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ABSTRACT
Business-wide integration is a key strategic objective for survival in
a global market place. The objective of the work presented in this
thesis was to conduct a detailed study of business integration methods
with a view to identifying development areas and developing the

necessary methods, procedures and tools to address these gaps.

Following a literature review the following development needs were

identified:-

~ A Reference Model
- An Audit Method

- A Methodology

The latter part of this thesis presents, in detail, the Reference Model,

the Audit Method and the Methodology which has been developed to

fulfil the gaps identified.

The Reference Model identifies six performance areas and criteria which

an organisation would need to fulfil to achieve business-wide

integration.

The Methodology provides necessary framework, tools and techniques
to achieve the performance criteria specified within the Reference
Model. The Methodology consists of six main phases which ensures that
the business vision, objectives and strategy are deployed through
various functions down to operational processes. This is achieved

through the use of an integrated set of performance measures.

viii



The Audit Method provides a set of procedures to measure an
organisations performance against the criteria identified within the
Reference Model. It is also used to measure the effectiveness of the

methodology towards the achievement of the Reference Model.

The application of the Methodology is illustrated through three
different case studies. All three case studies, through the Audit
Method, demonstrate that the application of the Methodology has

resulted in considerable and measurable improvements in the levels of

integration.

Throughout the thesis emphasis has been placed on the research
methods employed. The thesis concludes with a review of the work

done and the research methods employed.



CHAPTER ONE

INTRODUCTION



1. INTRODUCTION

1.1 GENERAL INTRODUCTION

Today worldwide competition between manufacturing enterprises is
increasing significantly. To survive, grow and maintain margins of
profit, companies have to compete on product, price, quality and
service. Facing these challenges a business can improve its competitive
position through better integration. Within the total business context,
the integration of individual business functions is now being regarded
as a competitive weapon in the market place. Many organisations, large
and small, are including within their strategic objectives specific goals

focusing on achieving business excellence through integration.

The need for business integration has been recognised for some time.
Research focusing on systems integration has resulted in a number of

methodologies. These methodologies may be categorised as follows:

- Hard systems methodologies
- Soft systems methodologies

-~ Hybrid methodologies

Hard systems methodologies places emphasis on the mechanistic aspects
of businesses. Although they are rigorous they fail to take account of
the human aspects which is a vital integrating factor of any business.
On the other hand the soft systems methodologies, which place greater
emphasis on the human and fuzzy aspects of a business, lack the

rigour of hard systems methodologies. Hybrid methodologies attempt to



combine the rigour of hard systems approach with the human and

fuzzy features of the soft systems approaches.

Although, at present there are a number of systems integration
methodologies available, they were developed primarily to aid
integration of computer systems within a business, rather then
integration of all aspects of a business. An added complexity is that
some of these methodologies require the use of complex tools and
techniques not easily accessible to industrialists operating in the small

to medium sized enterprises due to lack of specialist skills and

extended learning curves.

Many organisations attempted to achieve integration and regain lost
competitiveness through application of rapidly developing computing
technology for design, planning and control of business. However, to
date, the reality has been disappointing. Although the technology has
shown remarkable advances, often producing significant benefits for
individual company functions, in many cases overall company benefits
have been limited. The main reason behind this is that technology in

itself failed to achieve total business integration.

The main objective of the work presented in this thesis has been to
conduct a study of methods, tools and techniques for business
integration. In conducting this study a number of development gaps
were identified and appropriate tools and techniques were developed

to address these gaps. The appropriateness and the validity of the



newly developed tools and techniques have been tested through their

application in case study organisations.

In the context of this thesis the word "integration" is used in its
broadest sense. It is not specific as in Computer Integration, which
aims to integrate computerised islands of automation. Integration,

within a total business context, is defined as follows:

"All functions of a business working together to achieve
a common goal, using clearly defined objectives,
benchmarks, disciplines, controls and systems in a flexible,

efficient and effective way to maximise value added and to

minimise waste."”

1.2 THESIS STRUCTURE

This thesis presents the work done to develop a methodology for total

business integration. The thesis is structured in the following fashion:

- Chapter 2, titled "Background", outlines the historical
development of the concepts behind business integration and

details the broad aims of the work presented in this thesis.

- Chapter 3, titled "Literature Survey", provides detailed survey
of work related to integration and from this survey develops a
requirements specification for a methodology which would

facilitate total business integration.



Chapter 4, titled "Existing Methods for Business Integration",
critically reviews the existing methodologies for business
integration with reference to the requirements specification
compiled in chapter 3. The concluding section of this chapter

presents the final objectives of the work presented in this

thesis.

Chapter 5, titled "Review of Management Research Techniques",
reviews the management research techniques in relation to the
objectives and nature of the work presented in this thesis. This
section concludes with the specification of a research plan which
would ensure that subject area is researched and developed with

appropriate rigour.

Chapter 6, fitled "Reference Model" based on the findings from
the literature review and research conducted develops a
reference model for business integration. This section concludes
with a discussion on how the reference model reflects the key

issues identified during the literature reviews and interviews.

Chapter 7, titled "The Audit Method" outlines the procedures
developed to measure the level of integration within a company.
Emphasis is placed on discussing the specific limitations of the

technique in the concluding section of this chapter.

Chapter 8, titled "A Methodology for Business Integration"

details the methodology developed. In this chapter emphasis is

4



placed on providing an insight to the detailed functionality of
the methodology. This chapter concludes with an evaluation of
the methodology with respect to the Requirements Specification

and the Reference Model.

Chapter 9, titled "Evolution of the Methodology" provides an

insight in to the logical thinking behind the development of the

methodology.

Chapter 10, titled "Case Studies" discusses the application of the
methodology in three different organisations. The practical
considerations and the resulting benefits and limitations are also

outlined in this section.

Chapter 11, titled "Discussion" provides a critical review and
discussion of the work presented in this thesis. Emphasis is
placed on the research methods employed, the research results

and the contribution of this work to the field.

Chapter 12, titled "Conclusions", presents the final conclusions
of the work and makes recommendations for future work. This

chapter concludes with the authors closing comments.
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BACKGROUND



2.0 BACKGROUND

2.1 WHY INTEGRATION ?

Over the recent years phrases such as:- "manufacturing integration",
"business integration", "computer integrated manufacturing”" and so on,
have been commonly used within the strategic objectives of a variety
of organisations operating in either the manufacturing or the service

sector. The critical question is "Why do we want integration?"

Integration for the sake of integration is obviously not a valid goal.
Therefore integration must be seen as a means of improvement. When
an organisation takes a positive step towards integration it must be
able to demonstrate some level of improvement. This improvement should
contribute towards the bottom line business performance. For example,
an improvement in product quality or staff morale will have a direct
effect on business performance but an improvement in sales without
having the production capability to meet the increased sales may have,

in the long term, an adverse effect on business performance.

Therefore the objective for business integration must be to achieve
total business improvement and to avoid sub-optimisation. In achieving
this improvement the integration process should also Install the
necessary disciplines and controls to ensure that the improvément is

sustained and opportunities for further improvements are exploited.



2.2 BACKGROUND TO BUSINESS INTEGRATION

The concept of integration was born approximately three decades ago.
The _study conducted by Lawrence and Lorsch (1967) concluded that
sucessful organisations would demonstrate superior levels of
integration. Throughout the seventies and eightees the importance of
this concept grew with the increasing use of computers in the
industry. For manufacturing industry, initially, the focus was on
isolated automation of repetitive manufacturing activities.
Simultaneously, the same technology was utilised in the development of

the management and support activities.

Figure 2.1 illustrates the parallel development of various computerised

business modules leading to the concept of Total Business Integration.

FINANCIAL
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PROCESSORS

INFORMATION
TECHNOLOGY

/ FINITE .
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Figure 2.1 Development of Business Integration Concepts.



During the early seventies the rapid developments in programmable
technology for real-time control resulted in the development of
sophisticated production equipment such as Numerical Control (NC),
then Computer Numerical Control (CNC) machines, Robotics and
Automated Guided vehicles (AGV). By the late seventies and early
eighties this technology was widely available off-the-shelf and was in
common use. Further developments eventually resulted in Flexible

Manufacturing Systems (FMS).

FMS involved a number of computer controlled machines, robots,
conveyors, etc, operating under the command of a host computer to
produce specified range of products. During the early days, FMS was
the state of the art as far as manufacturing systems integration was
concerned. It represented the ultimate level of integration between
computer controlled equipment. However this status was short lived as
companies who took the bold stéps to invest in such systems found
that FMS alone failed to deliver the expected benefits. It rapidly
became clear that there were fundamental issues of much greater

importahce which needed to be addressed before one could Jjustify

investment in FMS.

