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ABSTRACT

This thesis reports research into the specification and implementation of an Information
Technology (IT) Route Map. The purpose of the Route Map is to enable rapid design
and deployment of IT solutions capable of semi-automating business processes in a
manufacturing enterprise. The Map helps structure transition processes involved in
“identification of key business strategies and design of business processes” and “choice
of enterprise systems and supporting implementation techniques”. Common limitations
of current Enterprise Resource Planning (ERP) systems are observed and incorporated
as Route Map implications and constraints.

Scope of investigation is targeted at Small to Medium Sized Enterprises
(SMEs) that employ Engineer-To-Order (ETO) and Make-To-Order (MTO) business
processes. However, a feature of the Route Map is that it takes into account
contemporary business concerns related to “globalisation”, “mergers and acquisitions”
and “typical resource constraint problems of SMEs”.

In the course of the research a “Business Strategy Driven IT System Concept”
was conceived and examined. The main purpose of this concept is to promote the
development of agile and innovative business activity in SMEs. The Road Map
encourages strategy driven solutions to be (a) specified based on the use of emerging
enterprise engineering theories and (b) implemented and changed using component-
based systems design and composition techniques.

Part-evaluation of the applicability and capabilities of the Road Map has been
carried out by conducting industrial survey and case study work. This assesses
requirements of real industrial problems and solutions. The evaluation work has also
been enabled by conducting a pilot implementation of the thesis concepts at the

premises of a partner SME.
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CHAPTER 1

INTRODUCTION

1.1 Introduction

In recent years, manufacturing enterprises have placed direct emphasis on globalisation
as a means of achieving competitive success in the contemporary performance
measures of quality, speed and price. The use of Information Technology (IT),
Business Process Re-engineering (BPR), together with Mergers and Acquisitions
(M&A), can be seen as a basis for achieving this end [1] [2] [3] [4] [5]. The
capabilities which manufacturing enterprises need to acquire in this situation include
agility and innovation. In this thesis, Vernadat's definition of agility will be adopted,
namely a capacity to adapt quickly in reaction to the changing business environment
[3], while Denton and Hodgson's definition of innovation will be adopted, i.e. the
capacity to renew and update products and processes quickly [6]. The adopted use of
commercial Enterprise Resource Planning (ERP) systems can facilitate some of the
above capabilities. However, deployments of these all-encompassing business
management applications have fallen short in delivering all of the various promises they
make and may even place constraints on change [7] [8].

Whilst one set of manufacturing enterprises have much improved their front-
end customer-centred systems, others have spent tremendous energy on optimising
back-end production planning and control. However, few have focussed upon
developing an effective integrated, end-to-end solution targeted towards realising the
business strategy of the enterprise. Therefore, it can be far too easy for businesses to
continually over promise products and services, and subsequently lose money trying to
fulfil the commitments made. Ultimately, both parties lose out.

The problem of failing to reconcile strategic imperatives of the enterprise with
the requirements and implemented operation of its technological and business process
systems has received a considerable amount of interest from both the academic and
industrial communities over the last 10 years [9] [10] [11] [12]. A focus of these
interests has been on large, nationally focussed organisations that operate in relatively
stable business environments. For Small to Medium Sized Enterprises (SMEs), which

deploy complex, globally focussed, Engineer-To-Order (ETO) and Make-To-Order
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(MTOQO) production methodologies, problems of constructing effective computer
systems with limited resource are more troublesome and potentially solutions can be
relatively short lived [6] [13]. Production can more easily be optimised when there is
environmental stability over a reasonably long timeframe. In this type of environment it
is easier to predict new requirements and implement changes to systems. The
requirement of reducing complexity and aiming to develop a mass customisation
capability, are important keys. The ability to offer ways of differentiating products and
charging a premium price by better serving customer needs is at the heart of most of
enterprise endeavours. Within such a context, the adoption of contemporary ERP
systems by SMEs poses many practical, financial and organisational problems. These,
often volatile, enterprises at the lower end of the corporate scale, have resource
constraints in terms of technology, skill, finance and business processes that deny them
access to the, perceived, fast track approach to competitive advantage and sustained
success. Typically, standard off-the-shelf ERP systems do not provide the degree of fit
that the enterprise requires to support its commercial goals [14] [15] [16].

