
AN EMPIRICAL ANALYSIS OF

TIlE STRATEGIC GROUP CONCEPT

WITHIN TIlE UK CONSTRUCTION 1]NT)USTRY

by

AVAN ABDUIL RAllAK [BRAIHM

A thesis submitted to Heriot- Watt University, in
accordance with the requirements for the degree of

DOCTOR OF PHILOSOPHY

Heriot-Watt University
Department of Building Engineering and Surveying,

Edinburgh, UK
(January 1995)

This copy of the thesis has been supplied on condition that anyone who consults it is understood to
recognise that the copyngfl rests with its author and that no quotation from the thesis and no
information derived from it may be published without the prior written consent of the author or the
university (as may be appropriate).



DEDICATION

My heartfelt thanks and appreciation goes to my parents

Without their love, encouragement, and prayers
this thesis would never have come to fruition.



TABLE OF CONTENTS

Page No.

Table of Contents

List of Tables	 vi
List of Figures	 viii
Acknowledgements	 ix
Abstract	 x

1. CHAPTER ON1: INTRODUCTION

1.1. Overview.	 1

1.2. Problem Statement. 	 1

1.3. Aims and Objectives.	 2

1.4. Original Contributions of the Study. 	 2

1.5. Overview of Research Design.	 4

1.6. Organisation of Thesis. 	 5

2. CHAPTER TWO: A REVIEW OF STRATEGIC GROUP THEORY

2.1. Introduction.	 7

2.2. The Concept of Strategic Groups. 	 7

2.3. The Rationale for the Formation of Strategic Groups.	 8

2.4. Industrial Organisation Economics. 	 10

2.4.1. Limitations of the 10 Perspective. 	 12

2.5. Strategic Management. 	 14

2.5.1. Evolution of Strategic Management as a Field. 	 15

2.6. Positioning of Strategic Group Theory.	 17

2.7. Performance Implications of Strategic Groups. 	 18

2.7.1. Mobility Barriers. 	 20

2.7.2. Strategic Group Configuration. 	 22

2.8. Summary.	 23

3. CHAPTER THREE: A REVIEW OF EMPIRICAL EVIDENCE ON
STRATEGIC GROUPS

3.1. Introduction.	 25

3.2. An Evaluation of Existing Studies on Strategic Groups. 	 25

3.3. Summary.	 41

1



Page No.

4. CHAPTER FOuR: SYNTHESIS ANI) RESEARCH QUIESTIONS

4.1. Introduction.	 44

4.2. A Critique of Existing Strategic Group Studies. 	 44

4.3. Industry Context.	 47

4.4. The Formulation of Strategic Groups.	 47

4.4.1. The Concept of Strategy. 	 47

4.4.2. Mapping the Strategic Space. 	 50

4.4.2.1. Level of Strategy. 	 50

4.4.2.2. The Components of Strategic Decisions. 	 52

4.4.2.3. The Selection of Time Period.	 52

4.5. Dynamic Characteristics of Strategic Groups.	 54

4.6. Performance Implications of Strategic Groups. 	 55

4.7. Summary.	 56

5. CHAPTER FIVE: STRATEGY AND UK CONSTRUCTION FIRMS

5.1. Introduction.	 57

5.2. A profile of the Construction Industry. 	 57

5.2.1. The Role of Subcontracting.	 59

5.2.2. Entry Barriers.	 60

5.2.3. Diversity of Buyers. 	 61

5.3. Management of Change in Construction. 	 62

5.4. Strategic Positioning in Construction. 	 64

5.5. Evolution of Construction Conglomerates.	 65

5.5.1. Firms' Goals and Resources. 	 66

5.5.2. The Diversification Alternatives. 	 67

5.5.3. Motives for Diversification.	 68

5.5.4. Means of Growth.	 69

5.6. Strategic Groups in the Construction Industry
	 70

5.7. Summary.	 71

6. CHAPTER SIX: VARIABLE SELECTION AND DEFINITION

6.1. Introduction.	 73

6.2. Selection of the Strategic Dimensions. 	 73

6.3. Strategic Scope Decisions.	 74

6.3.1. Desired Characteristics of the Scope Measures. 	 74

6.3.2. Measures of Activity Diversification.	 76

H



Page No.