The main reason behind the initial failure of FMS was due to its
isolation from the rest of the organisation. It was purely an island of
automation. In many cases it did not integrate with its upstream and
downstream operations. It also failed to integrate with the higher level

planning and control systems. In many cases it was a sub-optimised

element of the total business.



Whilst the development of production systems was continuing,
considerable progress was also being made in the integration of
management and support systems through computerisation, such as
materials management, factory planning, design (CAD), financial
management and personnel management. Initially these systems were
developed and implemented in isolation as islands of automation. Again

this led to sub-optimisation of discrete business processes.

As the technology developed, opportunities for integration of these
islands of automation were identified and implemented. The approach
employed for materials management, for example Materials Requirement
Planning (MRP), provided a powerful platform for further development.
The integration of production scheduling and capacity planning with
MRP resulted in the Closed-loop MRP. The integration of business
planning and financial management elements with the Closed-loop MRP

systems led to the development of Manufacturing Resource Planning

(MRP II) systems.

Throughout the eighties MRP II systems developed at a phenomenal
rate. With the rapid improvements in the computing hardware and
software technologies and the relative decrease in costs, MRP II
systems were and are still being implemented by companies of all sizes,

as a means of achieving business wide integration.

However, MRP II also had its problems. A large number of applications
failed to return their expected benefits. Some implementations actually

resulted in serious business problems. A survey published by Fisher

9



(1989) show that those implementations which adopted a structured
approach and treated the project as a business project rather than a

mere systems project were the most successful implementations.

Above discussion shows that the principles and concepts of integration
developed In a modular fashion, and were led primarily by the
technology where each module created an island of automation. Figure
2.2 illustrates the relationship between various business modules. The
current levels of technological integration between these modules is
also illustrated. Those interfaces where there is a proven level of
integration, are joined together with solid lines. Those interfaces which
require further development are joined together with broken lines.
Figure 2.2 shows that there is a high level of technological integration
between modules which fall under the umbrella of MRP II technology.
Similarly, the vario;ls components of FMS technology are also well

integrated (Bititci et al, 1989).
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Figure 2.2 Integration between business modules.
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The modules which fall within the MRP II technology area as shown in
figure 2.2 cover a wide range of business activities, such as strategic
planning, production planning, production control, financial management,

inventory and procurement control.

The question is: "If these technologies are available and proven, why

did their application fail to achieve the expected improvements?"

2.3 THE NEED FOR AN INTEGRATED BUSINESS PLATFORM

The reasons behind the failure of these systems in achieving the
originally planned benefits are not due to technological deficiencies,
but are due to lack of structures, frameworks, reference models,
standards, techniques and methods to facilitate project management and
control. Both the academic and industrial communities now recognise
that technologically a plateau has been reached where the technology

is no longer the constraint, but methodologies are required to define

the route to integration.

To expand on this argument the case of MRP II may be taken for an
example. MRP II technology which is available off the shelf today has
developed over a number of years. At present there are over 200 MRP
II1 systems available in the market place. Through the years MRP II has
proven itself to be a technologically integrated business wide
information system. However it must be stressed that implementation of

MRP II technology does not necessarily lead to an integrated business.

11



The successful applications of MRP II where the expected business
benefits were achieved, were implementations based upon an integrated
business foundation. In contrast, those implementations expecting to
achieve business integration as a result of implementing MRP II without
first integrating the main business processes resulted in failures

(Fisher 13989).

The conclusion to be drawn from this section is that, although the
available technologies may be reasonably well integrated, they do not
provide the solutions to achieve total business integration. Therefore
the research and development effort on integrating methodologies must
be directed towards achieving business integration independently of
the available technology. Figure 2.3 illustrates this concept, where the
integrating methodology is applied to create a sound integrated
business platform, considering only the needs of the business. Only
then should the relevant computerised modules be consciously applied

focusing to maximise business benefits.

BUSINESS
PERFORMANCE

...l///// / /I/I IMPLEMENTATION

INTEGRATED or (ENSED
BUSINESS
PLATFORM

BUSINESS MODULES
APPLICATION OF

INTEGRATING
ME THODOLOGIES

Figure 2.3 The route to CIM through an Integrated Business Platform.
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This conclusion is supported by Self (1992) and Hodson & Waterlow
(1992) which make it clear that the business modules outlined earlier
in figure 2.2 should be seen as techniques which may be used if

appropriate and justifiable, not as philosophies or goals in their own

right.

2.4 CONCLUSION

Although the original concepts of business integration have developed
from information technology roots. Today integration is seen as a
concept which is independent of the technology and which extends

across all aspects of business encompassing business objectives, people,

systems and technology.

Therefore the definition of integration introduced in chapter one of

this thesis remains valid. That is:-

"All functions of a business working together to achieve
a common goal, using clearly defined objectives,
benchmarks, disciplines, controls and systems in a flexible,
efficient and effective way to maximise value added and fto

minimise waste."

To this end the general aim of the research work presented here was
to conduct a study of business integration methods to identify
development needs and go on to develop methods, tools and techniques

to address these needs and facilitate the achievement of an integrated

business platform as described earlier in this chapter.

13



CHAPTER THREE

LITERATURE SURVEY




3.0 BUSINESS INTEGRATION LITERATURE SURVEY

The objective of this chapter is to survey relevant work
relating to business integration and compile a
comprehensive requirements specification for a methodology

which would facilitate business wide integration.

The wvast majority of the recent research focuses on the
development of effective methods, practices, tools and
techniques to facilitate improvements in various aspects
of a business. These range from tools and techniques for
specification and design of integrated computer systems to
methods and techniques for organisational modelling and
business performance improvement. This chapter provides a
broad but shallow review of all these tools, techniques,
practices and methods. There are a number of methods
available specifically focusing on business integration,

These are:-

- Manufacturing Business Redesign Methodology
- The Arthur Andersen Method

- The Gemini Approach

- Bozz Allen and Hamilton Approach

- The PRTM Method

- The Strathclyde Institute Method

- Strathclyde Integration Method

A more detailed review of the above methods is provided in

the following chapter.

14




3.1 AN OVERVIEW
At the very early stages, research 1into business
integration recognised that correct analysis and

definition of the supporting information system is of

critical importance to realisation of business wide
integration. The information system is analogous to the

nervous system of a human being, since it controls the

behaviour of the business it is supporting, ie
"INFORMATION INTEGRATED ENTERPRISE".

Having recognised the importance of the information
systems to create an integrated business environment, the
majority of the current work on integrating methodologies
is based on information systems analysis and definition.
In many cases, these methodologies make use of systems
analysis techniques, such as data flow diagrams, entity
relationship diagrams, and activity cycle diagrams. The
methodologies themselves define the appropriate
application of these techniques in order to analyze and
design an effective and efficient business system. A

review conducted by the GRAI Laboratory (Chen et al, 1990)

provides a summary of these techniques.

On the other hand, with the increasing competition on a
worldwide scale and due to the recent world recession,
there has been considerable emphasis placed on

streamlining of business activities for improvement of

business performance. Work in this area focuses on the

15



business needs and order winning criteria to develop
techniques and methodologies for business performance
improvement through better integration. In the context of
business integration, developments on the Total Quality
Management concepts and principles also provide some
guidelines, methodologies and frameworks for business
improvement and integration. These  TQM oriented

methodologies also take account of the softer aspects of

business.

In summary, over the recent years research into business
integration has been developing in two directions:
- Information Systems Oriented Methods

- Business Oriented Methods

The literature review presented in the following sections
provides an insight into the current research, tools,

techniques, methods and practices which relate to business

integration.

3.2 INFORMATION SYSTEMS ORIENTED METHODS

Information technology oriented methodologies may be

categorised as follows:
- Frameworks and standards
- Hard systems methodologies

- Soft systems methodologies

= Hybrid methodologies

16




The following subsections provide further detail on each

of the above categories.

3.2.1 Frameworks and Standards

The European Programme on Research and Development for
Information Technology (ESPRIT) was launched in 1984 with
the objective of improving the competitiveness of the
European industry through cooperative research and
development. Open Systems Architecture for CIM (CIM-0S5A)
is a major ESPRIT programme with the objective of defining
an architecture for the building of a computer supported
and integrated manufacturing enterprise (ESPRIT Consortium
AMICE, 1991). This architecture is subdivided into three
models to provide the basic building blocks for the design

and implementation of CIM systems. The three models are:

- Requirements definition model
- Design specification model

- Implementation description model

During the early stages of development this project
recognised that, to address the many problems of the
manufacturing industry, integration had to be achieved at

three levels. These are shown in figure 3.1

17



CIM

Integration business
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knowledge based
decision support
business control
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_ process monilonng
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application
Integration

portable applications
distributed processing
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execution environment
common/shared
data resources

hysical systems

Fnu:gm.ion j

inter-system communication
network configuration and management

data exchange rules
and conventions
physical systems
tnterconnection
CIM evolution

Figure 3.1 The ESPRIT - AMICE integration concept .

