighted, as to their importance to the organisation.

The requitements are reviewed and signed off by key stakeholders and are used
to shortlist potential systems identified from various sources. Key project
stakeholders attend vatious meetings, presentations and discussions with the

various suppliers with a view to reaching a preferred system and supplier.
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The literature has indicated a gap as to how S.M.E.s should select, evaluate and
acquire commercially available off the shelf solutions and this thesis will address

these issues.

Total cost of ownership is used by organisations in order to determine the direct
and indirect costs associated with various projects. As discussed, the research
indicates that organisations that use such methods are more likely to anticipate
unforeseen costs relating to the project. This raises the question as to what other

factors are present in projects seen as successful.

2.7) Critical success factors

Information systems have real benefits but also teal risks to the organisation,
regardless of size or resources. The high costs and failure rate commonly
associated with these projects cannot be ignored (Lewis, 2001). In order to
understand what would be required to implement 1.S. successfully it is important

to clarify the main ctitical success factors common to successful projects from

the literature (Table 7).

1.S. success factors Source

Top management support Bancroft et al. (1998), Duchessi et al.,
(1988), Bingi et al. (1999), Holland &
Light (1999), Summner (1999) &
(2000), Brown & Vessey (1999), Wee
(2000), Loh & Koh (2004), Parr et al.
(1999)

Project champion Bancroft et al. (1998), Duchessi et al.,
(1988), Summner (1999) & (2000),
Brown & Vessey (1999), Loh & Koh
(2004), Parr et al. (1999)

Stakeholder & user involvement Bancroft et al. (1998), Checkland
(1981), Loh & Koh (2004), Parr et al.
(1999)
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1.S. success factors
Project management

Source

Bancroft et al. (1998), Duchessi et al.,
(1988), Brown (1994), Holland &
Light (1999), Sumner (1999) &
(2000), Brown & Vessey (1999), Wee
(2000), Loh & Koh (2004)

Presence of a business analyst and/or external
Consultant

Bancroft et al. (1998), Brown &
Vessey (1999), Sumner (1999) &
(2000), Loh & Koh (2004)

Effective Business process reengineering

Bingi et al. (1999), Sumner (1999) &
(2000), Holland & Light (1999),
Brown & Vessey (1999), Wee (2000),
Loh & Koh (2004)

Technical or tactical capabilities

Sumner (1999) & (2000), Brown &
Vessey (1999)

Minimal customisation

Bingi et al. (1999), Sumner (1999),
Brown & Vessey (1999), Loh & Koh
(2004), Parr et al. (1999)

Effective communications and change
management

Duchessi et al, (1988), Bingi et al.
(1999), Holland & Light (1999),
Sumner (1999) & (2000), Brown &
Vessey (1999), Wee (2000), Loh &
Koh (2004)

Clear business plan

Duchessi et al, (1988), Holland &
Light (1999), Wee (2000), Loh & Koh
(2004)

Table 7 — Typical critical success

factors
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1) Top management support — The project has to be supported by managers in
all departments, as they provide access and influence over lower level users.
Theit help is critical to the successful implementation of any 1.S. in terms of
access to resources and ensuring the project stays aligned to the business
strategy, in terms of goals and objectives.

2) Presence of the project champion — The project has to be sold to the end
users who will fear change, possible job-cuts and extra work load. The
presence of a project champion will market the benefits as well as set an
example as to the way forward.

3) Stakeholder & user involvement — Communication with the stakeholders and
users is crucial. Regular updates allow resoutces to be allocated, problems to
be identified and dealt with and in providing the support required seeing the
project to completion. User participation refers to activities that users
perform before, during and after the implementation process, in allowing a
better fit to the requirements and eventual system acceptance.

4) Project management — Regular meetings with not only stakeholders but other
managers and users. When dealing with this level of change many tasks are
occurring simultaneously, and have to be scheduled in terms of the personnel
required, as normal business is ongoing and people’s time limited.

5) Presence of a business analyst who understands the business processes and
the cultural change taking place. Implementation projects should be focused
and managed on the business change and the B.P.R. taking place, and not
only on the shott time view of technological change, and the automation of
existing processes. There are documented cases where E.R.P. systems have
been resisted and reinvented as users choose to avoid them or invent
workarounds to the system (Boudreau & Robey, 2005). The failure of these
projects lies with the implementation and training and not with the systems

themselves. The use of external consultants will depend on the in-house

expettise available.
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6) Effective B.P.R. — This relates the alignment of the B.P. to the new system.
‘The implementation should concentrate on the change to B.P. and not on the
new technology (Davenport & Stoddard, 1994). Bashein et al. (1994) lists
the preconditions and negative pre-conditions for B.P.R. success.

7) Technical capabilities — Relates to the hardware issues and infrastructure
required to implement the solution. Also relates to an appreciation of the LS.
in place ptior to the new solution, in terms of gaining an understanding of the
inherent B.P., organisational structure and culture therein.

8) Minimal customtsations — Where possible avoid modifying the E.R.P. system
to fit the organisation and instead adopt the processes and options already
available.

9) Change management & Clear business plan — A well defined plan for all the
activities, including a budget and resources identified. Close monitoring of

activities and budget should be ongoing throughout the project.

These are generic critical success factors and not directly associated to S.M.E.’s.
This thesis will broaden the research with critical success factors that are directly

applicable to the S.M.E. environment. (9.5.3. Company A — critical success factors)
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2.8) Implementation strategy

According to the literature there are two main types of implementation strategies
available for the S.ML.E.,, the big bang or phased approach (Eason, 1988) and
(Koop et al., 2003).