6.3.2.1. Herfindahl's Measure of Diversification.	 77

6.3.2.2. The Strategic Category Approach. 	 78

6.3.3. Measures of Geographic Diversification. 	 81

6.4. Resource Allocation Decisions. 	 82

6.5. Financial Ratios in Perspective. 	 84

6.5.1. Liquidity Ratios.	 84

6.5.2. Solvency Ratios.	 86

6.5.3. Operating and Managerial Efficiency Ratios. 	 88

6.5.4. Investment Policy.	 93

6.5.5. Size of Firms. 	 94

6.5.5.1. Size in Perspective.	 95

6.5.5.2. Measurements of Firm Size. 	 96

6.5.5.3. Operationalisation of Size. 	 96

6.6. Firm Performance Measures. 	 97

6.7. Summary.	 100

7. CHAPTER SEVEN: RESEARCH DESIGN AND METHODOLOGY

7.1. Introduction.	 101

7.2. Sample Selection Criteria. 	 101

7.3. Sources of Data.	 103

7.3.1. Publicly Available Data. 	 104

7.4. Methodology for Formulating The Strategic Groups. 	 106

7.4.1. Mapping the Strategic Space. 	 106

7.4.2. Selection of Key Strategic Variables.	 106

7.4.2.1. Measurement of the Selected Variables. 	 108

7.4.2.2. Calculation of Scope Measures.	 109

7.4.2.3. Financial Ratio Analysis. 	 111

7.4.2.4. Treatment of Missing Values. 	 112

7.4.3. Factor Analysis of The Strategic Variables. 	 113

7.4.3.1. Factor Analysis Decision Process. 	 113

7.4.4. Clustering The Firms into Strategic Groups.	 118

7.4.4.1. Cluster Analysis Decision Process. 	 118

7.4.5. Multiple Discriminant Analysis.	 128

7.4.5.1. Assumptions Underlying MIDA.	 128

7.4.5.2. Violation of Assumptions. 	 128

7.5. Testing the Research Propositions. 	 129

7.5.1. Univariate Analysis of Variance (ANOVA).	 129

H'



Page No.

7.5.1.1. Assumptions of ANOVA. 	 130

7.5.1.2. Violations of ANOVA Assumptions. 	 130

7.5.2. Multivariate Analysis of Variance (MANOVA).	 130

7.5.2.1. Assumptions of MANOVA. 	 131

7.5.2.2. Robustness of MANOVA.	 131

7.5.3. Non-Parametric Analysis of Variance. 	 131

7.5.3.1. Advantages and Disadvantages of

Non-Parametric Tests.	 132

7.5.4. Choosing the Appropriate Statistical Test. 	 132

7.6. Treatment of Outliers. 	 134

7.7. Pilot Studies. 	 135

7.8. Summary.	 139

8. CHAVI'ER EIGHT: EMPIRICAL RESULTS

8.1. Introduction.	 140

8.2. Formulation of Strategic Groups in Construction. 	 140

8.2.1. Mapping the Strategic Space. 	 140

8.2.2. Selection of Key Strategic Variables. 	 140

8.2.3. Results of Principal Component Analysis. 	 141

8.2.4. Cluster Analysis Results. 	 145

8.2.5. Identification of the Strategic Groups. 	 147

8.2.6. Comparison of the Two Clustering Outputs. 	 147

8.2.7. Interpretation of the Strategic Groups

characteristics. 	 159

8.2.8. The Strategic Group Profiles in Construction. 	 178

8.2.8.1. Profiles of Strategic Groups in 1986.	 178

8.2.8.2. Profiles of Strategic Groups in 1987.	 181

8.2.8.3. Profiles of Strategic Groups in 1988.	 184

8.2.8.4. Profiles of Strategic Groups in 1989.	 187

8.2.8.5. Profiles of Strategic Groups in 1990.	 190

8.2.8.6. Profiles of Strategic Groups in 1991.	 193

8.2.9. Validation of the Cluster Outputs. 	 195

8.3. Results of Proposition Testing. 	 196

8.3.1. The Dynamic Characteristics of Strategic Groups. 	 197

8.3.2. Performance Implications of Strategic

Group Membership.	 203

8.4. Summary.	 206

iv



Page No.