Physical system integration 1is mainly concerned with
communication between physical systems. Integration at
this level falls within the brief of current concepts and
standards (Stacy A H, 1988 gnd DTI 1987), such as Open
Systems Interconnection (0SI), Manufacturing Automation
Protocol (MAP) and Technical Office Protocol (TOP).
Kosanke (1991), with reference to this framework, clearly
states that further concepts and methodologies are

required for application integration and Dbusiness

integration levels.

The current status of the AMICE project is that it has

developed an overall concept for the modelling framework

(Russell, 195_91) and the integrating infrastructure

18



(Querenet, 1991). These concepts have now gained worldwide

recognition and provide the basis for international

standardisation activities.

The report titled Technical 1Issues of Enterprise
Integration (MCC, 1991) provides an overview of the
current work relating to business integration. This report
recognises that in many cases better integration 1is
achieved through purely cultural changes, but also makes
it clear that computing technology plays an important role
in business integration. The emphasis of the report is on
the application of computing technology for enterprise
integration. The study presented in this report outlines
various research and development efforts, including the
CALS Programme, CAD Framework Initiative, CIM-0OSA Project,
DAPRA Initiative on Concurrent Engineering, Engineering
Information Systems Programme, IDEF User Group, Integrated
Information and Support Systems Project, MCC Enterprise
Integration Project, Portable Common Interface GSet
Programme, Product Data Exchange Initiative, USAF

Enterprise Integration Framework.

The MCC report summarises that a number of the above
consortia and standards bodies are working towards
harmonisation of the integration related standards. The

objective of this work is on the creation of a computing

19



infrastructure to sustain preliminary business integration

solutions.

3.2.2 Hard Systems Methodologies

These methodologies make extensive use of the techniques
described earlier in this section. Therefore they provide
a rigorous and structured approach. During business
analysis and development phases they focus on the
mechanistic elements of the business and generally fail to
understand and account for the human aspects of a
business. Because they are mainly analyst oriented, the
application of hard systems methodologies on their own
fail to pull together all aspects of a business. 1In
particular, they fail to achieve user ownership. Therefore

their use should be limited to analysis and development of

mechanistic processes.

Commonly used methodologies which fall into the hard

systems category are:

- I1.CAM methodology (CAM.I Architects Manual)

using the IDEFO, IDEF1, IDEFZ2, IDEF3 and IDEF4

techniques

- Stardis methodology (Gane and Sarson, 1977)

20



- Information engineering methodology (Inmon,

1988)

- DeMarco, ward and Mellor and Yourdon

methodologies (Page-Jones, 1988)

- GRAI methodology, comprising the GRAI Grid and

GRAI Net techniques (Doumeingts, 1989).

- D2S2 methodology (McDonald and Palmer, 1982)

3.2.3 Soft Systems Methodologies

Methodologies which fall into the soft systems category do
not assume that the development of a computer system is
necessarily the solution to the problem. Therefore they do
not rely on the information systems techniques discussed.
These methodologies tend to be more people oriented and
they take account of the socio-technical view. These
methodblogies address the fuzzy, ill-structured 1issues
within a business. However in achieving this they lack the

structure and rigour of the Hard Systems methodologies.

A significant difference between the hard and soft systems
thinking is that hard systems approach assumes a goal and
is concerned with "how" to achieve this goal. The soft
systems approach considers the business objective as a

whole, which may consist of a number of conflicting goals.

21



The soft systems approach focuses on the "what" as well as

the "how" of a systen.

The most commonly applied soft systems methodologies are

Soft Systems Methodology (Checkland, 1981) and ETHICS
(Effective Technical and Human Implementation of Computer-

based Systems) (Mumford, 1979).

Checkland and Scholes (1990) in their book titled Soft
Systems Methodology 1in Action, point out that SSM
accommodates individuals’' perceptions of the world and
translates these into processes. In principle SSM combines
the logical based stream of analysis which is inherent in
many hard systems techniques with the stream of cultural
analysis which is deemed to be very important for accurate

analysis and modelling of practical systems.

Trought (1993) argues that hard systems or soft systems
methods alone are not sufficient for accurate analysis and

modelling of organisations. He states that:-

- Soft systems techniques more readily address messy

organisational issues which tend to be strategic and

long term.

22



- On the other hand hard systems techniques more

readily address operational issues which are shorter

term.

- Therefore there is a need for hybrid techniques which

combine the relative merits of hard and soft systems

techniques.

3.2.4 Hybrid Methodologies

MULTIVIEW (Wood-Harper et al, 1985) is a methodology
developed by the integration of soft systems and hard
systems concepts. However it again concentrates on
computer integration rather than total integration. Unlike
other methodologies its use is specific to small scale
computing projeéts, where off-the-shelf software packages

are used rather than specifying and developing tailored

systems.

The MULTIVIEW methodology relies on the involvement of the
end user throughout the project. This obviously maximises
the ownership. Its authors claim that MULTIVIEW
incorporates all views - ie organisational, technical,
human and economic - to achieve maximum integration and
optimum fit between the users and the implemented system.

It achieves this through the following phases:
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- Analysis of human activity system

- Information modelling

~ Analysis and design of the socio-technical
system

- Design of the Human-Computer interface

~ Design of the technical sub-system.

Similar to MULTIVIEW, the SERC-ACME funded research
programme 1in Manufacturing Integration (Carrie and
Bititci, 1990 and Carrie and MaclIntosh, 1992) focuses on

the problem of manufacturing integration from three

viewpoints. These are:

- Organisational viewpoint
- Material flow viewpoint

- Information systems viewpoint

When the three views are fully developed, defined and
consolidated they provide a complete and 1integrated
description of a system. This programme has made
considerable progress towards achieving 1its objective.
Individual methodologies for organisational, material flow
and information systems views as well as an all-embracing
methodology have now been developed. Details of this
method together with other methods and techniques are
discussed in further detail in chapter four of this

thesis.
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3.3 Business Oriented Methods

Many of the total quality oriented methodologies for
business integration are primarily based on TQM concepts
developed by quality gurus, such as Crosby (1980), Deming
(Neave, 1987), Juran (1988), Feigenbaum (1991). Key

ingredients of these concepts are:

- Management commitment

- Total participation through multi-functional teams

- Identification of current and potential quality problems
- Evaluation cost of quality

- Education and training

- Establishment of quality goals

- Communication of problems and obstacles

- Recognition of contributors

In this category, although phere are a number of complete
methodologies, the majority of the published work
concentrates on specific aspects of business improvement
and integration. The following paragraphs provide a brief
overview of some of these current methodologies and work-

in-progress.
The Production Engineering Research Association report

(PERA, 1991) describes a three phased approach to TQM

implementation. The three phases adopted by PERA are:
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Understanding six key concepts, which are:

Internal and external customers
Never ending improvement

Control of business processes
Upstream preventative management
Ongoing preventative action

Léadership and teamwork

Addressing six managerial elements, which are:

Communication of the mission aims
objectives

Collection of external intelligence
Measurement of internal performance
Identification of improvement areas
Implementation of changes

Steering and coordination of the

quality programme

and

total

Launching a total quality programme based on a six

stage plan, which is:

Statement of intent
Provision of awareness
Diagnosis of problems
Initial strategy
Management consensus

Launch of improvement programmes
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The methodology for the implementation of TQM proposed by

Cullen and Hollingum (1987) is based on the following

concepts:

- Elimination of waste by making things right the first
time

- Improving customer satisfaction

-~ Continuous improvement of products and services

~ Involvement of all people

This methodology proposes a six phase approach. These

phases are:

- Understanding

- Top management commitment
- Company wide awareness

- Planning

- Implementation

- Review
One limitation of Cullen’s methodology is that it takes a
"Hard’ approach to TQM implementation by focusing

attention only on business processes. It fails to address

the softer issues surrounding business integration and

improvement.

Whittle et al (1992) propose a framework for understanding
and improving the implementation of the soft aspects of

TQM in manufacturing companies. Three models are

described, these are:
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- The visionary model

- The learning model

= The planning model

The framework enables transition between the three models,

allowing change programmes to meet the needs of the

company.

All the methodologies for TQM outlined in the above fail
to address the key issues identified in a recent survey
conducted by AT Kearney (1992). This study reveals that
80% of the TQM programmes fail to return the initially

expected benefits because they lack:

- An integrated approach to ensuring that the
improvement actions are in-line and complimentary to
the business objectives and direction.