The appeal of the big bang implementation strategy is that it would focus the
S.M.E. for an intense and shorter period of time than if the project were phased
(Kimberling, 2006). ‘This would help address potential resource shortages,
common with the S.M.E., and condense the transition into a shotter period of
time. Using this strategy the S.M.E. would be reliant on the implementation
team, including the software supplier, to provide the resources required for both
training and the handover to the new systems, as required. It would be crucial for
hardware decisions, and lead times, to be identified quickly as the new systems
would need to be set up for training, and data input, which would be ongoing

from the start right up to the go live date.

Accotding to the literature (Kimberling, 2006) the potential problems of the big
bang implementation are that details could be overlooked, and changes to
business processes may not be the best ones for the organisation, in practice,
compared to how they looked on paper (Kimberling 2006). It could also be
expected that the pain of transition would be more severe, due to the face paced
nature of this approach. By its nature this approach is risky, aggressive and often
results in less satisfaction with the system's abilities to meet important business

requitements (Eason, 1988), (Kimberling 2006).
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The opposite of the big bang approach would be to follow a slower, phased
approach to implementation either by functional departmental area or geography.
For example, a2 company with multiple geographical sites could phase the
implementation over a defined petiod of time (Kimberling, 2006). The advantage
to this would be that it would allow the project team to take their time in the
planning, customisation, and parallel running of the systems while continuing
with normal business (Kimbetling, 2006). S.M.E.’s have limited resources in-
house and the big bang approach would mean intense pressure on users to keep
up with their normal jobs while learning new systems and performing
implementation tasks (Eason, 1988), (KKoop, Rooimans and de Theye, 2003) and
(Kimberling 2000).

From the point of view of the S.M.E. the phased approach can be seen to lack
the focus of a big-bang project which can cause employees to become
disillusioned with the apparent lack of progress, or realisation of intended
benefits, instead of getting the project over with in a shorter time frame

(Kimberling, 2006).

2.9) Post implementation analysis

There are various logical ways to measure the success of a systems
implementation, for example, was the system implemented within the timescales,
within budget, resulted in an increase in turnover without an increase in staff
numbers, resulted in a decrease in overheads or received a positive response from

system users.

The literature advocates the utilisation of a cost benefit analysis (Nas, 1996) and
(Ascot, 2006) in order to assess the financial costs, and benefits that can be

tracked as a direct result of the project.
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Honesty plays an important aspect to such a study as the literature suggests that
many otganisations can underestimate, and conservatively, present initial costs
associated with large projects (Flyybjerg et al,, 2002). This can lead to the project
being viewed as less then successful, if the actual costs are eventually found to be
much higher in the final analysis. Consequently, when identifying the total cost
of ownetship success can depend on identifying and presenting the true costs

upfront (2.6.4. Total cost of ownership).

As discussed earlier in the review (Table 2) many changes that are made by such
projects are related to business processes, and it is not always possible to attribute
quantifiable values to such change. Consequently, the various techniques
discussed in Chapter 3 can be deployed in ordet to interview and discuss the
changes with users before, during and after implementation. If the changes made
to the business processes have been accepted by users, seen to improve or
streamline the process then this in itself is an indicator of success. Where
financial values can be attributed then these should be identified and included, for
example, staff redundancies due to process changes, or reduced customer
penalties due to more accurate stock records all can be measured in terms of

financial benefits to the organisation.

In reality the project stakeholders look to financial indictors to assess the success
of the project, consequently, as well as the likely costs, key measurable indicators

should be identified, and tracked before, during and after the project lifetime.
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2.10) Chapter conclusions

Otrganisations have responded to the age of increased global competition by
reengineering how they do their work by way of business analysis methods such
as business process reengineering (B.P.R.) and soft systems methodology
(S.5.M.). These organisations have introduced (in some cases) radical changes to

the organisational structute with new technology as the key enabler.

B.P.R. is the fundamental rethinking and radical redesign of business processes to
achieve dramatic improvements in critical contemporary measures of
petformance, such as cost, quality, service and speed. Many B.P.R. projects fail
because they do not consider the human and organisational consequences and
the popular belief has been that soft systems methodology and traditional systems

thinking to be mutually exclusive when in fact they are complementary.

Checkland’s S.S.M. is a suitable method in the sense that it places emphasis on
the evolutionary redesign of the organisation, rather than the top-down approach

favoured by conventional hard analysis

Using B.P.R. and S.S.M. in combination is beneficial, in the sense that it allows a
consultative approach that balances out the limitations and dangers of adopting
B.P.R. in isolation. This research has made the case for linking these methods by
way of the conceptual model associated with S.5.M. and the data flow diagram
often utilised during conventional, process analysis and this will be explored
further in Chapter 5.

Because of the maturing top-end of the market, E.R.P. vendors have been
looking to make the software easier to use and deploy in smaller organisations.
This has made E.R.P. more affordable for SM.E.s that has been traditionally
supplied by smaller software vendors supplying industry specific solutions.
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Despite the focus on the SM.E. market ER.P. is still a significant step to take
and a problem for most organisations to manage. This is especially true of the
S.M.E. which is reluctant to take up E.R.P. because of a lack of supplier industry
knowledge, financial resources and in-house technical expertise. The case has
been made for another option to the SM.E. that of a hybrid solution offering an

affordable integrated solution.

Little research is available as to how the S.M.E. should select, evaluate and
implement a new information system. The literature indicates the typical
approaches adopted and critical success factors that ate employed, for example,
the use of an approved and weighted requitements, effective project
management, the presence of a business analyst and the use of total cost of

ownership.

This research will bridge this gap in the literature and present guidelines as to how
the S.M.E. can identify, select, evaluate and implement an integrated information

system and present the critical success factors identified during this process.

2.11) Chapter summary
The literature review moved on from the introduction of the information system,
in Chapter 1 and introduced the various methods and solutions used to

implement 1.S. into the organisation.