9. CHAPTER NINE: ANALYSIS AND DISCUSSION

9.1. Introduction.	 207

9.2. Strategic Group Shifts in the Construction Industry. 	 207

9.3. Discussion of The Empirical Results. 	 210

9.3.1. Dynamic Characteristics of the Strategic Groups
	 210

9.3.2. Performance Implications of Strategic Groups

Membership.	 211

9.4. Limitations of the Strategic Group Analysis.	 217

9.5. Theoretical Contributions of This Study. 	 219

9.6. Methodological Contributions of this Study. 	 222

9.7. Implications for Strategic Management Analysis. 	 223

9.8. Summary.	 224

10. CHAPTER TEN: SUMMARY AND CONCLUSIONS

10.1. Introduction.	 227

10.2. Summary of Research Findings.	 227

10.3. Contributions of the Study. 	 232

10.4. Limitations of Strategic Group Analysis. 	 233

10.5. Overall Conclusion. 	 233

10.6. Implications for Strategic Management Analysis.	 234

10.7. Recommendations for Future Research. 	 235

11. APPENDICES

Appendix (A) - Summary Information & Pearson's Correlation

Coefficients for 1986-199 1.	 236

Appendix (B) - Factor Analysis Results for 1986-199 1.	 246

Appendix (C) - Cluster Analysis Results for 1986-199 1.	 258

Appendix (D) - Strategic Group Memberships for 1986-199 1. 	 270

Appendix (E) - Multiple Discriminant Analysis Results for 1986-199 1
	

288

12. REFERENCES
	

291

V



Table
	

Title

LIST OF TABLES

	

6-1
	

List of the Chosen Strategic and Performance Variables..

	

7-1
	

List of firm names and corresponding abbreviations.

	

7-2
	

Flow of analysis and overview of the methodology applied in the study

of strategic groups.

	

7-3
	

Regressions between Size measures.

	

8-1
	

Factor Naming for the results of 1986.

	

8-2
	

Factor Naming for the results of 1987.

	

8-3
	

Factor Naming for the results of 1988.

	

8-4
	

Factor Naming for the results of 1989.

	

8-5
	

Factor Naming for the results of 1990.

	

8-6
	

Factor Naming for the results of 1991.

	

8-7
	

Analysis of Agglomeration Coefficient for Complete Linkage Method.

	

8-8
	

Analysis of Agglomeration Coefficient for Ward's Method.

	

8-9
	

Complete Linkage Strategic groups for 1986.

	

8-10
	

Ward's Method Strategic groups for 1986.

	

8-11
	

Complete Linkage Strategic groups for 1987.

	

8-12
	

Ward's Method Strategic groups for 1987.

	

8-13
	

Complete Linkage Strategic groups for 1988.

	

8-14
	

Ward's Method Strategic groups for 1988.

	

8-15
	

Complete Linkage Strategic groups for 1989.

	

8-16
	

Ward's Method Strategic groups for 1989.

	

8-17
	

Complete Linkage Strategic groups for 1990.

	

8-18
	

Ward's Method Strategic groups for 1990.

	

8-19
	

Complete Linkage Strategic groups for 1991.

	

8-20
	

Ward's Method Strategic groups for 1991.

	

8-21
	

Contrasting the results of Complete Linkage and Ward's Method.

	

8-22
	

Industrial sector norms for House-builders.

	

8-23
	

Industrial sector norms for Building & Civil Engineering.

	

8-24
	

Industrial sector norms for Building Materials Industry.

	

8-25
	

The mean component scores for 1986.

	

8-26
	

The mean component scores for 1987.

	

8-27
	

The mean component scores for 1988.

	

8-28
	

The mean component scores for 1989.

	

8-29
	

The mean component scores for 1990.

	

8-30
	

The mean component scores for 1991.

vi



8-31	 The descriptive terms applied in the profiles and their corresponding

meanings.

	

8-32	 Construction firms activity analysis by percentage distribution of
turnover for 1986.

	

8-33	 Construction firms activity analysis by percentage distribution of
turnover for 1987.

	

8-34	 Construction firms activity analysis by percentage distribution of
turnover for 1988.

	

8-35	 Construction firms activity analysis by percentage distribution of
turnover for 1989.

	

8-36	 Construction firms activity analysis by percentage distribution of
turnover for 1990.

	

8-37	 Construction firms activity analysis by percentage distribution of
turnover for 1991.

	

8-38
	

Construction firms geographical analysis by percentage distribution of

turnover for 1986.

	

8-39
	

Construction firms geographical analysis by percentage distribution of

turnover for 1987.

	

8-40
	

Construction firms geographical analysis by percentage distribution of

turnover for 1988.

	

8-41
	

Construction firms geographical analysis by percentage distribution of

turnover for 1989.

	

8-42
	

Construction firms geographical analysis by percentage distribution of

turnover for 1990.

	

8-43
	

Construction firms geographical analysis by percentage distribution of

turnover for 1991.

	

8-44
	

Ward's Method Strategic groups for 1986.

	

8-45
	

Ward's Method Strategic groups for 1987.