The research presented here aims to bridge the gap between business need and
system effectiveness, re-evaluating the requirements for modern day, enterprise
systems architecture and functionality. A prime focus centred is on the creation of an
IT Route Map for the development and deployment of such systems, where particular
attention is paid to SME needs. The IT Route Map consists three sections, namely a
'Business Model Template', 'Systems Architecture’ and an ‘Implementation
Framework'. The intention of the 'Business Model Template' is to act as a generic
business model for SMEs operating in ETO and MTO environments. It presents an
industry overview or characterisation in terms of key business processes and critical
performance measures related to the target environment. The 'Systems Architecture'
provides a foundation upon which the development of an enterprise’s computer
systems should be based. It lists the key elements that should comprise newly designed
systems, with special regard to reducing impacts arising from limitations of current
ERP systems. The 'Implementation Framework' then will draw together the first two
elements of the IT Route Map, to provide a comprehensive methodology for
implementing such systems, driving IT systems development directly from business

strategy, rather than as a consequence of business survival. Once defined the IT Route
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Map is implemented and validated with reference to an industrial case study and its

requirements, data and practical technical solutions.

1.2 The Structure of the Thesis

The thesis is divided into the five main sections as detailed in Figure 1.1 Section one is
comprised of five chapters that introduce the subject matter, review current thinking,
and comment upon an industrial survey and case studies. Chapter 1 introduces this
research contribution and outlines a pictorial representation of the thesis structure and
background. Chapter 2 represents a survey of current literature pertinent to the
research aims and content of this thesis. The content of this review chapter is organised
under four headings, namely: Business Arena, Management Concepts, Manufacturing
Techniques and Philosophies and an IT Perspective. All of these elements consider the
contemporary research and their individual implications upon the proposal and
implementation of an IT Route Map for implementing Business Strategy Driven IT
Systems. An overview of review findings is presented in Figure 1.2, which shows a
Literature Framework.

The principle objectives, scope and rationale of the research, together with an
introduction, to Business Strategy Driven IT Systems is presented in Chapter 3.
Chapter 4 presents the findings of an Industrial Survey related to the modern day
implementation of ERP type systems within SMEs and Chapter 5 describes
investigative findings from three case study enterprises. Having reviewed the relevant
literature, considered empirical results of a survey, and investigated results from
supporting industrial case studies (documented in the appendix) section two comprises
Chapters 6 and 7. Chapter 6 defines the requirements for a new approach to tackle the
problem of receiving strategic benefit from the implementation of enterprise wide
business systems. The notion of Business Strategy Driven IT Systems is explored in
Chapter 7, describing its components and applicability to the modern day
manufacturing environment. The concept of an IT Route Map is then specified.

Section three, comprises Chapters 8 to 11. It describes constituent parts of the
IT Route Map, with a chapter devoted to each major element, the Business Model
Template, Systems Architecture and the Implementation Framework. Chapters 8, 9

and 10, constitute the core new work, and the philosophical argument of this thesis.
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Chapter 11 seeks to begin to evaluate aspects of this novel thinking with respect to a
real-life industrial situation and thereby endeavours to underpin and validate the
rational for the work and its contribution to knowledge. The fourth section deals with
research conclusions consists of two chapters. Chapter 12 discusses a broad spectrum
of research and theoretical issues which range from the conceptualisation of Business
Strategy Driven IT Systems, to the realisation of the IT Route Map as an integrated
implementation tool. Chapter 13, of the thesis then affords a list of possible further
research avenues that can be investigated for the continuation and more complete
evaluation and industrial testing of this research effort. The final thesis section is made
up of the appendices, industrial case studies and the author’s conference publications.
The author’s work has been influenced by earlier research investigations whilst
participating as an Associate in a Teaching Company Directorate Scheme at a
specialist manufacturing company, and more recently whilst carrying out IT
management roles within two multi-national companies. These experiences provide
evidence in support of the notion that there is a urgent need to bridge a gap in current
industry thinking and best practice when engineering and developing large scale 1T
systems. The proposed concept is that emerging academic theory on business process
engineering and software components can be coherently applied to address key aspects

of this common industry need.
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Introduction
(Chapter 1)
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Literature Of Research
(Chapter 2) (Chapter 3)
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For a New Approach IT Systems
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Supporting Information
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Figure 1.1: Indicative Sections of this Thesis
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CHAPTER 2

LITERATURE SURVEY

2.1 Introduction

This literature survey aims to provide an overview of how modern research concepts
and themes have influenced the deployment of enterprise wide, advanced business
systems in small to medium sized manufacturing companies to support business

development and globalisation. This chapter comprises the following four sections:

o Business Arena.
o Management Concepts.
o Manufacturing Philosophies and Techniques.

o IT Perspective.

These main sections are then sub-divided into complementary subject areas, that each
discuss and comment upon key research aspects that are material to the foundation of
this thesis. To provide a better understanding of the terms and concepts frequently
used in this work, with particular reference to enterprises, the following basic

definitions can be used.

Enterprise: An enterprise is an socio-economic organisation created to produce products or to
procure services and to make profit [3].