Chapter 3 will look in more detail at the research method and strategy adopted
for this thests.
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Chapter 3

RESEARCH METHOD

“There are two objectionable types of believers: those who believe the incredible and those who

believe that "belief must be discarded and replaced by 'the scientific method”

- Max Botn - Nobel Prize for Physics in 1954 (1882-1970)

3.1) Chapter overview

This chapter discusses the research methodology used for this project. Potential
research methods are explored, described and evaluated for suitability with regard
to the research project. Following on from this data collection techniques, and
business analysis methods are discussed, and expected research outcomes and

constraints are reviewed.

3.2) LS. research methods
Research methods can be listed in a number of different ways. In this section of
the chapter a number of these will be briefly summarised, before a decision is

made as to the most suitable method for the research.
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According to Hussey & Hussey (1997) the term paradigm, in reference to how
research should be conducted, refers to the progress of scientific practice based
on people’s philosophies and assumptions about the world and nature of
knowledge. In essence a paradigm, references the real and social world, and is
made up of assumptions of knowledge, and how to acquire it. There are many
different paradigms listed in the literature (Fitzgerald & Howecroft, 2000) and
(O’Donovan & Roode, 2002). Based on the literature, there are two main
research paradigms, quantitative and qualitative (Hussey & Hussey, 1997),
(Wisket, 2001) and (Krauss, 2005). The literature listed 2 number of assumptions

based on these two extremes of paradigm and these are shown in Table 8.

Assumption Quantitative Research Qualitative Research

Ontological The nature of realsty is objective The nature of reality is subjective
Epistemological | The researcher is independent of the | The researcher interacts with the project
project
Abxiological The role of walues is free and | The role of values is biased
unbiased.
Rbetorical The research has a formal langnage | The research has an Informal langnage based on
based on set definitions. evolving decisions.
Methodological | Deductive process Inductive process
Canse and effect Mutual simultaneons shaping of factors,
Static design Emerging design
Context free generalisations leading | Categories identified during research process
o prediction Context bound patterns
Accurate  and  reliable  through

o Theories developed for understanding
validity and reliability

Accurate and reliable through verification

Table 8 - Assumptions of the two
main paradigms — (Hussey & Hussey,
1997)
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3.2.1) Qualitative vs. quantitative research

Qualitative research has been found most useful when studying soft, human,
cultural and social behaviour (Hussey & Hussey 1997), (Wisker, 2001) and
(Krauss, 2005). Over the last thirty years qualitative research has gained
increasing acceptance in the academic wortld (Trauth, 2000), and various
methodologies are available (Table 9). This approach does require the researcher
to collect data and understand concepts from a wide viewpoint, as it involves an
in-depth understanding of human behaviour and the reasons that govern that

behaviour.

Quantitative reseatch sits at the opposite end of the scale and is concerned with
both the natural and social sciences. The research data is derived from precise
numbers taken by using a set process with the main objective being to develop
and employ mathematical models, theories and hypotheses in relation to natural
phenomena (Hussey & Hussey 1997), (Wisker, 2001) and (Krauss, 2005). The
central theme to quantitative research is the process of measurement because it
connects empitical observation and mathematical expression of quantitative

relationships (Quantitative research, 2007).

In summary, qualitative tesearch investigates the why and how of decision

making, as compared to what, where, and when of quantitative research.

It should be noted that while these two paradigms are opposite extremes, a
mixing of the methodologies in relation to data collection, is not uncommon
(Hussey & Hussey, 1997), (Myers, 1997), (Gill & Johnson, 1997) and (Wisker,

2001). This allows the researcher to take a broader view of the reseatch problem.
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Table 9 lists the vatious methods available to the two paradigms (Hussey &
Hussey 1997), (Gill & Johnson, 1997), Myers (1997), (Wisker, 2001), (Trauth,
2000), (Genzuk, 2003) and Krauss, (2005).

Quantitative

Qualitative

Cross-sectional studies Case studies
Experimental studies Ethnography
Longitudinal studies Action research
Surveys Feminist perspective
Formal methods Grounded theory
Numerical methods Hermeneutics

Lab expermments Participative enquiry

Table 9 — Research paradigm
methodologies

3.2.2) Research paradigm selection

In order to be able to select an appropriate paradigm it is important to consider
the topic of the thesis, namely implementing information systems in small to
medium sized organisation, and the literature associated with that. According to
(Myers & Avison, 2002) qualitative researchers can be found in many disciplines
and fields, using a variety of approaches, methods and techniques. In
information systems, there has been a move away from technological to
managerial and organisational issues, which has resulted in an growing interest in
the application of qualitative research methods in LS. related work (Silverman,
1998), (Trauth, 2001) and (Myers & Avison, 2002). Activities which are adopted

in such projects are business analysis activities such as the analysis of documents

and activities, user interviews and the detailed understanding of the various

human activity systems.
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The qualitative paradigm has been chosen because the data that will be collected
for the tesearch is qualitative by nature in the sense that it cannot be graphed, or
displayed as any other mathematical term, and can only be understood by
researching the individuals who ate involved in the activities to be studied. This

is suppotted by the growing body of research associating 1.S. work with this
paradigm.

3.2.3) Research assumptions

Based on the selected research paradigm, this next section will briefly state
tesearch assumptions that the researcher has made going into the project. These
assumptions will influence the research methods, and techniques adopted

thereafter.

¢ Information systems — The research area covers data, information systems
and the users of those systems. The focus will therefore be on the social
nature of the systems as all form part of the research. In terms of the data
and information held within the systems this will be treated as subjective

rather than reflecting reality.

e Stakeholders and users — The researcher will consider that all users and
stakeholders of the organisation will have freewill and freedom of action and
choice rather than actions that are pre-determined by either the situation or
environment. The assumption of freedom of action will allow for the

freedom, flexibility and acceptance of technological development.

e The otganisation — A nominal view will be taken of the organisation as it

relates to the many different perceptions users have of the problem area.
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3.2.4) Conclusions

There are many different research paradigms listed in information systems
literature, the two main approaches being quantitative and qualitative research.
These two paradigms sit at opposite ends of the scale with the quantitative
paradigm being linked with the natural sciences, where the research data is
defived from precise numbers taken by using a set process, while qualitative
research has been found most useful when studying the natural and social

sciences.