- Integrated performance measures to focus improvement

actions.
- An emphasis on tangible results.

- Top management understanding and commitment.

The framework proposed by Mann (1993) for implementation

of TQM contains 15 elements. Within this framework there

is a seven step methodology which includes:-

- TQM education and training of management board

- Management Board review of the TQM implementation
framework
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- Appointment of an assessment team

- General plan of TQM implementation and appointment of

a planning team
- Detailed plan of TQM implementation
- The implementation of TQM

- Monitoring of TQM

Within this framework, Mann addresses some of the issues
identified by AT Kearney (1992). In particular, it
recognises the criticality and need for the integration of
performance measures to achieve business integration.
However he does not specify how to establish this

integrated set of performance measures.

Pimbolt (1992) and Allen (1992) emphasise the need for
planning and use of trained and educated people through
Quality Improvement teams to achieve business improvement.
Shaskin and Kiser (1992) stress that the key to successful
implementation of TQM to achieve business improvement is
effective leadership and commitment at all levels. Sheehy
(1992) emphasises the importance of focusing on early
success in order to ensure that the improvement momentum
is maintained. Emphasis is also placed on the importance
of planning and education. Schranot (1992) and Goehring &
Smith (1992) identify that recognition of the internal and

external customer/supplier relationship is the key step

towards continuous business improvement.
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Tolstoy (1992), Johnstone & Daniel (1992) and Klausland
(1992) state that company vision and wvalues, human
resource development, customer focus, performance
measurement and quick response to change are key elements
of successful TQM programmes. Bajpai and Willey (1992)
emphasise the importance of cost of quality, types of
performance measures and the relevance of BS56142 "Guide to

the determination of quality related costs" for business

improvement.

Nigel Slack in his presentation at the Operations Strategy
and Performance Measurement Workshop held at Cambridge
University during May 1993 demonstrated the importance of
employee’s business awareness, ie an employee’s ability to
understand his *or her role and contribution towards the

overall business vision and objectives.

Oliver (1992) stresses the importance of commitment for
the success of any type of company improvement programme
and outlines a model for ensuring commitment. This model
includes explicitness, revocability, measurability and
publicity. Similarly, Tyrrell (1991) identifies 1lack of

management commitment as the prime reason for the failure

of most TQM programmes.

Ovretvat (1992) proposes an approach for measuring

customer perceptions of service quality. This is a market-
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focused approach, analyzing the behaviour of customers and
relating these to customers’ and suppliers’ perceptions.
Emphasis 1s placed on the importance of measures of
customer satisfaction to facilitate business improvement.
The approach focuses largely on external customers and

pays little attention to the internal customers of a

business.

Hartlen (1992) 1identifies management of information
systems and communication as of critical importance 1n
achieving TQM through integrated information systems. In
this context information systems refer to all types of

communications within companies, whether manual and

computerised.

Wilkinson et al (1991) finds a strong tie between soft
aspects of TQM and its success. The paper demonstrates,
through case studies, the impact of effective human
resource management through communication of business
objectives and employee participation on Dbusiness
performance improvement. Harber et al (1991) emphasises
the importance of participation by employees at all levels
on business performance. The paper clearly identifies the

need for ensuring ownership of all changes at all levels

within the organisation.
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Memmott (1992) and Decieri (1992) identify employee
commitment and involvement, team oriented multi-functional
problem solving groups and use of performance measures as
key requirements for successful management of change and
business improvement. Sowards (1992), Atkinson (1991) and
Jones (1988) stress the importance of well planned and

well structured programmes for successful management of

change and installation of a TQM culture.

Reicheld and Sasser (1990) describe the effect of the
quality revolution in the services industry. The
discussion concludes that as the number of service defects
reduce the profits increase. This 1is related to the
maintenance of customers over long periods by becoming
customer focused. A company wide awareness of customer
requirements, and incentive schemes to encourage
individuals to ensure that' all services satisfy these

requirements, are seen as the critical factors 1in

reduction of service related defects.

/
Kinchin (1992) emphasises the process oriented approach
and considers each department as a process. The paper
states that clarification of departmental accountability

and definition of formal interfaces are the critical

factors in business integration.
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Eccles (1991) identifies the movement towards increasing

use of non-financial performance measures in order to

develop measurement systems which accurately relate to the

firms' business strategies. Sink (}986) also discusses the

importance of performance measurement with respect to

business improvement. In this paper a five step approach

to business improvement is described. The five stages are:

- Strategic planning process

- Input/output analysis to wunderstand the current
systems and evaluate the existing performance
criteria

- Road block identification, analysis and removal

- Development of personalised scoreboards

- Creation of wvisibility

Lunio (1991) states that performance measurement and
benchmarking is going to be recognised as one of the most
powerful and important management tools of this century.
Further, *CBI (1992) who state that the establishment of
performance measures and benchmarks in terms of quality,
service and cost has to be a priority for the UK industry.
Similarly, Young (1993) emphasises the importance of
performance measurement and benchmarking for continuing
business improvement. Young’'s paper outlines a four stage
approach to benchmarking. The four stages are:
- Planning

- Analysis
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- Integration

~ Action.

Kochhar (1992) in his application for a SERC-ACME research
grant on "Performance Indicators and Benchmarking in
Manufacturing Control Systems" identifies the need for an
integrated set of financial and non-financial performance
measures for manufacturing control systems. Kochhar’s
proposed research aims to create a framework which shows
the relationship between various performance measures and

identifies realistic and comparative benchmarks.

Wisner and Fawcett (1991) state that one of the most
important areas for international industrial
competitiveness 1is performance measurement. The paper
presents a review of the performance measurement
literature and concludes that apart from "trimming the

fat™ to increase productivity, performance measures must
be developed which are consistent with the long term

competitive business strategy.

Vora (1992) identifies a definite need for integration of
performance measures used at various levels of an
organisation. Vora's study specifically shows that the
emphasis and focus of various measures of performance

varies considerably from senior level of management to

operational levels.
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Seemann (1991) emphasises the importance of a common
vision together with process orientation and the use of

performance measures for the development of a rigorous

manufacturing strategy.

Gardiner (1993) stresses the importance of process
orientation and the criticality of relating these
processes to the overall systems objectives and goals to

the achievement of a globally ideal manufacturing system.

Clemons (1991) states that many CIM implementations have
failed because the projects did not relate to clear
business and functional strategies. The paper identifies
the importance of process definition and having a clear
understanding of the relationship between the business

processes and the business and functional strategies for

successful implementation of CIM.

Parnab‘y (1991) describes an approach to Dbusiness
integration. The approach described, being based on
systems engineering principles, relies on the analysis of
business processes. The approach described in this paper
considers the hard aspects of the business and does not
attempt to integrate the business processes with the

business and functional strategies.
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Jones and Mcllroy (1991) and Turnipseed (1992) stress the
importance of clearly defined and documented business
processes and associated procedures for successful
implementation of CIM modules. Similarly, James an Kaeli
(1990) states that CIM tools alone cannot provide
corporate success and highlights the importance of the
procedural and cultural elements. These papers clearly
identify the importance of the formalisation of the
business processes and the definition of the interfaces

between these processes.

Gibson et al (1991) investigated the use of Computer Aided
Software Engineering (CASE) tools for analysis and
definition of business processes. This 1investigation
concludes that CASE tools provide valuable techniques for
analyzing, defining and communicating the mechanistic

aspects of a business.

A DTI publication (DTI, 1991) specifically states that,
instead of looking for the technological fix, companies
need to adopt a broader approach and address organisation,
people and technology. The meaning of total integration is
identified as follows: Technological integration, People
integration, Human-computer integration. This DTI
publication categorically states that 1industry has

recently begun to show interest in the broader approach to

business integration.
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Lawrence and Lorsch (1967) in their research provided
evidence that high-performing organisations were
demonstrating higher levels of differentiation consistent
with sub-~environmental requirements and a high degree of
integration consistent with the requirements of total

environment.

Miller, Friesen and Mintzberg (1984) have conducted a
study into the classification of organisations according
to their success and failure. The classification focuses

on the organisations’:-

- Environment

- Strategy

- Structure

- Information processing systems
- Location of power

-~ Decision making abilities

Based on analysis of a large sample base a classification
system consisting of four failure models and five success
models have been developed. Furthermore, nine transition
models were developed which define the transition routes
from one model to another. The most significant portion

of this work 1s that the success models share the

following common features:
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- Clear demonstration of environmental awareness

- A clear and forward looking strategy

- A flexible and functional structure

- Formal or informal but open internal communication at
all levels

- Power at the apex but shared throughout the

organisation

- Analytical and planned decision making

Beer (1984) describes a cybernetic model for a viable
system which has five necessary subsystems interactively
involved in any organisation which is capable of
maintaining its identity independently of other similar
organisations. He applies these five subsystems to an
organism such as a human being as well as organisations
consisting of human beings such as a company or a state.