Enterprise Engineering: To define, structure, design and implement enterprise operations as
interconnected networks of business processes, which comprise all their related business
knowledge, operational information, resources and organisational relations [3].

Enterprise Integration: To provide activity co-ordination, delivering information and
appropriate resource at the right place and the right time and thereby enable communication
between people, machines and computers and their efficient interconnection and co-operation
[17].

Enterprise Resource Planning (ERP): In concept is a wholly integrated set of business
applications that assist everyone in an enterprise to plan, monitor and control their part of the
business [18].
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University




Department of Manufacturing Engineering

Enterprise Model: An enterprise model is a representation of a perception of an enterprise.
Any enterprise model can be composed of several sub-models including (but not limited to)
process models, data models, resource models and organisational models [3].

Enterprise Modelling: Enterprise modelling is the process of building models of whole or
parts of an enterprise (e.g. process models, data models, resource models, etc) from knowledge
about the enterprise, previous models, and/or reference models [19].

Enterprise Activity: An enterprise activity (or simple activity) is a set of partially ordered
basic operations executed to perform things to be done within an enterprise. Activities are
performed by functional entities of the enterprise and transform an input state into an output
state [3].

Functional Entity: A functional entity is any active resource inside or outside an enterprise
capable of executing basic functional operations of an activity and playing a given role in the
course of a process. A similar term used in Artificial Intelligence is an agent [3].

Small to Medium Sized Enterprise (SME): A designation of enterprise that employs less than
500 people [20]. In respect of this research work, the SME group includes enterprises which
are either, a consistent part of a larger organisation (i.e. a large corporate organisation is made
up of several autonomous SMEs that operate with a limited degree of integration) or SMEs
which exist as independent entities.

Computer Integrated Manufacture (CIM): Is concerned with providing computer assistance,
control and high level integrated automation at all levels of manufacturing (and other)
industries, by linking islands of automation into a distributed processing system [21].
Business: Is an entity, which aims to transform inputs to outputs in a way, which increases
their value [22].

Business Process: A set of logically related tasks performed to achieve a defined business
outcome [23].

Business Process Re-engineering (BPR): Fundamentally re-thinking and radical design of
business processes to achieve dramatic improvement in critical contemporary measures of
performance, such as cost, quality, service and speed [1].

Engineer-To-Order (ETO) Product: A product, that requires engineering design, a Bill of
Materials (BOM) and routing work before manufacturing can be completed. Such products
typically require master scheduling of 'average' or 'typical' items or expected activities and
capacities, with many individual components being identified only after preliminary design
work is complete [24].

Make-To-Order (MTO) Product: A product, which is finished after the receipt of a customer

order. Frequently long lead-time components are planned prior to the customer order arriving to
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reduce the delivery time to the customer. Where options or other sub-assemblies are stocked

prior to customer orders arriving the term, Assemble-To-Order (ATO) is frequently used [24].

2.2 Business Arena

Today's global business environment can be characterised by intensified competition,
resulting from market saturation and increasing demand for customer-orientated
production [10]. Technological innovations, both in design and manufacturing systems
have had a significant influence upon the competitive environment. More recently, it
has been increasingly realised that manufacturing businesses are moving towards global
operations. These global operations seek to have a presence in most of the world’s
major regions [4]. To meet the requirements of modern markets, new paths must be
forged in management concepts, organisational methods, IT and manufacturing
technology. Previously the introduction of mass production combined with a greater
division and simplification of labour heralded a new manufacturing era. Nowadays a
new stage has been entered into, with barriers to market entry being removed, allowing
SMEs to flourish. This has been facilitated by rapid advances in digital computing and

matured by the advent of the Internet.

2.2.1 The World Stage

Warnecke [25] states that in recent years have showed the manufacturing community
at large, to be deeply troubled and is in desperate need of a new direction to take. The
most dramatic examples of these are the break up of the former Soviet Union, the
boom and bust of the world economy, environmental sustainability concerns and the
growth in the use of the Internet. The perceived lack of direction may be attributed to
the ever growing variety of manufacturing systems available and the increased
complexity that new technologies inevitably bring. Methodologies such as lean
production, together with systems such as ERP and electronic commerce have been
recently in vogue together with much emphasis being placed on organisational change
and computer integration [8]. The problem is born of the uncertainties, which are
present in the world political stage and the dynamics of global economics. Delargy [26]
comments, The so-called new economy is distinguished by the importance of
intangible assets, particular knowledge and information, but also the product service

that can be created, stored or transferred in digital format'.
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Manufacturing today, can be seen as a prime driving force towards a nation's
wealth and success. Within the last century the discipline of manufacturing has had a
tremendous impact on the social and economic development of many countries, in
particular Great Britain, Germany, the United States of America and Japan.