Over the last thirty years qualitative research has gained increasing acceptance in
information systems research, where there is there is a strong social and cultural
perspective, and various tesearch methods and techniques are available to

suppott the selection of this paradigm.

3.3) Adoption of a research method
The following section describes the key qualitative methods considered for this

project.

3.3.1) Action research

Action research 1s an iterative and reflective process of progressive problem
solving and is seen as a valid method in the LS. field (Baskerville & Wood-
Hatper, 1996) and (Tatnall, 2003) in which the researcher plays an active role
wotking together with other users to bring about the desited change. The
assumption being that the researcher, and the research itself, is a key part of the
change. A key characteristic of this approach, as well as the direct involvement of
the researcher, is the fact that the problem situation cannot be reduced for the

research and the belief that learning and understanding is achieved by action.
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3.3.2) Case study

With the move in 1.S. work away from technical to organisational issues the case
study has become the most common research strategy used to examine the
problem situation in its natural setting (Alavi & Carlson, 1992), (Yin, 2002) and
(Dubé and Paré, 2003). Case studies can involve one or more studies and utilise
many different types of data collection techniques, collecting data from users and
uset groups. The interview is the most common method of data collection,
retrieving data in forms such as interview transctipts observer notes etc. Case
studies can result in the need to analyse and interpret large amounts of data
(Hussey & Hussey, 1997).

3.3.3) Ethnography

Some published authors believe that ethnography is the most in-depth and
thorough research method, and it shares many of the characteristics to the Case
study approach (Hussey & Hussey, 1997), (Myets, 1999) (Genzuk, 2003) and
(Ethnography, 2007). Ethnography involves the researcher spending a great deal
of time within the research area, allowing a detailed understanding of what the
users are doing in reality as opposed to what they say they are doing. The
emphasis of this approach is to understand user’s thoughts and actions in

context.

3.3.4) Active case-study - Company A

Company A are a small to medium sized enterprise that faces continued pressure
from key customers for faster distribution and high quality goods while cutting
back on cost. This means that that the organisation looks to overseas factories to
meet theit capacity, whilst still being responsible for the design, quality and

distribution of their product.
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New technology is seen as having a crucial role in aiding the company meet its
objectives with the potential introduction of a new integrated LS. geared
specifically towards supply and distribution, allowing improved control of the
company’s supply chain performance. The researcher has a pivotal role in
helping the organisation meet this objective and this will be the basis for the
tesearch. Chapter 4 introduces Company A in detail.

3.3.5) Method selection

Having made the decision to follow the qualitative paradigm the researcher has
decided to use two different approaches from the research methods listed,
particularly with relation to data collection. The main reason for this is that the

author requires a broad and complimentary view of the research problem.

According to the literature, the case study approach is the method most used in
mformation systems research (Alavi & Catlson, 1992). However, the case study
method is usually utilised when the researcher has little control over the events

themselves and sits outside the research domain.

This first stage of the project at Company A will constitute a high-level analysis
exercise with the researcher external to the organisation and not concerned will
mmplementing change. The purpose of which will be to determine whether or not
the current 1.T. infrastructure is meeting the organisational requirements, and to
provide recommendations as to the various options available. The interview
technique will be utilised at this stage, feeding data into a formal report.
Depending on the outcome of the case study report, the next approach to be
used will be the action research method. This approach allows a detailed

understanding of the business processes, users and stakeholders within the

organisation.
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Using the data analysis techniques, interview and focus groups the analysis will be
accomplished by utilising S.SM., in order to define the problem area by
developing a rich picture, root definitions and the preparation of a conceptual
model. S.S.M. will be particulatly useful in identifying the vatious stakeholders,
their views, conflicts and relationships with other departments in what is a small
to medium sized organisation. This approach will be iterative and consultative

and provide a consensus over what changes ate broadly required and feasible.

The key activities identified in the conceptual model will then be used implicitly
to lead into the main modelling exercise in otder to map, understand and then
redesign the detailed workflows within each identified activity. The research at
this point will reflect characteristics of the ethnography approach in that the
researcher will be spending time within the teseatch area, gaining a detailed
understanding of what the users are doing. Participant obsetvation techniques

will be used at this point in order to capture the required data.

These two approaches are not mutually exclusive with this type of exercise
requiring both a ‘soft’ and ‘hard’ form of analysis in order to successfully
introduce change. As specified in the literature review there ate many examples
of combined approaches to both business analysis, and software development
using S.S.M. and structured approaches both in parallel and in a linear format
(CCTA, 1989), (Avison & Wood Harper 1990, 1997), (Atkinson, 2000) and
(Mingers, 2000). What is unique to this research 1s the linking of the conceptual
model with process modelling in order to identify and map the user, their

perspectives and the business processes.
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In combination with the business analysis, a requirements catalogue will be
created specifying what is required in tetms of a new LT. infrastructure. This

document will be used to source readily available improvements.

The researcher will create an inclusive and consultative approach to the
identification and selection of the eventual system using focus groups, the
requirements catalogue and a scoting system to assess possible options available.
Vatious options will be available for implementation including a phased, or big
bang approach, and these will be discussed in Chapter 9. A cost benefit analysis
will be used to assess the changes made in Chapter 10.

Table 10 list the various methods and techniques adopted within this project.
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3.3.6) Conclusions

Various methods are available when using the qualitative paradigm for
information systems research. The researcher has decided to use a combination
of case study and action research. These methods will be adopted depending
on the stage of the project. A case study approach will be used in the early
stages of the project when a high level analysis is requited and the researcher is
based outside the organisation. Action research will be adopted when the
researcher is directly involved in making the otganisational changes based on

the research.