	

8-46
	

Ward's Method Strategic groups for 1988.

	

8-47
	

Ward's Method Strategic groups for 1989.

	

8-48
	

Ward's Method Strategic groups for 1990.

	

8-49
	

Ward's Method Strategic groups for 1991.

	

8-50
	

MDA Classification Results.

	

8-51
	

Comparison of individual performance measures between strategic

groups using ANOVA (after applying transformations).

	

8-52
	

Comparison of individual performance measures between strategic

groups using Kruskal-Wallis One-Way ANOVA.

	

9-1
	

Trend analysis for Turriffplc.

	

9-2
	

Mean values and standard deviations of strategic variables across six

years (for the entire sample).

VII



LIST OF FIGURES

Figure	 Title

	

2.1
	

A positioning of strategic group theory relative to the 10 and Strategic

Management disciplines.

	

5.1
	

Number of business failures due to insolvency in construction,

(Department of the Environment, 1994).

	

5.2
	

Porter's "five forces of competition" framework, (Grant, 1991).

	

6.1
	

A firm as a dynamic cash model.

	

7.1
	

Factor analysis decision diagram, (source: I-lair et al., 1992).

	

8.1
	

Plot of extent of activity diversity (F4) vs. extent of geographic

	

8.2
	

Strategic groups produced by Complete Linkage method.

	

8.3
	

Strategic groups produced by Ward's method.

	

8.4
	

Stability of 19 86's strategic group (5) membership over time.

	

8.5
	

Stability of 19 86's strategic group (7) membership over time.

	

8.6
	

Stability of 1986's strategic group (1) membership over time.

	

8.7
	

Stability of 1986's strategic group (2) membership over time.

	

9.1
	

Range in return on capital employed for the firms within each strategic

group in 1990.

	

9.2
	

Range in return on shareholders funds for the firms within each strategic

group in 1990.

	

9.3	 Range in profit margins for the firms within each strategic group in

1990.

	

9.4
	

Range in growth in sales for the firms within each strategic group in

1990.

	

9.5
	

Range in earnings per share for the firms within each strategic group in

1990.

vii'



ACKNOWLEDGEMENTS

During the course of my doctoral research I was fortunate to receive the support and

encouragement of a host of people. My sincere thanks and gratitude are due to them all.

I am deeply indebted to my supervisor Professor Steven Male, Department of Civil

Engineering, University of Leeds, for his inspiration, counsel, and friendship throughout

my research. He was instrumental in shaping and guiding this study from its inception to a

finished research product. His unfailing support, constructive criticism, and insistence on

thoroughness and precision have helped beyond measure. He proof-read the many drafts

of this thesis assiduously, and to him I express my gratitude and appreciation.

My thanks also go to Dr. Emanuel Azi.z and Dr W.F. Scott, Department of Actuarial

Mathematics and Statistics, Heriot-Watt University, for giving so generously of their time

to discuss various statistical problems. Their willingness to participate in the research and

their co-operation were much appreciated.

For much help and advice, I also wish to acknowledge the contribution of Mr. L.M.

Bennie, a chartered accountant who introduced me to the complex world of accountancy

and business finance. I would like to thank him for providing helpfiul comments and

valuable insights into the financial ratios used in this study.

The greatest personal acknowledgements must go to my long-suffering family, all of

whom have been there when needed and have provided much support and motivation. To

my mother and father who encouraged me to extend my knowledge, I can only hope to

reciprocate their patience and great love. Their fortitude and patience have been severely

tested and not once found wanting. A special word of thanks is due to my dear brothers,

Azad and Karniran, and my angelic sister, .Jwan, who were always supportive,

understanding and willing to chide me when necessary.

Finally, this research was funded by the Science and Engineering Research Council

(SERC), their financial support is gratefully acknowledged.

Ix



ABSTRACT

Strategic group theory has become a popular tool for analysing the competitive structures

of industries. A 'strategic group ' is a group of firms in an industry following the same or a

similar strategy along strategic dimensions. Since its initial development in the early 1970s

by Hunt, the concept of strategic groups has initiated a plethora of empirical research in

both the industrial organisation economics and strategic management dliscipliiies,

emphasising the importance of strategic groups in understanding the differences across

firms within an industry. Despite the rich theoretical tradition from which the strategic

group concept is derived and the numerous empirical efforts to test its implications, there

is no consensus concerning the appropriate method to identify strategic groups. In

addition, a number of important questions concerning this concept remain unanswered

and many previously researched issues require further refinement.