The five subsystems of Beer’s Viable Systems Model are:-

- ovystem 1 - Operating Units

These are processes within an organisation which are
capable of independent operation. In a practical
sense, these could be the various functions of a
business or they could be various internal organs of

a human being. Their main concern is carrying out the

task.
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Svstem 2 - Coordination and Regulation

This system represents the local management function
of the operational units. It coordinates and
regulates the activities of each operating unit by
interpreting the higher management decisions into
operational instructions to ensure that each

operational wunit functions as part of a whole

organisation.

System 3 - Communications and Control

This system receives and interprets the policy
decisions of higher management and undertakes
decisions for day to day running of the total
enterprise. In achieving this, it communicates with
the Coordination and Regulation systems (system 2)

and the policy making systems, ie systems 4 and 5.

System 4 - Planning and Development

This system interfaces with the external environment
of the organisation and passes this information to
higher and lower systems. It also interfaces with
systems 1, 2 and 3 providing a central information
hub containing both internal and external information

allowing senior management to make decisions based on

realistic and accurate data.
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- System 5 - Policy
This is the policy making system which defines the
direction and the strategy of the whole organisation

based on data received through lower level systems.

In their SERC-ACME funded research Burns and Blenkinsop
(1992) compared Miller’'s classifications with Beer'’s
Viable Systems Model and found that the firms 1in the

success categories were viable systems and the firms in

failure categories were not.

3.4 CONCLUSIONS

Discussion so far demonstrates that business integration
has two facets. These are information systems oriented and
business oriented. However, these can be further
subdivided. Whiston (1992) identifies six facets to
integration. The Table 3.1 shows the relationship between

Whiston’s six facets and the authors two facets.
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This table illustrates how and under what categories
authors two facets of integration recognises Whiston’s six
facets. Information 1integration and material flow
integration as defined by Whistle corresponds to both
information systems and business oriented facets as
described by the author. Author’s definition of business
integration includes process integration, therefore it
also includes the information and material flows between
these processes, however it excludes the technological
aspects of information systems integration, such as

communication standards, protocols, networks, etc.

This section attempts to summarise the key messages from
the literature survey presented in this chapter under
facets as identified by the author. The following
subsections present the author’'s conclusion for each

category, followed by general conclusions.

3.4.1 Key Messages: Information Systems Oriented Methods
The key messages extracted from the review of information

systems oriented methods are as follows.
- Information systems oriented methods see business

integration as a function of correctly and rigorously

defined information and support systems.
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The correct definition of information and supporting
systems is approached from two angles. These are:

1. Development of frameworks and standards to
model and represent information integrated
enterprises.

2. Development of methodologies based on

business and systems analysis techniques.

A large majority of the work, on the development of
frameworks and standards, focuses on integration from
a computing technology viewpoint. Thus efforts in
this area produce complex, information technology

oriented, conceptual frameworks and standards.

The majority of the methodologies, whether hard, soft
or hybrid, make use of analysis techniques to
identify weak 1links in a company’'s operational
environment. The concept is that once these weak

links are addressed the level of integration will be

improved.

The majority of integration methodologies are based
on systems analysis techniques. These tend to be
complex techniques requiring the involvement of an
analyst to 1identify the weak 1links and make

suggestions. This approach understandably results in

ownership problems.
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3.4.2 Key Messages: Business Oriented Methods

Based on the literature survey presented on the business
oriented methods the following have been identified as
being critical to successful business integration and

improvement.

- Shared vision and business values

- Common understanding of business objectives

- Commitment at all levels

~ Leadership

- Differentiation and awareness of responsibilities

- Customer (internal and external) focus

- Human resource development

- Education and training

- Participation and involvement by employees at all
levels

- Ownership

~ Structured and planned approach

- Focusing on early success

- Performance measurement and benchmarking

- Communications

- Process oriented approach

All of the points identified above are in line with the
latest concepts and principles presented in most recent
text books such as Shores (1990), Teboul (1991), Zeithaml

et al (1990), Johnson (1989) and Oakland (1989). These
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points are also consistent with the conclusions of the
report by the Strathclyde Institute (1992) which

identified the critical factors for successful management

of change.

3.4.3 General Conclusions

Based on the literature review presented in this chapter
new initiatives in business integration techniques and
methodologies must take a more practical viewpoint by
taking into account the business oriented methods. This

has to be achieved by taking a step back from integration

of computerised islands of automation and focusing on the
integration of the main business processes with regard to
the business objectives and the people who work within the
business. This ‘approach would be very much in line with
the Total Quality Management (TQM) concepts, and it would

focus on improving an organisation’s competitive edge.

The bottom line is that, the factory of the future - ie

the fully automated factory - is still a distant dream.

For the foreseeable future these small to medium size
businesses will continue to operate a mixture of manual
and computerised systems. This view is supported by Nabuo

Kanoi (1992), Deputy President of Sony Corporation, by the

following quotation:
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"The successful modern factory does not have to be
new, beautiful, fully automated or contain a
proliferation of robots and computers. The crucial
element is how a company manages 1its processes
effectively to develop and manufacture innovative and

order winning products and services."

Self (1992) and Hodgson & Waterlow (1992) make 1t clear
that the CIM modules outlined in chapter two are
techniques which may be used if appropriate and
Justifiable, not as philosophies or goals in their own
right. These papers call for the development of
methodologies which provide a simple and stepwise approach
towards business integration, which is equally applicable

to small, medium and large organisations.

It is evident that increasing attention is now being paid
to the business integration aspects, rather than just the
technology aspects of CIM. Major research initiatives,
such as CIM-0SA, are developing frameworks, architectures
and standards for CIM which represent idealistic solutions
to theoretical technological ©problems and do not
effectively address the total business 1integration
aspects. Clearly there 1is a need for methodologies which
result in an integrated business platform upon which

further improvements can be based.
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3.5 REQUIREMENTS SPECIFICATION

The objective of this section is to compile a requirements
specification for a methodology which would facilitate
business wide integration. The specification compiled is
based on the literature review presented, interviews
carried out with a number of industrialists and the

results of the SERC-ACME research recently completed.

The requirements specification has been categorised under
the following three headings: -

- Scope

- Functional Requirements

~ Application Requirements
The following sub-sections detail the requirements under

these headings.

3.95.1 Scope
Requirements specified under this heading define the scope
of application for a methodology to facilitate business-

wide integration. These requirements are;-

* Incremental Approach
In many companies it may not be realistic or feasible
to take the whole business through a major change
programme. Therefore the methodology as well as being
applicable across the entirety of a business should

also facilitate integration of specific parts of the
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business within the business wide framework provided.

* Independency from CIM Technology

The methodology should not bg associated or tied to
the use of a particular set of CIM modules or
software packages as described in chapter two. It
should facilitate the achievement of an integrated
business platform which is independent of the CIM

technology and modules.

* Subsystem for CIM Implementation
Where the use of CIM technology and modules are seen
to be beneficial, the methodology should provide the
necessary tools and techniques to ensure that this

technology is effectively and efficiently

implemented.

* Hard and Soft Systems Orientation
In order to account for all aspects of business

activity the methodology should include elements of

hard and soft systems approaches.

3.5.2 Functional Requirements
Requirements specified under this heading refer issues the
methodology should address through out 1its application.

Therefore, the methodology should provide appropriate,
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tools, techniques, procedures and guidelines to facilitate

the achievement of the requirements specified below:-

* Commitment and Education
It is recognised that it is the people which make or
break any initiative. Therefore the methodology must
facilitate commitment of all personnel to business

improvement through improved integration.

* Shared Vision

In order to avoid sub-optimisation and conflicting
objectives the methodology should facilitate the
development and communication of a vision for the

business which would be understood and shared by

personnel at all levels.

* Common Objectives
Also, to avoid sub-optimisation and conflicting
objectives the methodology must ensure that the
strategy for achieving the business vision is defined
in terms of clearly expressed business objectives.
These objectives should be clearly understood by

staff at all levels.

* Accountability and Contribution

In order to maximise business awareness personnel at

all levels must understand their own and each others’
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roles and responsibilities with respect to the

business vision and objectives.

Process Orientation

To maintain the rigour of information systems
oriented methods the methodology must focus on the
business processes and ensure that these are
streamlined to complement the business objectives.
The methodology should also ensure that the role and
objective of each of these processes 1is clearly

understood within the total business.