S.S.\M. and data flow diagramming modeling will be used to perform the
business analysis. These two approaches will be linked implicitly via the
conceptual model which will provide a set of activities which will be analysed in
detail using a formal analysis technique. The business analysis will feed into the
requirements documentation required for the selection and implementation

Stages.

3.4) Data collection techniques

The purpose of this section is to detail the data collection techniques adopted.
The researcher has adopted multiple research methods, depending on the stage of
the project, because the project requires different levels of analysis and direct

action.
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The literature supports the use of data collection techniques such as Interviews,
participant observations and focus groups within the qualitative paradigm and
these will be adopted (Hussey & Hussey, 1997), (Myers, 1999), (Wisker 2001),
(Schensul et al., 1999A), (Schensul et al., 1999B) and (Genzuk, 2003). The data
collected from these methods will feed into the business analysis and applied to
the organisation in Chapters 4 through 7. Chapter 8 will detail the decisions

taken with regard to the identification and selection process.

Directly following on from the use of intetview, participant observation or focus
group, notes will be made which will offer a detailed record of content, decisions
made and, if appropriate, a plan of action. These will be cross-referenced where

appropriate to check for etror, misunderstanding and misinterpretation.

3.4.1) Interview

Interviews have been selected as a data analysis technique because they give the
researcher the opportunity to meet the users of the research. They can provide
information and insights on the organisation and business processes which
cannot be duplicated anywhere else. The researcher will be looking for
information based on user feeling, expetience, sensitive issues and insider
experience. A standard semi-structured approach will be followed when
conducting interviews since small to medium sized organisation, tend to have
limited resources. Semi-structured interviews will allow the interview to be highly
focused and minimise the possibility of manipulating the intetview answers
(Myers, 1999), (Schensul et al, 1999A), and (Wisker, 2001). This type of
interview also allows users to elaborate on issues of particular importance rather

then forcing them down a particular path.
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3.4.2) Participant observation

Participant observation will allow the researcher to capture what the users actually
do as opposed to say. Participant observation will involve the researcher
becoming part of a particular group, within the otganisation, for a period of time,
in order to better understand their perspective and the inherent processes (Myers,
1999), (Schensul et al., 1999A), (Wisker, 2001) and (Genzuk, 2003). This should
lead to conversations, or unstructured interviews, which can be the source of rich
insights into the department and users in question and provide the researcher
greater flexibility and creativity in the research (Myers, 1999), (Schensul et al,
1999A), and (Wisker, 2001). The danger of this approach, in a small organisation,
is that users may be suspicious and guarded with the researcher who is seen to be
intrusive, however, it is hoped that the researcher, by becoming a working
member of the group, can gain their trust (Myers, 1999), (Schensul et al., 1999A),
and (Wisker, 2001).

The researcher will also adopt the role of systems support technician. This role
will not only provide a unique insight into the organisation, its users, systems and
applications but by supplymg a service should help gain users trust and
acceptance. Non participant observation would be difficult in such a small
organisation and would naturally lead to suspicions, as the organisation has
witnessed major changes and redundancies in recent years. The adoption of the

L'T. role will provide the researcher with a role and identity.
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3.4.3) Focus groups

Focus groups will be used in order to understand the tresponses of a small group
of users. These groups will follow departmental boundaries and will be used, like
interviews, in order to understand the cutrent situation and requirements. The
focus groups will follow a semi-structured approach in that it is not too closed
while retaining a structure with clear direction (Schensul et al. 1999B), and
(Wisker, 2001). Focus group will not be easy due to the nature of the work and
resources; however they will provide a rich source of data for the project and will

be used primarily during the use of S.S.M.

3.4.4) Triangulation

Trnangulation will be incorporated into the research project in order to strengthen
the research collected from the various sources identified. 'This will be
particularly difficult when analysing qualitative research from a social and cultural
perspective, however, by using different approaches it is hoped that errors,
misunderstanding or misinterpretations can be minimised. Ttrangulation should
counterbalance the inherent drawbacks of the different approaches adopted
(Hussey & Hussey, 1997), (Myers, 1997), (Gill & Johnson, 1997), (Wisker, 2001)

and (Mingers, 2001).

3.4.5) Conclusions

Various techniques have been adopted to support the research methods under
the qualitative paradigm. These include interviews, participant observation and
focus groups and will be incorporated in a structured and un-structured manner,
depending on the situation. The data taken from these techniques will feed
through to the business analysis methods applied to the organisation and

described in Chapters 4 through to 7.
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By using multiple techniques of data collection it is hoped that data errors and
misunderstandings can be minimised, as data can be checked between the

different approaches and sources.

3.5) Research outcomes

The practical outcomes expected from the research for company A are discussed
in detail in chapter 4. The academic or theoretical outcomes expected are a
detailed thesis which adds knowledge in terms of understanding best practice
when implementing information systems in the SM.E. environment. ‘This
involves looking at the different methods available and identifying the guidelines
and critical success factors involved when implementing new technology in the

S.M.E. envitonment.

3.6) Initial project constraints

There were a few expected constraints identified at the start of the project
conceming a lack of systems documentation, the availability of users for interview
and time for the initial research and analysis. The lack of documentation with
regard to systems and applications will be overcome through talking with
application suppliers, previously used I'T. contractors and the researchers own

analysis techniques.

A potential lack of access to staff will be overcome through the support of
managers and directors and through the varied data collection techniques
mentioned previously. For example, by using participant observation users can

be observed and interviewed, albeit unstructured, through their normal activities.
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The issue of time available for research and analysis has alteady been solved
through discussions with the researcher and the organisation. An agreed project
plan has been drawn up, with contributions by the researcher, the organisation
and academic staff which cover all stages of the project up to and including
implementation. In accordance with action research this will be observed,

teviewed and revised at key dates as required. An example of the project plan can

be found in Appendix 6.