According to Rembold et al [27], manufacturing creates between 60 and 80%
of the wealth of the major industrialised countries. It is for this reason that most of
these countries have numerous, government and industry, supported programmes to
produce higher manufacturing productivity. The experience of the UK manufacturing
sector in recent decades has in some respects resembled that elsewhere, with a falling
share of Gross Domestic Product (GDP), Table 2.1.

CURRENT PRICES
% Shares Average % Change Pa
1970 1980 1990 1970-80 1980-90

UK 28.8 23.2 18.9 -2.1 -2.6
France 29.9 242 21.0 -2.1 -1.4
Germany 384 328 31.2 -1.6 -0.5
Italy 27.1 27.8 224 0.3 2.2
Japan 36.0 29.2 28.9 2.1 0.1

Table 2.1: Shares of Manufacturing in GDP [28].

In other respects the UK manufacturing sector has been distinctive, for example in its
virtually static output over two decades. Levy and Nonbehel [29] comment that there

are three reasons for regarding manufacturing as very important to the UK.

0] It provides over 60% of UK exports, compared with, under 25% in the case of
services [29].

(i) A significant proportion of the service sector depends on manufacturing [29].

(i) It is extremely improbable that service industries could substitute for a

substantial part of UK manufacturing [29].

In the UK today, there are approximately 130,000 manufacturing companies, with a
total of 4 million full-time employees. Almost 30% of UK manufactured output is
exported and this accounts for 60% of all UK exports. Manufacturing represents 23%

of GDP and directly employs almost 20% of the entire workforce. Around one quarter
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of all UK-based manufacturing is foreign owned [30]. The UK Technology Foresight
Programme has suggested six generic drivers of change for UK-Based manufacturing
towards 2015. These topics can be associated with specific market and technology

developments to gain competitive advantage.

Internationalisation: The influence of overseas markets and enterprises.
Changing customer requirements and sales-and-service networks.

Competitiveness through agility, focus and partnerships.

A w bR

People skills, motivation, leadership, teamwork, learning, knowledge and

innovation.

o

Responses to environmental concerns and regulation.

6. Influence of IT and communications.

The pressure of this race for competitive advantage has lead to complacency and fear,
which manifest themselves as a smoke screen for doing nothing. New technologies,
manufacturing systems and techniques come and go, as is shown throughout history,
the big questions are "Which ones do we chose?". The answer to that question is that
nobody really knows. The Japanese term for a continuous improvement process,

'Kaizen', can be used to provide an answer in part.

KAIZEN : constant and gradual improvements in all
areas and on all levels.
- doing little things better.
- always being better tomorrow than today.
- setting and maintaining constantly higher standards.

- regarding everybody as a customer.

Masaaki Imai

2.2.2 Globalisation of Business
Srinivas [31] proposes, '‘Business has become the dominant metaphor of our times'.
This combined with the value of international competition, are ranking high in the list

of issues confronting enterprises today. The world can be seen to be a massive, border-
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less economy [32]. Economics, not politics are defining the landscape on which all else
must operate A changing world order is now reflected with the breaking down of
market barriers across the globe. Previously competition took place on a playing field
defined largely by and contained within the political borders of nations. Economics
now is the mainstay that we all, including governments and institutions, must follow. It
has been shown that the global capital market dominates, countries alone cannot
control, markets, exchange rates or protect their currencies [26].

The increasing importance of global competition has been recognised by both
the academic and business communities [33] [34] [35]. The subject though is far from
new. Considerable research into comparative advantage has investigated the many
implications of the various theoretical models of international trade and organisations
[36]. This work is solidly founded on an enterprise's ability and scope to exploit its
knowledge, developed in its own locality, in other markets at minimum cost, thereby
combating the unavoidable additional costs of doing business in a foreign country.
Also, there is related work on the problems in gaining entry into new foreign markets
[37] and how enterprises should compete abroad supported by rigorous management
principles [38]. This has recently been turned upon its head by the potential of
electronic commerce. Datamonitor has predicted that the market size for e-business
services in 2004, will be $1800 million for manufacturing, significantly larger than that
for financial services ($1360 million), and retail ($1360 million) [26].

Porter [39] comments that the knowledge we hold of global competition does
not address the most pressing questions facing the business community today.
Research and practice frameworks for global trade have at best given an incomplete
view of how to develop a global strategy and how such a strategy should be selected,
but more is needed. Porter states, 'We know more about the problems of becoming a
multinational than about strategies for managing an established multinational'.