Information Systems Orientation

The information system represents the nervous system
of an organisation. An efficient and effective
information system will maximise flexibility and
ensure that business reacts to internal and external
changes rapidly. Therefore it is critical that all

key communication lines are understood and

formalised.

Integrated Approach

To ensure optimisation of business activities
priorities must be coordinated, and various functions
and levels of the organisation must be integrated

with each other as well as with the business vision

and objectives.
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* Ownership

The methodology must ensure that maximum ownership 1is
achieved through the involvement and participation of

personnel at all levels.

* Continuous Improvement

Since organisations are dynamic, the state of
integration will ©be transitory unless it 1is
continually reviewed and updated. Therefore the
methodology must install a culture of continuous
review and improvement through the provision of

appropriate tools and techniques.

* Performance Measurement
The methodology should ensure that the right
performance measures are implemented to measure the
true performance of the business at various levels.
It should also ensure that the relationship (ie
complementary and conflicting nature of measures) of

performance measures are understood.

3.5.3 Application Requirements

The requirements stated under this heading refer to the
degree of complexity and ease of application of the

methodology. These requirements are:-
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Low Cost

The methodology should be supported by low cost tools
and techniques to ensure that it is within the reach

of small to medium sized companies.

Simplicity
The tools and techniques wused by the methodology

should be simple to 1learn and use to minimise

learning curves and accelerate implementation.

Early Benefits
The methodology should ensure that benefits are seen

as early as possible to maintain momentum and

commitment.

Structured and Planned Approach

One of the main reasons for the failure of early TQM
programmes was the lack of a structured and planned
approach. Therefore the methodology should ensure
that it provides a structured implementation plan
which clearly identifies what needs to be done and
how it is going to be done. In other words a complete
methodology which would facilitate business
integration should provide a structured framework and
the necessary tools and techniques which would

facilitate the achievement of the functional

requirements.
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* Viable Systems
In addition to the requirements stated above a
methodology which would facilitate business
integration should ensure the installation of various
elements of the viable systems (Beer,1984) at

appropriate levels of an organisation.

3.5.4 Summary of Requirements
A methodology which has been designed to facilitate
business wide integration should provide:-

a. A structured framework

b. The necessary tools and techniques
which would facilitate the achievement of the requirements
stated in Table 3.2. The layout of Table 3.2 also provides
a useful checklist to evaluate existing methodologies for
business evaluation against the requirements identified in

this chapter.
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4.0 EXISTING METHODS FOR BUSINESS INTEGRATION

The objective of this chapter is to review the existing methods,
approaches and techniques for business integration against the
requirements specified in the previous chapter. The methods and
approaches reviewed in this chapter were identified during the
literature review. The details of these methods and approaches were
gathered from various publications as referred to throughout the text.
The details for methods offered by some of the consultancy
organisations were collected as a result of interviews with
representatives of the organisations concerned. In some of these cases,
for commercial reasons it was not possible to collect detailed
information on the current tools and techniques used. However, where
specific sets of tools and techniques are employed, in many cases a

clear indication was obtainéd from the organisation.

The following methodologies are reviewed in this chapter:-

-~ Manufacturing Business Redesign Methodology

- The Arthur Andersen Method
- The Gemini Approach

- Booz Allen and Hamilton Approach

- The PRTM Method
- The Strathclyde Institute Method
- Strathclyde Integration Method

- Whiston’s ten-by-three matrix
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4.1 MANUFACTURING BUSINESS REDESIGN METHODOLOGY

4.1.1 Methodology Overview

The Manufacturing Business Redesign (MBR) methodology has been
developed by Lucas Engineering Systems (Lucas 1992) initially for the
redesign of various manufacturing businesses within the Lucas group.

It is based on the systems approach to manufacturing systems

engineering developed by Parnaby (1991).

The MBR methodology consists of five key steps which are shown in

figure 4.1. The five steps are:-

- Business Target Setting
This step is primarily concerned with the definitions of the
business sectors and setting of the strategic objectives for the
business in terms of quantifiable targets for reductions and
increases of high level performance indicators, such as work in

progress, stock, producibility, flexibility, etc.

- Market and Financial Analysis
The purpose of this step is to position the business within its
current operating environment with respect to its competitors
and financial performance. At this stage various product
groupings are recognised and the performance targets

established in the previous step is translated into product group

and functional targets.
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Engineering Analysis

This step 1s concerned with collection and analysis of
product/engineering related data in order to simplify and
rationalise the complexities associated at this level. The concepts
applied at this stage are based on the concepts and principles

of Just-in-time manufacturing and should lead to simplification

of the manufacturing business.

Synthesis

This step is concerned with the redesign of the manufacturing
system using a bottom up approach starting with the design of
processes and their interfaces, through the design of
organisational aspects, such as job design, personnel policy, etc,
to design of the dynamic aspects such as work mix, volume and
process performance. Considerable emphasis is also placed on the
design of a suitable management and control system. This step
results in the definition of a complete manufacturing business

with a supporting implementation plan.

Consolidation

This step is mainly concerned with the packaging of the
redesigned manufacturing business in the form of a proposal

together with the associated cost/benefit study.
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4.1.2 Discussion
The MBR methodology was evaluated against the requirements specified

in the previous chapter. The results of this evaluation are presented

in a tabular format in table 4.1.

In summary MBR provides a detailed framework for analysis and design
of manufacturing businesses. Its basic concepts are based on the
principles of cellular and just-in-time manufacturing and it emphasises
a matrix-oriented organisation structure. MBR is design oriented and
it is not implementation oriented therefore it does not provide detailed
tools, techniques or procedures for achievement of each one of its
elements, ie it specifies what needs to be done but it does not specify
how it should or could be achieved. One further point is that MBR is
manufacturing oriented and it will require considerable interpretation

for application in other sectors.

The main limitations of the MBR methodology are:-
* The incremental approach is not inherent within the methodology.

* There is a limited provision of tools, techniques and procedures

for redesign.

* It lacks in soft systems orientation.

* It is not implementation oriented.

* It is project team focused thus may not gain complete ownership.
* There is no provision for continuous review and improvement,

although implied.

* The framework is too complex.

* Too much focus on manufacturing processes.
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4.2 THE ARTHUR ANDERSEN METHOD

4.2.1 The Methodology Overview

Details of this method was obtained as a result of a interview with one
of the partners of the company. The Arthur Andersen method takes a
total business view and ignores the need for incremental approaches

to business improvement. The method is project team oriented and

contains the following stages:-

- Understanding

This involves the communication of the scope and objective of

the programme across the organisation.

- Current reality

The project team first establishes the current position of the

organisation.

~ Vision and Targets

Based on the positioning exercise above a corporate vision and

the operational targets are established.

- Project Definition

The team identifies the long term "redesign" and short term

"quick-hit" projects. These projects are then prioritised.

~ Redesign
The team synthesises solutions both from a bottom-up (ie

understanding the current processes) and top-down (ie global
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best practices) view to ensure that processes meet the operating

vision identified.

4.2.2 Discussion

It is implied that the Arthur Anderson method optimises the amount of
analysis required and moves rapidly to implementation to achieve early
benefits. Although claim is made that effort is focused on areas which
are critical to business success, how this is achieved is not specified.
It is also implied that the broad constituency of employees are

involved in the analysis and redesign processes.

Table 4.2 presents a review of the Arthur Andersen method to the
requirements specified in the previous chapter. One criticism of this
approach is that it is project oriented and conducted through a
project team, preferably full time. The net effect of this type of
approach is that once the project is completed and the project team
is dissolved there is a danger that working practices and policies may
deteriorate due to changes in the business environment and due to
reduced focus on business integration (ie Hawthorne Effect). Although,
the need for continuous review and improvement is recognised, due to
the project oriented nature of this approach the methodology does not

facilitate continuous incremental change to ensure optimisation of

business processes.

This effect is analogous to a dynamic system under open loop control.
That is, once the control parameters are set it assumes a steady state

operation and would fail to detect changes in the operating
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environment. On the other hand, a formal closed loop control system
will monitor the critical parameters in the operating environment and
provide feedback to the control logic which would automatically adjust
the control parameters to ensure optimum operation. Thus it is the
author’s conclusion that the Arthur Andersen approach provides an
open loop control mechanism and fails to install the necessary formal

feedback mechanisms and practices.