Project constraints with regard to the implementation stage and how these were

dealt with can be found in 9.5) Project constraints.

3.7) Chapter conclusions

This chapter has outlined the research method and strategy adopted for this
thesis. This method was influenced by the nature of the project itself, that of
implementing an information systems in the S.M.E. environment. As a result the
research paradigm of qualitative research was selected and the assumptions

outlined will teflect the approach and methods adopted in this thesis.

Following the selection of the qualitative research approach a number of
research methods were deemed appropriate and these were identified as case
study, ethnography and action research. All would be applicable at different
stages of the research project and offer triangulation in terms of balancing out
the weaknesses of each approach. Within these methods a number of
techniques are available and suitable to use. The main techniques used are

interviews, patticipant observation and focus groups.
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A number of expected academic outcomes have been stated and project

constraints identified along with how these will be overcome.

3.8) Chapter summary
This chapter has explained the research strategy and methods adopted for this
research project.  The next chapter introduces Company A, and their

environment, in detail based on information collected during the case study stage

of the project.
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Chapter4

COMPANY A INTRODUCTION - COMPANY AND PROJECT
OVERVIEW

“I have nothing to offer but blood, toil, tears and sweat”

- Churchill, W. 1940. Line from Winston Chutchill's wartime speech on
becoming prime minister of the U.K.

4.1) Chapter ovetview

The aim of this chapter is to introduce Company A. This chapter will provide an
overview of the organisation while discussing the project at the case study stage.
This initial high level analysis was performed before the action research by
Williams (2001). The key points of this report will be stated in this chaptet.

4.2) Company overview

Company A, established in 1896, are the largest manufacturers of men’s tes in
the UK. and one of the largest in Europe with the shareholding split between the
directors and external private investors, including the bank of Wales. The head-
office of the company is in South Wales and the main sales office is in London.
The company also has sales (agent) offices in Hong Kong, Sydney and New
York.
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Company A sell mostly to contract based customers, for example M&S,
Debenhams and Next although the company also manufactures for stock and has
two in house brand divisions. The company has seen numerous developments
during its 100+ year history and with changes in market conditions, and the loss
of at least one key customer, a strategic redirection has been initiated which has
seen a jomnt venture factory in China now producing some 80%+ of the

company’s product requirements.

An existing L'T. system is in place, which comprises a client/server network - one
primary domain controller, some 30+ workstations, plus a variety of printers.
Novell is the network operating system on the server, while most of the
workstations run various versions of Mictosoft operating systems from DOS
through to W98SE. Application softwate is predominantly from two suppliers,
one package covering manufacturing & related issues (XETAL) and one covering
finance functions (DYNAMICS).

The network infrastructure of the company is spread over two sites. These sites
are linked together by a 64k kilostream link, with the site in Wales on a BNC
backbone and London using CAT5 cabling.

As part of the restructuring exercise the decision was taken to review the existing
systems with a view to assessing areas that could be improved or added to.
Considerations are required with regard to approprate hardware and software for
the various functions including accounts, order processing, stock control,
internal/external communications and staff training. Table 11 lists the various

functions and how they are managed.
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4.2.1) General systems overview

The vast majority of organisations follow a hierarchical structure in which
authority and responsibility extend downwatds with senior management making
the executive and policy decisions. Senior management has overall responsibility
for the success and failure of the strategic direction of the company and has the
authority to carry out associated policies. As you move down the hierarchical
structure, the number of staff increases, and their status, responsibility and

authority decreases.

The systems model of organisations has been a particularly dominant model of
otganisations for information systems work. Every organisation can be looked at
as a human activity system, or a seties of human activity systems. These result in
every otganisation having a number of information systems of some form. At
the higher level the organisation is a system. On the lower level the organisation
is made up of several or more sub-systems or functional areas, for example;
marketing and sales, accounting and finance, production, research and
development etc. Company A can be seen to be a typical hierarchical
organisation. Figure 9 shows the organisational structure of Company A within

its group. (See Appendix 2 for a more detailed mapping of the organisation)

Theros Ltd

[ I [ |
CMA Company A Kingfisher Ties 20 Caabury

Figure 9 - Theros group organisational
chart
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Information systems development has been built on this organisational
structure, consequently accounts will have their own financial based system;
production will have their own manufacturing system etc. This is logical when
you consider that I.S. must support the inherent human activity systems of the
organisation. However Beynon-Davies (2002) makes the argument that those
computerising, or automating existing otganisational structures, can only offer
Incremental improvements in otganisational performance. He goes on to
suggest that if an organisation wants to make bigger gains then the technology

must be used as the vehicle with which to drive organisational change.

Beynon-Davies (2002) lists several examples of technology driving change in
the organisation including, the flattening of middle management structures, the
empowerment of employees by allowing LS., and in particular customer
relationship management (C.R.M.) software to allow users to make faster
decisions, and new organisational structures, such as ‘hot desks’ where

organisations share office space.

Organisational restructuring 1s frequently occurring in the modern environment,
in order to allow the organisation to change and adapt to environmental and
technological factors. It is increasingly important to change in order to remain
competitive, and technology is the key enabler of this. Company A are looking
for improvement opportunities in how they use technology within their
environment. Economic factors are changing their organisational structure and

I.T. and 1.S. are seen as an important enabler to do this.
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4.2.1.1) XETAL

The Kewill XETAL system (Figure 10) is an extensive, integrated management
information and control system specifically designed for use by Apparel
manufacturing companies. The main function of the XETAL system is to enable
the users of the system to exercise effective real-time control over all of the

otganisations manufacturing activities, with all users sharing a common database.