This study was concerned with the development of a general framework for formulating

strategic groups within the UK construction industry and examining both the dynamic

characteristics and the performance implications of strategic groups membership. The

focus of this thesis was at the corporate level of 35 UK construction firms for the period

starting from 1986 to 1991 inclusive. To operationalise the strategy concept the study

utilised two components of strategic decisions, namely scope and resource allocations.

The findings of the longitudinal analysis demonstrated that the construction industry has

witnessed significant structural transformations over the study period. The number,

location, and composition of strategic groups has changed over time in accordance with

changes in key strategic dimensions. The results also demonstrated that there is partial

support for the existence of performance differences among strategic groups.

The m2jor contributions of this study are the development of a general framework for

formulating, interpreting, and validating the identified strategic groups; the detailed

measurement of the strategy concept; and the longitudinal analysis of the dynamic and

performance implications of strategic groups. The application of the strategic group

concept to a diversified and complex industry such as the UK construction industry

provided more insight into the strategic group phenomenon and its usefulness to strategic

management analysis. The developed methodology has a potential for providing a

comparative basis for future longitudinal research on strategic groups in other industries.
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CHAPTER ONE

INUCTION

1.1. OVERVIEW

This study is concerned with the development of a methodology to apply the concept of

strategic groups to the UK construction industry. Strategic group theory postulates that

an industry can be composed of groups of firms, where each group consists of firms

following similar or the same strategies in terms of key decision variables. Such groups

could consist of a single firm, or could encompass all the firms in the industry. Firms

within a strategic group resemble one another closely and are likely to respond in the

same way to disturbances. Each industry is viewed as being composed of internally

homogeneous, but disparate strategic groups of firms. Thus, the strategic group concept

provides a useful intermediate frame of reference between viewing the industry as a whole

and considering each firm separately.

The identification of strategic groups within an industry can highlight the nature and

characteristics of the important strategic decisions that have been taken over time.

Strategic group analysis enables managers to identify alternative, workable strategies;

evaluate their performance potential; and better understand the behaviour of their

competitors. Thus, the concept of strategic groups provides an important framework for

analysing the competitive structure of an industry.

1.2. PROBLEM STATEMENT

Prior studies have examined many important aspects of the strategic group concept.

Since it was originally formulated, however, some questions still remain unanswered and

previously researched issues require further refinement. These issues can be summarised

as follows:

1. There is still no uniformly accepted definition of the strategic group concept. A

substantial diversity in the definition of the strategic group concept is observable,

especially with respect to its empirical operationalisation.

2. There is no consensus concerning the appropriate method to use in order to identify

strategic groups.

3. Different researchers have used different measures to describe firms' strategies because

a standard theoretical basis for the selection of the strategic dimensions to cluster firms

1



into meaningful groups is lacking in the literature. The variables have been haphazardly

selected as descriptors of strategy for group formation.

4. Since groups were formed on ad hoc variables and methodologies, these deficiencies

have seriously hampered the comparability of results obtained from previous studies.

5. Few studies have paid attention to the time dimension in order to observe the dynamics

of the strategic group structures within an industry over time. Most prior studies have

treated the problem statically rather than dynamically. With static analysis, research

cannot examine if groups are stable over time or investigate fundamental questions about

group formation, evolution, and types of change.

6. The literature on strategic groups offers conflicting evidence pertaining to the claim

that strategic groups exhibit different levels of performance.

7. With few exceptions, most prior studies have relied exclusively on 'single' performance

indicators to draw inferences about intra-industry performance differences.

8. Finally, most previous studies on strategic groups have been mainly restricted to

industries primarily populated by undiversified and single/dominant firms.

In sum, the majority of previous studies have suffered from drawbacks in their definition

of strategic groups, how they are formed, and what kind of strategic and performance

measures are used to assess the dynamic and performance implications of strategic group

membership.

1.3. AIMS AND OBJ1CTWES

The motivation for this study arose in response to a number of questions that remain

unanswered in the empirical research on strategic groups. In view of the issues raised in

the previous section it was decided to focus this study on:

1. The development of a methodology for the formulation of strategic groups within the

UK construction industry, an industry populated by diversified firms.

2. The examination of the dynamic characteristics of strategic groups.

3. The investigation of the performance implications of strategic group memberships.

2



1.4. ORIGINAL CONTRIBUTIONS OF TILE STUDY

The theoretical and methodological contributions of this research can be outlined as

follows:

1. The operationalisation of the concept of corporate strategy.

2. Applying the strategic group concept to the UK construction industry, which is a

complex and diversified industry.