One other failure of the Arthur Andersen method is that it does not
make use of any particular set of tools and techniques. Although, it
was stated during the interview that certain tools and techniques are
used to facilitate each phase of the programme, it was also stated that
the use of these tools were left very much to the discretion of the

particular company and the consultant responsible for that project.
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4.3 THE GEMINI APPROACH

4.3.1 The Methodology Overview

Details of this approach was also compiled as a result of an interview
with the managing director of the company. The philosophy behind the
Gemini approach 1is that, it no longer considers the traditional
hierarchical organisation as a viable option and places emphasis on
more lateral, more networked and more self managed organisations
which are managed and operated by people who can perform their own

functions well as well as connecting effectively and efficiently with

other functions.

The approached used by Gemini consists of the following phases:-

~ Definition of scope
Here the scope of the programme is agreed with the senior

management within the organisation, ie whether they are dealing

with the entire business or one particular piece of it.

- Analysis
At the analysis stage the consultants teams work for 8 to 10
weeks in the company to define processes, their behaviour and
marketplace realities. This is essentially an analysis of the
current situation of the business. At this stage the team also

identifies the critical success factors for the business.
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- Design
Having completed the analysis, the team identifies areas for
potential improvement based on the critical success factors and
assesses where the barriers to an effective interface between
functions exist. The team then prepares and presents a plan for
change which identifies how these areas of potential improvement

are going to be exploited and how the barriers are going to be

overcome during the change process.

- Implementation
This phase focuses on the involvement of employees in the form
of large teams to ensure that the changes introduced are
accepted and owned. The exact activities undertaken during the
implementation phase are defined by the plan for change created
in the previous phase by the consultancy team. During the
implementation phase considerable attention is paid to the use of
the critical success factors to ensure that the change process

is integrated with the requirements of the market place.

4.3.2 Discussion

The detailed analysis of the Gemini approach to business integration
is illustrated in table 4.3. This approach caters for both business wide
and incremental approaches to business integration. However, its initial
phases, being analyst-oriented, could cause long term problems with
ownership. Essentially, a team of consultants are used to carry out an
analysis to identify the required actions and develop an implementation

plan. People are involved only during the implementation phase. The
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main reasons behind this is that, any attempt to involve people during
the analysis and design phases would considerably prolong these
phases. The author’'s view of this is that failure to maximise
involvement right from the start will result in the key people having
ownership problems with the problems and issues identified by the
consultancy team. In short, the Gemini approach uses analysts to

identify problems and employees to find and implement the solutions.

Another failure of this approach is that it does not recognise the need
for a long term vision for the company. The approach ensures that the
improvement actions are integrated with the business objectives
through the high level, marketplace oriented critical success factors,
but fails to take a longer term view by creating a long term vision for

the business.

The performance measures used are market oriented and are applied

at a high level. For example, during the interview the following

performance measures were quoted:-

- Cost saving

- Revenue enhancement

- Capital cost reduction

- Faults per 1000 products

- Number of complaints

Although, this provides some overall direction to the business, it fails

to provide specific direction at functional levels.  The approach used
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here does not in any way ensure that a individual working in any
specific part of the organisation c¢ould relate his/her job
responsibilities to the overall business objectives in a measurable and

structured way.

Like the Arthur Andersen method, the Gemini approach does not
specify tools and fechniques. However it is implied that a process
oriented approach is used and the function, input and output of each

process is analyzed during the analysis phase.

Although, this approach appears simple in the first instance, it
provides a vague and loose framework with a lot 6f room for
misinterpretation. This is particularly so for the analysis and design
phases. The implementation phase is controlled through the detailed

implementation plan created during the design phase.
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4.4 BOOZ ALLEN & HAMILTON APPROACH

4.4.1 Methodology Overview

This is another method where the details were collected as a result of
an interview with a managing consultant from the company. The Booz
Allen and Hamilton (BAH) approach takes a strategic view to business
integration. In that it has identified long term planning as the entry
point into the business integration process. This view is expressed by

the following quotation by John Houlihan, Vice President of BAH.

- "A company’s current success is usually based on changes
made over the previous five years, so success today does
not guarantee success tomorrow unless the company is

already thinking ahead"”

The BAH approach to business integration consists of a three stage

approach, these are:-

- Stage 1
The company’s strategy is reviewed and the desired competitive

targets are considered for two to three years hence. These

targets are set with intermediate goals.

- Stage 2
The business processes are analyzed with a view to identifying
those processes which will be critical to the achievement of
these goals and targets. In identifying these processes the

organisation, systems and control requirements are also assessed
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and identified. At this stage the middle management is involved

in the analysis process to ensure their commitment to support

the top-down goals of stage one.

- Phase 3

This phase is concerned with implementation planning and
implementation. The implementation heavily focuses on the use of
performance measures by correlating the existing measures to

personal/individual measures.

4.4.2 Discussion

A detailed analysis of the BAH approach is provided in table 4.4. The
BAH approach to business integration does not recognise the
incremental need towards integration. The main reason behind this is
that it operates at a high level by concentrating on the current
situation of the business, identifying the appropriate business
strategies and linking personal objectives and targets to these
strategies. In failing to consider the detailed operational processes, it
focuses attention on high level processes, such as strategy formulation

and review, performance measurement and progress review.

The BAH approach considers involvement and ownership at senior and
middle management level an essential element of success. But does not
encourage involvement and participation of operational personnel. This
is to be expected because the approach addresses only the high level

strategic issues as described in the previous paragraph.
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The structure of the approach used looks simple at first sight,
however when studied in detail it is vague. The fact that there is no
evidence of supporting tools, techniques and procedures to achieve the

objectives of the approach it is likely that it will require considerable

consultancy support.

In summary the BAH approach is a very loosely structured method
which addresses the high level issues without using specific tools and
procedures. Its effectiveness will depend on the consultant’s skills and

on the match between the consultant and the client company.
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4.5 THE PRTM METHOD

4.5.1 Methodology Overview

The PRTM method has been developed in conjunction with the Scottish
Enterprise (1991) to facilitate small to medium sized companies to
achieve business improvement through better integration of business
functions and operations. The method is administered as a twelve
month programme with considerable consultancy support. The twelve

month programme involves the following stages.

- Senior Management Seminar
The objectives of this seminar is to create an awareness and
understanding of the programme with the senior management of

the company and gain their initial commitment.

- The Questionnaire
This is the stage where the company is provided with a detailed

self evaluation questionnaire. This questionnaire forms the basis

of this method. The areas covered by the questionnaire include:-

* Company Background ¥ Customer Service

¥ Finance * Manufacturing

¥ Product Development * Quality Management
¥ Materials Management * Distribution

* Marketing

This questionnaire, in analyzing the performance and current

status of the company with respect to the above areas also
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identifies the current strengths and weaknesses of the business.
The questionnaire is supported with a detailed procedure which
insists that the relevant sections of the questionnaire is
completed by the senior managers _responsible for that area of
the business and that on completion each manager presents
his/her section to the management team. This obviously leads to
certain amouﬁt of discussion and helps to create a common
understanding of the current position of the business, its

strengths and weaknesses.

Business Review

This is an on site review of the business activities by the
consultant. It is not a detailed analysis, but the consultant leads
the management team to the next stage of the process by
discussing the results of the questionnaire and facilitating the
identification of weaknesses, priorities and short and long term

actions. This stage results in an action plan.

Education and Training

Education and training is provided to support and facilitate the
action plan created in the previous stage. At this stage the
education and training is aimed at the senior management and is
primarily in the form of books, videos and where necessary in-
house seminars. The range of education and training provided

varies from TQM, JIT to Business Planning to SMED (Single

Minute Exchange of Die) techniques.
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- International Benchmarking Study
In parallel with the education and training of the senior
management the consultants are engaged in an benchmarking
study to compare the company’s current performance, based on
the performance indicators identified during the questionnaire,

with the best practice in the world.

- Goal Setting
At this stage the consultant works with the management team to
identify long and short term goals against the performance
indicators identified through the questionnaire. The results of
the benchmarking study is used to set long term goals and
shorter term goals are set to encourage and monitor the

business performance towards the world class objectives.

- Project Management and Training

This is an optional stage where the consultants provide a
project management and training service for implementation of

the action plan.

4.5.2 Discussion

A detailed analysis of the PRTM approach is shown in table 4.5. The
approach adopted by PRTM is more of an approach for business
improvement where a questionnaire is used to structure a self
conducted SWOT analysis. It would not necessarily improve the
integration between various parts of the business because it is not

process oriented, it does not cement various business activities
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together towards its common objectives through an integrated set of
performance measures. It is applied at the senior management level to
decide necessary actions to improve business performance. Although
the literature claims that it facilitates business integration, the
framework presented would not facilitate this. However it could lead to
improved integration as a result of facilitating improved awareness of
issues and current difficulties but it does not provide a rigorous

methodology towards integration therefore it has soft systems

characteristics.