The task of achieving the globalisation of a given business seems to be a multi-
stage process [31]. There are many phases that a traditional organisation must go
through before it can be truly called a global concern. The stages may be designated as
domestic, export, international / multinational and global. According to Rhinesmith

[40], the following scenario describes this development procedure.
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'When an export company establishes its manufacturing or distribution facilities abroad it
becomes international. It achieves cost advantages and all significant decisions will continue
to be made at home. When a company creates miniatures of itself in other countries, staffed
largely by nationals and gives it a wide degree of autonomy it can be called multinational.
The truly global organisation goes further. It relocates some functions on a global scale to
places other than headquarters. A multi-centred organisation emerges that can serve all parts
of the firm anywhere in the world. For example Phillips moved its long-range technology
development centre from the US to the Far East to take advantage of longer-term thinking
and reward patterns. Thus in the global organisation, the strategy and structure is without
national boundaries. The heart of the global organisation is its culture, its vision, mission,

policies, procedures, systems and practices.'

Therefore the process of becoming a true global concern is difficult and complex, at

each phase new strategies and organisational structures are required to facilitate the

changes. The direction towards becoming global needs a dedicated and determined

leadership, what Srinivas [31] calls a ‘global mindset’. This approach uses a set of

managers with an ability to look at the world from a broader perspective, they have a

tendency to be open to themselves and to others by rethinking boundaries and

changing their behaviour.

HIGH
<4+
Concentration
N Less Necessary
Co-ordination or Possible
of Activities
Co-ordination
More Important
and Feasible
LOW
Geographically Geographically
Dispersed Concentrated

Configuration of Activities

Figure 2.1: Future Trends in International Competition [39].

One of most important factor to appreciate is the co-ordination dimension. The

advantages that IT can bring to business in term of supporting and facilitating global

manufacturing are without parallel. It is shown, Figure 2.1, that the configuration and

L
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concentration of activities are the future imperatives of global strategy. The co-
ordination of activities is rising due to the need to support the customer's requirements
and offset greater manufacturing dispersion. This is being facilitated by the use of
modern technology.

Thus the initial strategies of export and concentration are giving way to more
complex global methodologies involving the multiple use of electronic commerce and
the Internet, networked overseas plants, world-wide procurement policies and co-
ordinated research and design programmes [41]. The task of achieving a global
manufacturing capability can be viewed as a problem of co-ordination. The likely
successors in this game of international competition are those who can seek out
competitive advantages from global co-ordination and configuration anywhere in the
value chain and overcome the organisational barriers to exploiting them.

The effective utilisation of new tools such as ERP and the Internet can be seen
as some of the most important factors in succeeding in this endeavour. A global
strategy is more than just the sum of individual countries' strategy it requires specific
investment efforts to develop human resources, to build assets and competencies. It
implies a complete transformation of management culture and practices. A strategic
framework for the formulation of international development strategies is proposed by
Lasserre [42] and is organised around four types of question, Figure 2.2. This work
provides a useful strategic foundation and has subsequently been developed and used

to underpin a globalisation project in a real-life industrial situation [4].

AMBITION

Relative importance of
each region.

ORGANISATION

CAPABILITIES

Choice of :- e Choice of investments and
Countries definition of priorities for
Entry modes Resource development
Segments Asset building

Ways to compete. Competencies creation.

POSITIONING

Structure
Systems
Processes

Figure 2.2: Strategic Framework [42].
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1. What ambitions do we have for each region?

An ambition is what the enterprise wants to achieve both qualitatively (mission, vision) and
quantitatively (specific market and finance related objectives) during a strategic time horizon.
For global manufacturing the definition of strategic ambition consists of determining the
expected future relative importance of each region in the enterprise's portfolio as compared to

its existing one.

2. How do we position the enterprise?

Positioning is the selection of the business or market segments in which the enterprise wants to
compete and the type of competition profile it wants to adopt. In the global market place,
positioning consists of selecting the various countries in which the enterprise wants to operate,

in which form and on what basis.

3. What kind of, capabilities need to be created?

Creating global capabilities calls for three basic forms of strategic investment:
a) Investing in access to external resources - how to access raw materials or
components, human resources, financing, information, various types of external
support (lobbying, contracts, etc).
b) Investing in assets - product development, plants, equipment, distribution networks,
information systems, logistics, brand names and reputation.
c) Investing in competencies - what kinds of high technological and managerial know

how are required to compete in each region.

4. How do we organise each region?

Organisation covers not only the formal structure, but also the various processes and systems
which govern the distribution of power; the rules and procedures; the internal communications;
the evaluation and rewards; the co-ordination mechanisms and the management of a 'global

culture' which fits with the requirements of each region.

2.2.2.1 Global Market Place Assessment

The strategic importance of each region for the enterprise is determined by a
combination of three factors: the importance of each region as a market; the
importance of the region as a resource base; and the importance of the region as a

source of learning. The issue of global trading has already been identified for the long-
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term success of most enterprises [43]. The costs associated with moving towards

globalisation are key, Table 2.2.