During the late 1990s it became appatent, to the otganisation, that they had
outgrown the XETAL legacy system. The system was not integrated with the
accounting system, resulting in a duplication of invoice processing; it regularly
crashed resulting in hours of downtime every month, tended to lose order data
and did not maintain accurate stock records, meaning employees were physically
checking stock before processing orders. In an effott to control these processes,
and produce reports, staff would maintain numerous spreadsheets and other
informal information systems in order to tnaintain accurate inventory and order
details. Over the years numerous fixes, add-ons and workarounds have been

adopted in an attempt to control the situation.

Such problems with legacy systems have been widely documented (Bisbal et al.,
1999), while Bagranoff & Brewer (2003) and Zoufaly (2002) discuss vatious
systems implementation examples. In these examples, organisations used the
Y2K situation as the best time to upgrade from these outdated systems, in favour
of more integrated solutions with the Internet and E.R.P. systems driving the
change. For Company A, the main driver for change is economic factors
combined with the ongoing technical support issues, and various workaround

solutions needed to maintain normal activity.
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Figure 10 - XETAL system overview
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4.2.1.2) Dynamics

Microsoft Great Plains Dynamics is used by Company A for accounting
functions. As with XETAL, this is an off the shelf package and recognised as
one of the best known financial packages available.

The only high level issue discovered eatly on in the project is the fact that
Dynamics does not integrate with the XETAL system, consequently sales
invoices generated in XETAL have to be re-entered into the Dynamics sales
ledger, and purchase invoices have to be manually logged in a separate database

so that reconciliation is possible against purchase order and goods receipt note

raised in XETAL.

As with the XETAL system, there is a lack of user training, I.T. support and
system housekeeping. The server housing the application is overworked and
underspecified for the task, and as a result, there are ongoing technical support
and network problems. Other problems arise because of a lack of available

reports, and management information.
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4.2.2) External environment analysis — S.M.E. apparel industry

Within the literature review it was established that several factors have influenced
the need for organisations to reengineer their business processes and adopt new
technology. These factors were identified as increased global competition and
new technology in the form of increasingly more integrated 1.S. in the form of

E.R.P. systems.

In order to appreciate the need for a new LT. infrastructure it was important to
understand the impact that ongoing economic factors were having on the U.K.
manufacturing industry at the time of the project, before and after. These factors
were part of the strategic decision making process within the organisation and

continue to play an important role in its future.

The board of directors had to take notice of changes that were taking place in the

external marketplace, if they had not, they would have gone out of business.

These changes resulted from the trend of outsourcing production capacity to
factories and other suppliers in China where the cost of production was far
cheaper than the UK.. These changes were significant, painful, expensive to

implement and only time would tell if they are successful.

According to Devonshire-Ellis (2005) Hong Kong and Taiwan business people
were amongst the first to move their operations to China’s mainland as
increasing manufacturing costs in their homeland, and a more competitive

global marketplace were squeezing margins and loweting profits.

Multinational corporations followed, taking advantage of China’s low-cost
ptoduction base, and started to outsource some of their mass-market
manufacturing operations in the early 1990s. Since the late 1990s organisations

like Company A, also started looking for manufacturing opportunities in China.
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4.2.2.1) Why China?

China became a member of the World Trade Organisation (W.T.O.) in
December 2001 and within two years became the fourth largest exporter in the
Wortld - pushing the UK. into fifth place in the international league of
expotters (China joins the W.T.O. — at last, 2001). What is impressive about
this statistic is that China achieved this progress with less than 20% of its total
population in paid employment. As a result, China now posed a direct threat to
western businesses, like Company A, although with membership of the W.T.O.,
western organisations were now free to set up joint venture partnerships with

Chinese organisations.

These partnerships made sense as Chinese organisations did not yet have the
knowledge to do business with western markets direct, and with the markets
being so far away, both culturally and geographically, they were looking to
initiate business relationships with established western organisations.
Meanwhile, western businesses, under increasing pressure from these low-cost

manufacturing factories were looking for ways to reduce their production costs.

The continued threat and potential of offshore production became more real for
the S.M.E. as blue chip clients, who were traditionally serviced by the S.M.E.,,
expressed their own plans to source direct, effectively removing the SM.E. from

the supply chain.
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For Company A this was demonstrated by:

1) A reduction of the business done by M&S since 1998. This hurt all M&S

2)

3)

suppliers, including Company A, who at the time were their largest
supplier of neck ties. In order to remain competitive with M&S the
company had to reduce their tie ptices while M&S reduced the size of

their supplier base.

C&A suddenly closed all its UK. shops and stopped dealing with U.K. tie

suppliers altogether. At the time C&A wete another major customet.

A number of middle market store groups opted for less control over their
product content, and their supply chains, in return for significantly lower
prices from third wotld sources of production. This took a number of
the company’s more traditional customers temporarily beyond their reach

while they looked for ways to lower theit costs.

In making the decision to gradually move production capacity to China,

Company A noted additional key facts as stated by Chinese Manufacturing - A
Commercial Imperative for Most SME's (2004) and Devonshire-Ellis (2005).

Figure 11 illustrates the value of Chinese exports between 1999 and 2003.
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4.2.3) Initial project options

Through a series of interviews with company staff a high level review of the I.T.
infrastructure was cartied out (Williams, 2001). This review set out to formulate a
framework for I'T. developments within the company. The report did not
recommend a particular brand, ot company, although guidelines on the type of

L'T. that would suit a particular business were given.

A number of key problems with regard to software application issues revolving
around XETAL and Dynamics were identified i.e. a lack of integration & systems

support issues.

The report also discussed problems relating to the hardware and stated options

available both at the client and server end of the network.

The lack of LT. training for staff is also discussed as is the lack of readily
accessible technologies such as the Internet and email. It also became apparent
that no L'T. maintenance routines, such as systems backups and virus protection,
were carried out, leaving the company at continued risk of data loss and

downtime.