3. Development of a general methodology to formulate, interpret, and validate the

obtained strategic groups.

4. The results of the longitudinal strategic group analysis adopted in this study caution

against over-simplified static analyses and evaluations of the strategic group

phenomenon. Dynamic analysis which examines change over time can potentially reveal

more insight into the relevance of the strategic group concept. It can establish whether

changes in strategic group membership occur, whether some strategic groups are more

stable than others, and what patterns can be observed in the membership changes.

5. Multiple measures of performance need to be considered in any future research to

obtain more insight into the performance consequences of strategic group membership.

In sum, the selected variables and the developed methodology has a potential for

providing a comparative basis for future research on strategic groups in other industries.

1.5. OVERVIEW OF RESEARCH DESIGN

The UK construction industry provided the setting for this study. Construction is one of

the most important parts of the British economy, yet it is still a neglected area of

research. This apparent neglect may be due to the vast number of different types of

projects, the multitude of clients, high fragmentation, and the varying sizes of

construction firms (Strassmann and Wells, 1988). To compile information from such a

variety of sources and draw meaningful conclusions from it would clearly be a complex

task. Another reason could be because construction is quite different from manufacturing

and nearly all the theory on management is developed for manufacturing type operations

(Hillebrandt, 1990).

The UK construction industry is a complex and highly diversified industry, exhibiting

characteristics of both a service based and a manufacturing based industry. The presence

of a large number of firms of varying sizes, profitability, and extent of technological and
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geographical diversity is expected to provide a richer data source for analysing strategic

groups.

The chosen study sample is composed of 35 publicly-quoted construction firms, based in

the UK, domestically owned, and identified as parent companies. The nature of the

chosen sample has the ability to capture the full extent of differences in strategy between

relatively small and specialised firms in the initial stages of evolution, and those of large

firms which had evolved into highly complex entities.

The focus of this thesis was at the corporate level of the construction firms for the period

starting from 1986 to 1991 inclusive. To delineate strategic groups this study utilised two

components of strategic decisions namely, scope, which focuses on the nature and

diversity of a firm's operations both by activity and geography, and resource allocations.

To operationalise the concept of corporate strategy, a total of 17 strategic variables were

selected in this study. Multivariate statistical techniques were employed to formulate

strategic groupings in construction and test the research questions.

1.6. ORGANISATION OF THIISIS

To examine the research questions this thesis has been organised into ten chapters.

CHAPTER 2: A Review of Strategic Group Theory

This chapter presents a discussion of the fundamental issues associated with the concept

of strategic groups and the rationale for their formation. The literature review primarily

covers the theoretical frameworks and key concepts from the two disciplines which have

been concerned with the study of intra-industiy differeilces in firm conduct and

performance, namely, Industrial Orgaiuisation Economics and Strategic Management. The

positioning of the strategic group concept in the overall body of strategic management

research is also discussed.

CHAPTER 3: A Review of Empirical Evidence on Strategic Groups

This chapter introduces the major theoretical and empirical studies pertaining to the

concept of strategic groups. A review and an evaluation of the existing empirical

evidence on the strategic group concept is provided.

CHAPTER 4: Synthesis and Research Questions

A critique of the existing strategic group studies is presented in chapter four. Issues

pertaining to the definition of the concept of strategy are discussed. The development and

discussion of the research questions relating to the formulation of strategic groups, the

dynamic characteristics, and the performance implications of strategic group

memberships are also addressed in this chapter.

4



CHAPTER 5: Strategy and UK Construction Firms

This chapter examines the general structural conditions of the UK construction industry

and the corporate strategic behaviour of firms operating within it.

CHAPTER 6: Variable Selection and Definition

The rationale and theoretical justifications for the selection of the strategic and

performance dimensions to be employed in this study are outlined in this chapter.

CHAPTER 7: Research Design and Methodology

An overview of the research design describing the sample selection criteria, the method

of investigation, and sources of information collected is presented in this chapter. A

discussion of the variables' measurement, calculation, and selection criteria is also

provided. In addition, chapter seven gives a detailed description of the statistical methods

employed in this study to formulate and analyse the strategic groups. A brief review of

each method is given along with the assumptions that must be met for the appropriate use

of each method.

CHAPTER 8: Empirical Results

In this chapter, the results of the statistical procedures employed to formulate the

strategic groups are reported. The identified strategic groups are then studied in detail to

develop their strategic profiles. The results of the propositions tested in this study

pertaining to the dynamic characteristics and the performance implications of strategic

groups membership are also presented.