COSTS BENEFITS

1. Management

a
b

C

proportion of senior management
time devoted to project

proportion of head office staff time
(including planning, personnel, R&D)
costs of administering exports

2. Production

g

h
|
j

interest on fixed and current assets
used for export

design

depreciation

running costs

acquiring experience of operating
indifferent economies

making use of spare management
capacity and the avaliability of
skilled advice

greater payback for research

materials

labour (wages, benefits, training
and employment costs)

balancing figure for spare capacity

3. Marketing

p market research and competition facilities abroad
research (assessing and allowing for u exchange losses (+/-hedging costs
the reactions of competitors) v 0rgains)

q promotion and selling w income from sales

r distribution (transport, insurance, income from sale of spares and
warehousing frontier charges, taxes, X  servicing
tariffs, interest on working capital) y acquiring of goodwill

s feesfor agents, distributors and z preventing competition

foreign salesmen

exchange gains(+/-hedging gains

t costsof offices, warehouses and others or losses)

INCOME = [v-(p+a+r)|+ X [w-t]-[g+ht+i+j+k+]-m]-[(a+b+c) - (d+e+Tf)]+/- [z-u]

Table 2.2: Formula for Trading Costs and Benefits [44].

2.2.2.2 Positioning in the Global Market Place

An enterprise's, global ambitions determine the scope and intensity of its future
business operations in each region. This strategy must be concretely reflected in a
choice of products and markets. The enterprise must also differentiate itself from its
competitors both in a manner in which it chooses to establish a regional presence and
in the way it carries out its competitive actions. This set of choices is referred to as

'positioning' and consists of 5 elements:

1. Determining whether the enterprise is interested in accessing resources, or markets or both
[41].
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2. Deciding on the countries which it wants to operate [41].

3. Deciding on entry mode, whether it will go it alone via wholly owned subsidiaries, or in
partnerships such as joint ventures, licensing and franchising arrangements [41].

4. Defining the types of activities it plans to establish, the types of segments in which it wants
to compete and a competitive approach which will differentiate it from its competitors [41].

5. Deciding to integrate activities regionally, strategically, or country by country [41].

The enterprise should consider an appropriate mix of market versus resource
strategies, as it may not have the inherent potential to subdivide its business processes,
such as marketing, research and design, sourcing and production; and move them
between countries [39]. In the case of strategic orientation based on access to
resources, the enterprise should concentrate its activities in the countries, which have
the cheapest or best sources of supply. Whereas with a market based strategy, the
enterprise should set up local marketing and sometimes manufacturing activities, either
wholly owned or with local partners [36].

The strategic decision making process can lead to three typical approaches for
global trade: exporting, knowledge sales and investment. Most enterprises consider the
options in that order and only usually enter foreign markets through investment when
they have developed valuable knowledge of the country first [44]. However, to
experienced enterprises, all the options are always available and the choice depends on
the circumstances of the individual market and the amount of capital or management
support an enterprise desires to place in that market. The full range of options available
can be seen in Figure 2.3.

Direct export with equity

EXPORT Use of exportingcompany i i
Use of importers, agents or distributors mmoslétrslqclfr:tg

Other export arrangements

Licensing i i
KNOWLEDGE  Franchising mm;ﬂu&% ity

Contracts

Selling subsidiary 100% equity
INVESTMENT  Jointventure - majority holding

Manufacturing subsidiary 50-50 holding

Minority holding

Figure 2.3: Typical International Strategies, [41].
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2.2.2.3 Creating Global Capabilities

The most critical part of any strategy process comes when the enterprise's ambition is
confronted with the required investments needed to transform it into reality. In the
global market place it is not so much the quantitative aspect of the investment effort,
but the qualitative aspect which is important [44]. The diversity of enterprise cultures
across the globe, the tenacity of certain cultural traditions and ways of doing business
make this qualitative dimension both more complex and more crucial to the success of
the enterprise's ventures in each region [45]. The following problems have been

encountered when enterprises try to develop globally:

Established 7'\
Markets
- Europe Joint venture
- North America | Acquisition > Expand _
- South Africa \ Integrate into
- Japan Global / Regional
operations
Maturing
Markets Joint venture )
- South America | Local operation Expand
- Taiwan
- Korea
Growth
markets Joint ventures Initiate seweral
- China Local —» business activities —» Rationalisation
i 'I:an‘ésig'a SU‘bS'dl ary multiple presence
- Malaysia
- Iran
- Irag
- Israel
Emerging
Markets
- Vietnam Establish initial
- Burma Agents, investment through
- Former Soviet Representative joint venture or
States offices local subsidiary
Platforms _ *
- Saudi Arabia Estlabllsh a Iblase Setupare Regional office
- Pakistan to learn, collect » regional office » foradministration
- Singapore information and to coordinate of synergies
- Hong Kong set up contacts efforts E
>
Entry Development Consolidation