The report made vanous recommendations as to how to proceed. Ultimately, a
morte detailed business analysis was required in order to identify and implement

the most appropriate changes and this was adopted by the organisation.
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4.2.4) Internal environment analysis - business process overview

= The XETAL system starts with the sales order (for brand sales) or
quotation (for contract sales) and finishes at the end of the Cwmbran
production line. Goods receipts notes (G.R.N.) are not raised against
production orders for finished goods and brand stock is adjusted
manually as required. Contract stock is not held on XETAL due to the
need to reference products by both internal and external (customer)

product identifiers.

= The XETAL system does not have a full warehouse management system
and can not offer finished stock by location. The link between XETAL
and the Dynamics system has never been established, as a result, sales
invoices raised in XETAL have to be manually entered into the

Dynamics sales ledger.

=  Once contract stock i1s declared to customers, electronic data interchange
(E.D.L) is used to pull contract picking lists (call off’s) into the busimness
system. E.D.IL is not integrated with the main system and contract stock

transactions are handled via E.D.I. and manual stock cards only.

= Company A source materials and fabrics from all over the world and can
send these materials to China or Cwmbran (Wales) for manufacturing.
The company, as well as manufacturing their own products, buy direct

purchases from third parties.
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* Company A have started to diversify into other apparel product ranges,
for example shirts, shorts, waist coats etc. None of these products are

held on the computer system.

* Products can either be manufactured in full or part by Company A or
another supplier (sub contract) and in some cases part finished goods can

be passed onto another supplier for completion.

o Products are either: Made for stock; made to order; made to

contract; bought in via third party;

o Products are manufacturered in full or partt Cwmbran

factory; China factory; other C.M.T. manufacturer/suppliet.

® In the case of China, the company source the vast majority of the raw
materials, although local sourcing does happen. The complete or part
complete products are then either sent back to Cwmbran before going
onto the customer or in some cases sent direct. Contract orders such as

M&S are sent to their own distribution centre and are self billing,

= China is not separated from Cwmbran production on the system in any
fashion. Work orders and instruction for China comes from Cwmbran
and communication are established via telephone, email, fax and various

spreadsheets.

= The XETAL production recording systems is integrated with the
Omicron wages package, although Omicron is not linked with the
accounts package. All employees are now paid a fixed wage not related to

piecework incentive payments.
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4.2.5) Project opportunities
Now that the company and project have been broadly defined it is appropriate to
look at a summary of the main points of the project in terms of what the

organisation wanted to achieve:

® Address the integration options between the software packages e.g. a lack
of software integration between the accounting and order processing
systems.

®= Review and address the issues surrounding a lack of computerised
finished stock.

® Address the operating systems issues e.g. standardisation opportunities
from using DOS, Novell and Windows etc.

= Review the hardware, to implement upgrades accordingly, e.g. server,
network, data communications etc.

=  Assess staff I T. skills & devise and implement approprate training

programmes.

In essence the organisation wanted to improve its business processes by the

strategic utilisation of information technology.

Martyn Woolfall, BSc (Hons)
M.Phil Thesis — The implementation of an Information System
124



4.2.6) Costing the benefits

Company A are a commercial company, and while various grants are available for
partial costs the organisation expects to be able to save money as a direct result of
the project. The organisation expects to save £90,000 in the first year after the
project tising to £130,000 after three years.

The savings during the programme are to be achieved by:

1) Reduced penalties for incorrect/late deliveries. This is running at 0.5% of

turnover which would effectively result in a reduction of £60,000.

2) Increased efficiency of administraton e.g. reduce duplication,
transcription errors etc by saving on clerical staff estimated at two staff at

£12,500 pa x2 = £25,000.

Data communications improvements and the savings detived from the above
would benefit both domestic and international sales with respect to links with
China and London. Additional sales potential is expected due to the improved

communications, faster response times and marketing opportunities.

Further efficiency gains in Inventory management and distribution,
telecommunications savings, computer consultancy & support would further

contribute to the savings at an expected figure of £45,000 pa.
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4.3) Chapter conclusions
In this third chapter the Apparel manufacturing company of Company A was
introduced. Company A, established in 1896, are the largest manufacturers of

men’s ties in the U.K. and one of the largest in Europe.

Information Systems development has been built on the traditional hierarchical
organisational structure, consequently the various departments all have their
own LS. based on the various human activity systems. I.S. has been developed
with these otrganisational structures in mind offering incremental benefits of

automated and computerised business processes

The continued pressure from key customers for faster distribution and high
quality goods while cutting back on cost has meant that companies, which once
prided themselves on high quality internal production, now had to look to
overseas factories to meet their capacity whilst still being responsible for the

design, quality and distribution of their product.

XETAL and Dynamics form the hub of the organisations applications systems
network; XETAL offers functionality for order processing, manufacturing and
stock control while Dynamics covers the financial functions. These solutions
were meant to offer an integrated solution to the organisation, covering all the

departmental needs, but were never integrated.

The company decided that a new I T. infrastructure, to include a new LS., would
be a key enabler with which to deal with these new processes allowing the
company to adapt and respond more quickly in its environment. The project
initiated by Company A, set into place a number of multi-disciplinary activities
the end result of which was to identify the most approprate way to use

technology within the organisation.

Martyn Woolfall, BSc (Hons)
M.Phil Thesis — The implementation of an Information System

126



The main aims of the action research project is to address software and hardware
integtation problems, standardisation opportunities from using DOS, Novell and
Windows, the issues surrounding a lack of computerised Finished Stock and to

assess staff LT. skills & devise and implement appropriate training programmes.

4.4) Chapter summary

This chapter has introduced the company and project at a high level. The project
options were stated as well as the expected benefits the company expect to
realise. The areas under change have been discussed as well as the vision for the

future.

Chapter 5 will initiate the action research by providing an analysis of the people at
work in the company in terms of a soft systems analysis. As identified in the

literature review, Checklands method is suitable for this task.

Chapter 6 will provide a greater analysis of the companies existing business
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