CHAPTER 9: Analysis and Discussion

The analysis of the empirical results, relating to this study's research questions and the

associated propositions in the context of the UK construction industry for the years

1986-1991, is presented. A discussion of this study's theoretical and methodological

contributions for strategic management research and practice is provided.

CHAPTER 10: Summary and Conclusions

This chapter concludes the study with a summary of the research findings, and a

discussion of possible future research avenues.
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CHAPTER TWO

A REVIEW OF STRATEGIC GROUP THEORY

2.1. INTRODUCTION

Most industries contain relatively homogeneous groups of firms that have adopted similar

strategies. Significant progress has recently been made toward the development of a

general theory of strategic groups which relates the pattern of strategic behaviour within

industries by groups of firms to market performance. This approach to analysing

performance combines the analytical tools and framework of industrial organisation

economics with the business policy emphasis on the strategic interaction of firms as an

important determinant of profitability.

This chapter presents the theoretical frameworks, models, key concepts in the literature

that are germane to the strategic group concept. The review will primarily cover the

fundamentals of strategic group theory and the contributions from the two disciplines

which have been concerned with the study of intra-industry differences in firm conduct:

Industrial Organisation Economics (JO) and Strategic Management.

The chapter begins with an overview of the concept of strategic groups and the rationale

for their formation. To provide perspective and to better understand the industrial

organisation approach to the study of strategic groups, the literature on the Structure-

Conduct-Performance (SCP) paradigm and its limitations are presented. Next, a brief

discussion of the development of the field of strategic management is given. The chapter

then progresses to review the relevant literature pertaining to the positioning of strategic

groups in the overall body of JO and strategic management research. From this review

the major concepts of entry barriers, rivalry, mobility barriers, and performance

implications of strategic groups are examined in terms of their relevancy and central

foundation for this thesis.

2.2. TifE CONCEPT OF STRATEGIC GROUPS

The theoretical concept of strategic groups originated with Hunt (1972) who observed

that within the "home appliances" industry groups of firms used different strategies. Hunt

coined the novel term strategic groups to characterise the strategic environment within

the industry and defined a strategic group as:

"A group of firms within the industry that are highly asymmetric.., with respect to

cost structure, degree of product differentiation, degree of vertical integration,

6



and the degree of product diversification.., formal organisation, control systems,

and management rewards and punishments.. .(and) the personal views and

preferences for various possible outcomes "(1 972:p. 8-16).

Thus, a strategic group refers to a group of firms formed on the basis of similarities in

strategies. Within a given competitive environment there is a range of strategic options

available to a business. Strategic management research has suggested that businesses

often differ from one another in the manner in which they allocate their resources. The

basic premise of strategic grouping is that, within a particular industry, clusters of similar

strategic behaviour may be observed. These strategic groups are unique combinations of

resource allocation patterns. Therefore, an identification of the Set of strategic groups

within an industry would provide insights into the range of strategic options available to a

business (Porter, 1980).

The number of strategic groups can range from one where all the firms are following a

similar strategy to one where each firm is a separate strategic group. Generally, there is a

small number of strategic groups which capture the strategic differences within a

competitive environment. Porter (1979) theorised that within each of the observed

groups, competitors will recognise each other as close rivals and that depending upon the

industry structure and a firm's particular strengths and weaknesses, movement both

within and across strategic groups is possible. Hence, strategic group theory has become

a popular tool for analysing the competitive structure of industries.

2.3. THE RATIONALE FOR THE FORMATION OF STRATEGIC GROUPS

A necessary condition for the formation of strategic groups is that firms within an

industry behave differently. Firms within an industry choose to position themselves in

different strategic groups for a variety of reasons. Hatten and Schendel (1977) assert that

"different firms compete differently within an industry because they have different

resources and skills, possibly different objectives and because they have managers who

view their firm's environment on a personalised or idiosyncratic basis and make resource

allocation decisions on that basis" (p.4).

Firms differ in their goals and profit expectations and also respond differently to

competitive reactions. For instance, some firms may aim toward profit maximisation, and

others towards growth maximisation. Even if finns compete for the same goal, a

multitude of divergent strategies can still be pursued to achieve those goals (Fiegenbaum,

1987). Firms also make different assumptions about the future potential of the industry,

which may lead them to behave differently (Porter, 1980).
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Another suggestion for the presence of heterogeneous strategies is that buyers differ

widely with regard to their preferences and product/service requirements. Consequently,

sellers within the same industry may differ with respect to the breadth of their activity

diversity, geographical markets served, distribution channels employed, extent of

advertising, methods of sales promotion ..etc.