Figure 2.4: Entry Modes and Market Development [4].

o Marketing and strategic information are difficult to obtain either because it is sparse or
because it is unreliable. Consequently, forecasting market demand, assessing competitors

and finding local partners is more difficult [42].
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o Building contacts and relationships, is a pre-requisite of any strategic developments, but
relationship building and networking in new countries requires time, effort and
perseverance [42].

e Success requires long-term effort and commitment and the ability to invest cash, time,
people and management attention with the expectation that the pay off will come beyond
what is considered a normal time horizon [42].

e New, business practices and business cultures are often difficult to understand either
because of the complexity of cultural norms or due to the inaccessibility of ethnic or

informal networks [42].

Thus, as a consequence the enterprise will need to build capabilities in each region,
which will demand additional and specifically tailored strategic investments in
resources, assets and competencies. Typical markets and entry modes are detailed in

Figure 2.4.

2.2.2.4 Organisational Capabilities

When the enterprise reaches a point that it needs to translate strategic decisions into
the proper organisational mechanisms for each region, a global network of capabilities
are required [45]. According to Lasserre [42], the following questions are likely to

arise:

1. What is the proper organisational structure, geographical, global or regional?

2. Should the enterprise set up regional headquarters?

3. Should each region be represented at senior management level?

4. What degree of autonomy should country managers enjoy in product, production and
marketing decision making processes?

5. To what extent should planning, budgeting and performance evaluation systems be adapted
or transformed to fit the regional specifics?

6. How should local managers be recruited and trained?

7. How should expatriate managers be managed?

With the introduction of enterprises to new countries a common problem of adaptation
can be found [46]. This is due to cultural and business differences of the countries, in

that the enterprises do not alter their business processes, systems and norms
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specifically to fit their new context. Therefore, vicious circles may tend to develop: a
relatively weak low profile presence, fails to lead to cumulative internal knowledge of
the region and tends to perpetuate ad hoc and inappropriate business procedures.
These, in turn fail to generate adequate institutional and financial support for the region
at the enterprise's headquarters. This circle inevitably leads to a weak, low profile
presence. To overcome this problem the enterprise will have to learn [47] and design
organisational facilitators to implement its global strategy. These facilitators could

include:

e The appointment of a senior manager in charge of each region

e The creation of a 'regional orientation' through regional networking and the establishment
of local headquarters where deemed appropriate.

e The development of a 'regional spirit', an orientation which encourages the managers to
build and act on a sense of mission in a particular country or region, such as Hong Kong or
the Middle East.

e Most importantly, the capability to operate a complete transformation in the way the

enterprise structures its problems and implements its decisions.

2.2.3 World Class Manufacturing

Contemporary enterprises strive to be World Class. Over the last 30 years, Japan's
manufacturing success has been driven by the significance of good management
practice and principles. Its industry has regularly established new standards for
productivity, quality and time-to-market, which have changed the basis for global
competition. The term World Class Manufacturing (WCM) was first used by Hayes
and Wheelwright [48] to describe enterprises that achieve competitive advantage
through the use of their manufacturing capability as a strategic tool. Developing
business excellence and attaining a competitive advantage demands much more than
just getting the right product and price. WCM was then popularised by Schonberger
[49] who developed the concept upon a set of 16 interacting principles and provided
examples of world class manufacturers. Although, the term was not defined, he

postulated the goal of WCM to be 'Continual and Rapid Improvement' in the areas of:

o Customer Service
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o Quality
o Cost
o Lead-time

o Flexibility

Since these initial studies, a number of authors have undertaken additional research and
further developed the work. Todd [50] offers the definition, ‘world class means being
the best in your field in the world', whilst Gunn [51] focuses upon the role of
technology. Over the last decade the Department of Trade and Industry (DTI) has
supported the concept further with a series of booklets [52] [53] and 'Best Factory
Award' competitions [54]. The DTI proposes:

'A world class manufacturer is one that can compete with the best anywhere in the world'
AND
"The pursuit of ideals of world class manufacturing is fundamental. It is a main aim for which other
manufacturing techniques, like Just-In-Time, Manufacturing Resource Planning, Total Quality

Management and so on - are contributory factors.'

Thus, WCM can be seen to be more of an objective than a methodology. Enterprises
cannot expect to achieve much success by just adjusting some portions of their old
business and manufacturing systems. They need to build an enterprise, which can self-
change and self-improve continuously. Regularly, empirical research projects are
undertaken to monitor and test relationships described as comprising WCM, such as
the 'WCM Project’ [55]. The DTI [53] and many others [56] [57] have also provided
benchmarks that companies may expect to achieve if the have attained WCM status.