In summary, the PRTM approach is designed to facilitate self analysis

and action planning for business improvement rather then integration.
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4.6 THE STRATHCLYDE INSTITUTE METHOD
4.6.1 Methodology Overview

The Strathclyde Institute (Si) (1991) method consist of a five stage

process. The five stages are:-

- Top Level Situation Analysis
This is a one day workshop aimed at senior management to
introduce the programme and set the scene. The main objective
of this workshop is to conduct a SWOT analysis taking into
account of internal (ie. communications systems, cost structure,
products/services offered, labour profile, process technology,
customer ‘ service, etc.) and external (ie. suppliers, customers,
economy, legislation, competition, etc) factors. This stage results
in the identification of key issues for the business (eg skills

shortage, ageing product, high operating costs, etc).

- Identify Business Potential
Following on from the top level business situation analysis the

consultant assists the steering group to form a wvision for the
company through identification of an agreed set of business

objectives against key performance indicators.

- Detailed Business Operations Review
Each key functional activity is examined. Key functional activities
are defined as processes which handle material or information
critical to business performance. In reviewing these activities

the inputs, outputs, performance standards, resources and
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personnel aspects of each activity is examined to conduct a
SWOT analysis at the level of each activity. This SWOT analysis
is conducted in conjunction with the operational staff
responsible for that activity. This stage results in the

identification of strengths and weaknesses for each key

functional activity.

- Human Resources Audit
The view taken here is that a business ability to work as an
integrated unit is heavily dependent on the skills, abilities,
education, attitudes and culture. The human resources audit is
based upon the recently introduced national standard for human
resource management ‘Investors In People’ (1991). In conducting
this review the consultant constantly refers to the areas of
weakness identified. This results in identification of issues which

could be resolved through training and education.

- Action Planning
Based on the business and functional level strengths and
weaknesses as well as the training and education needs, an

action plan is compiled and agreed with the organisation.

4.6.2 Discussion

A detailed analysis of the Si method is shown in table 4.6. The Si
method, rather like the PRTM approach focuses on business
performance improvement rather then integration. However, because it

focuses selectively on key processes it could be argued that it would
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lead to improved integration of these key processes within the
business. However the method does not address the interfaces between
individual processes and the criteria used to identify the key

processes is not specific which can be misleading.

This method places emphasis on analysis and action planning. It
provides little assistance, tools and techniques to facilitate continuous
improvement of business processes. To facilitate analysis it makes use

of the following tools and techniques:-

- Input/Output analysis for key activities

- SWOT analysis at two levels (ie Business and Functional)

- ° Investors In People audit checklist.

Use of performance measures is limited to the business level and is not
propagated to functional levels. The method does not provide a
mechanism to allow auditing of existing performance measures, ie it

assumes that the performance measures used by the company are the

correct measures.

pd
In summary the Si method provides a well structured approach to
analysis and action planning. The analysis is made rigorous through
the provision of the above tools. However, it is limited in its scope
because it focuses on processes selectively and fails to recognise their
interaction. Therefore, it is more suitable for identifying short term

business Improvement actions then facilitating business wide

integration.
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4.7 THE STRATHCLYDE INTEGRATION METHOD

4.7.1 Methodology Overview

The Strathclyde Integration Method (SIM) (Carrie and MacIntosh, 1992)
was developed through an SERC-ACME research grant to facilitate
improved integration of physical and management systems within a
manufacturing organisation. The method, being process oriented,
establishes the information and material flow through key decision
points through top-down and bottom-up analysis of operations. The
method, through a workbook, provides comprehensive set of tools and
techniques which facilitate rigorous operations analysis. The method

consists of the following steps:

- Definition of Scope
The study is initiated by definition of it’'s scope which defines
the boundaries of the study. It may be applied to the complete
organisation or to a smaller subset of the organisation such as

a particular function.

- Conceptual Modelling
This is the stage which is mostly applicable to external
analysts/consultants as its main purpose it to familiarise the

analyst with the organisation which is being studied.

- System Modelling

During this stage a detailed top-down and bottom-up analysis of
the operations is carried out. The top-down study attempts to

represent the management’s view of how the system operates. At
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this stage the Data Flow Diagramming technique is used to
illustrate the operations from a management perspective. The
bottom-up study is conducted using the same tools and
techniques, but in this case the system is analyzed from the
operational staff’s viewpoint. The results of these analysis is
transposed in to GRAI Grids which essentially condense the

DFD’s into a single diagram.

~ Analysis
- The GRAI Grids produced from the two viewpoints are analyzed
for inconsistencies and mismatches. In analyzing these

discrepancies attention is also paid to identification of decision

responsibilities and their appropriateness.

~ Proposed Modifications
This stage involves the prioritisation of the results of the
analysis (ie discrepancies). The GRID’s and DFD’s are modified to
show a system with reduced discrepancies, duplication and
\s;asted effort. These new grids and diagrams are used for

gaining agreement and prioritisation of improvement actions.

4.7.2 Discussion

A detailed analysis if the SIM is shown in table 4.7. The method is an
analysis oriented approach which is designed to identify opportunities
for improvement through rigorous analysis. It does not attempt to
install good practice, ie key requirements and elements of integration,

such as common objectives, shared vision, etc . Although, the analysis
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process may identify lack of these key elements as areas for

improvement, there is no guarantee that this may happen.

The method is process oriented and makes use of rigorous tools and
techniques to facilitate analysis, this results in a hard systems
oriented approach and may miss some of the softer issues. The SIM,
being analyst oriented, is rather weak iIn people involvement and

therefore may result in ownership problems at the analysis stage.

In summary, the SIM, like some of the other methods and approaches
examined, is analysis oriented and results in the identification of the
improvement actions necessary for improving integration. However,
unlike other techniques it provides a comprehensive set of tools and

techniques to facilitate its implementation.
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4.8 WHISTON'S TEN-BY-THREE MATRIX

4.8.1 Methodology Overview

Whiston (1992) outlines mechanisms for Managerial and Organisational
integration. This mechanisms are presented in the form of a matrix.
Within the matrix Whiston identifies ten principles of integration. These

are:

- Maximise involvement

- Minimise hierarchies

- Encourage multidisciplinarity

- Design improvement

- Use technology well

- Maximise quality

- Maximise external awareness

- Encourage academic-~industrial linkage
- Overcome apathy

- Aim at job meaningfulness

For each one of the above ten principles he provides further actions

against three levels. The three levels are:-

- Educational level
- Organisational level

- Industrial policy level

The actions provided in this ten-by-three matrix is illustrated in table

4.8.
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- Principle Aims . Level: Educational

| 1

l

)
|
|

| 10

Maximise Involvement

Minimise hierarchies

Encourage multidisciplinarity

Design improvement

Use technology well

Maximise quality

Maximise external awareness
Encourage academic-industrial

linkage.

Overcome apathy

Aim at job meaningfulness

e e S E—— Rl

Table 4.8

Greatly increase FE and HE
participation rate

Team work at schools; FE and
HE interdisciplinary syllabus

Minimise early over-
specialisation through multi
disciplinary training
programmes.

Develop applicative skills.
Encourage study of bionics
and natural systems.

Emphasise ergonomic,
cognitive, psychology and
information in training of
engineers.

Eﬁcourage personal and team
responsibility for performance
at all levels of education.

More general, wider education
programme.

Greater societal component and
practical skills at all levels.

More challenging syllabus.
Better integration academic
and applicative areas.

Increase societal relevance.

Increase educational input

— e ———————————————————

Reduce all forms of barriers;

Level: Organisational Level: Industrial Policy

Encourage industrial
participation. Aim at organic
organisation structures

Aim to flatten organisational
pyramid.

Cross functional task teams.
Matrix management approaches.
Project teams

Link design to all aspects of
production.

Recognition that FMS, CIM, CIE,
CAD-CAM etc require ancillary
organisational changes.

Increase shop-floor
responsibility.

Personal responsibility for
product.

Management to shop-floor

Greater enterprise and customer
linkage in defining production
schedule.

Much greater mutual design of
linkage programmes.

Fuller shopfloor reéponsibiﬁties.
Reduced "boxed-in" status of
many managerial functions.

Much greater job enrichment at
lower levels.

Set greater organisational and
integrative challenges for
management.

Increase all forms of
managerial, work-force mixing

Reduce all forms of higher
level privilege. Allocate
greater responsibility to lower
levels.

Constant MD retraining and
strategic analysis.
Reduce demarcation rules.

More closely relate design to
wider societal needs.

Aim at socio-ergonomic
principles.
Automate where desirable.

Policies geared to total quality
JIT schemes related to supply
sector

e m — mb— = = = - - - —_—- —_—— = - —_— - _—— =

Manufacturing output agenda
more closely related to societal

need.
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