Examples of these can be detailed as:

On-time Delivery performance of 100%.

Fully Documented Processes and Responsibilities.
Quality owned and controlled by everybody.
Reject Rates of less than 10 part per million.
Stock Accuracy of 99%.

Inventory Turns > 100.

100% BOM Accuracy.

N N N N W N N
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v Product development < 7 Days.
v" Flexibility to cope with rapid changes in product volume and mix.

v" 10 Days Training Per Employee Per Annum.

The problem related to this endeavour is one of ambiguity. What is meant by 'best in
the world', and ‘can compete'? There are several concerns that can be raised about this
typology of list. First, they use the assumption that enterprise strategies, markets and
problems are really the same. ETO and MTO enterprises operate in completely
different formats to ones, which deliver directly from stock. Secondly, the lists are
regularly out of date as rigorous global competition drives up the performance
measures. Although very informative, the most that these lists can ever hope to act as

are guidelines, providing rough evidence of potential competitor performance.

2.2.4 Competitive Advantage and IT

Porter [58] [59] has provided illustrations of the ways in which IT and business
systems have actually been used for competitive advantage. He has developed a
number of frameworks to assist an enterprise’s management in integrating the
considerations of information systems and technology in formulating corporate

strategy.

Threat of

ENTRANTS New Entrants

POTENTIAL |

\i

Bargaining Power of INDUSTRY Bargaining Power of
Suppliers COMPETITORS Buyers

SUPPLIERS I— \_/\ -— BUYERS

Rivalry Among
Existing Firms

Threat of T
Substitute Products
or Services

SUBSTITUTES |

Figure 2.5: The Five Forces, that Determine Industry Profitability [59].
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Five forces have been identified that determine an industry's profitability. They
determine the degree of profitability as they influence the prices, costs and desired
investment of enterprises in an individual industry. The value of each force is a function
of the industry structure, or the underlying economic and technical characteristics of an
industry. These forces can be seen in Figure 2.5.

Porter states [59] that enterprises generally adopt one of three generic
strategies for achieving above average performance in an industry: cost leadership,
differentiation and focus. The focus strategy has two variants, cost focus and

differentiation focus, Figure 2.6.

COMPETITI VE ADVANTAGE
Lower Cost Differentiation

Broad i
Target 1.COST LEADERSHIP | 2. DIFFERENTIATION

COMPETITIVE |
SCOPE
Narow: £ 3 cosT rocus 3B. DIFFERENTIATION

Target FOCUS

Figure 2.6: Generic Competitive Strategies [59].

The notion underlying the concept of generic strategies is that competitive advantage is
at the heart of any strategy and achieving competitive advantage requires an enterprise
to make a choice between them. An enterprise being all things to all people is a recipe
for strategic mediocrity and below average performance. Each of the different
strategies involves a fundamentally different path to attaining competitive advantage,
combining a choice about the type of advantage desired with the limit of the strategic

target is to be achieved.

1. Cost Leadership: This strategy requires the aggressive pursuit of cost reduction,

avoidance of marginal accounts and trimming back of non direct value adding
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activities. Having such a low cost position provides the business with good returns
despite strong competition [60].

2. Differentiation: This means differentiating the product or services offering from the
company, creating something that is unique. Differentiation provides some insulation
because of brand loyalty of customers and resulting lower sensitivity to price.
However, achieving differentiation often precludes against achieving high market share
[60].

3. Focus: This means focusing on a particular buyer group, segment of the product
line or geographic market. The strategy rests on the premise that it is able to serve a

narrow market segment at lower cost than a company with a wider product range. [60].

Competitive advantage is constantly moving [61] and is a function of either providing
comparable buyer value more efficiently than competitors (low cost) or performing
activities at comparable cost but in unique ways that create more buyer value than
competitors and, hence command a premium price [39].

IT strategy can lead to changes in an enterprise’s markets, products, services
and financial position. Parsons, [62] shows how the use of IT can manipulate various
market forces such as buyers, suppliers and competitors. He has identified that
technology strategy can have an impact upon product differentiation, cost reduction
and the ability to successfully support a single product or a particular market. Galliers
[63] has built upon previous work by Ives and Learmonth [64] and Cash and
Konsynski [65], to provide a summary of the potential uses of IT to combat the
competitive forces, as detailed in Table 2.3.

The examples of Merrill Lynch's Cash Management Account (CMA) system,
McKesson's Economost and American Airline's SABRE, [66], can be used to describe
the strategic effects of IT application. In recent times the list of popular strategic
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