Moreover, management's risk attitudes differ among firms. As a result, the emphasis on

innovations in product design, process technology, leverage levels, and the willingness to

enter new geographical markets or to diversify into new industries will vary. Finally, new

entrants do not have the same experience as established firms, which gives the latter a

potential competitive advantage over the former. The protection of product designs or

process technologies of established firms, via patents, may preclude new entrants from

adopting similar corporate strategies. Hence, to compete effectively, the new entrants will

look for other competitive dimensions: unique skills or resources in marketing,

production, research and development, and the like. In sum, this implies that differences

in strategy could arise from the uniqueness of individual firms in an industry.

Researchers in both industrial organisation economics and strategic management

disciplines have employed the concept of strategic groups. Both fields support the same

basic premise: the performance of a business is essentially a result of the interaction

between a bundle of resources which constitute the business and its environment. A

fundamental difference between the two fields lies in the emphasis each places in the

analysis of Structure-Conduct-Performance (SCP) interactions.

The field of industrial organisation economics, led by the pioneering work of Mason

(1939) and other scholars such as Thorelli (1977), Porter (1980), and Scherer (1980),

place an emphasis on the environment-performance linkage. The view held by these JO

researchers is that the nature of the industry in which firms compete will be the major

determinant of the finn's performance. Whereas, strategic management research, led by

Bums and Stalker (1961), Chandler (1962), Lawrence and Lorsch (1967), has

emphasised the strategy-performance linkage. These researchers stress the co-alignment

of internal mechanisms of the firm and the environment as the primary determinant of

performance.

This thesis is not concerned with the structure of an industry per se or how structure

affects performance; it is primarily concerned with the conduct (strategic actions) of

firms. Nevertheless, to provide insight and better understand the industrial organisation

economics and strategic management approaches to the study of strategic groups, a

discussion of the literature pertaining to these two disciplines will be provided in the

following sections.
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2.4. INIUSTRIAL ORGANISATION ECONOMICS

In general, the performance of a business is a result of the interplay between its chosen

strategy and the structural characteristics of the competitive environment in which the

business operates. This proposition has been the basis of the theory and research in the

branch of economics called Industrial Organisation (10), since Mason (1939) offered the

first useful framework. The traditional Structure-Conduct-Performance (SCP) paradigm

primarily suggests that following from basic conditions of supply and demand, there are

causal relationships in which the structure of an industry determines the market conduct

of firms which in turn determines how well each firm performs.

Market structure is a set of dimensions which when taken together define an industry,

and influence the nature of rivahy among buyers and sellers operating in it (Caves,

l982:p. 14). Three major dimensions identified by Bain (1956) have been most

emphasised in empirical research:

1. Seller concentration is an indication of the number and size distribution of firms

within an industry. Economic theory alleges that highly concentrated industries

have monopoly-like characteristics (Scherer, 1980). By exercising their monopoly

power, finns can restrict their output and set prices above their marginal costs,

thereby earning "excess profits. The more concentrated an industry, the easier it

becomes for sellers to co-ordinate their conduct and, in general, to achieve greater

market power.

2. Product djfferentiation refers to the degree to which buyers distinguish between

various products on the basis of non-price attributes, such as quality, packaging,

services . . etc. If differentiation of an industry's product/service is possible, firms

will gain more control over their price-output decisions.

3. Barriers to entry are industry-specific structural conditions which result in cost

advantages for incumbents over potential entrants to the industry. Bain (1956)

expanded Mason's (1939) work by pursuing an explanation of why firms did not

enter high profit industries. He studied the relationship between entry barriers and

profits because he thought industry concentration levels were not the only

structural variable to explain performance. Entry barriers were sources of

disadvantage to entrants relative to incumbent firms.

Bain theorised that three types of barriers protected above-normal profits by

deterring entry: 1) economies of scale, 2) product differentiation, and 3) absolute

cost advantages derived from firm-specific assets. Economies of scale were a
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barrier if industry demand could only support a few firms of optimum size. These

barriers to entry arise when firms do not achieve the lowest possible cost until they

have grown to occupy a large portion of the market. Failure to achieve this

threshold level of market share results in cost disadvantages. Absolute cost

advantages were a barrier if costs of incumbent firms were lower than the costs of

potential entrants. Absolute cost barriers represent an even greater obstacle to

firms. Finally, Product differentiation which is often measured by advertising

intensity, represents higher selling costs which would have to be matched or

exceeded by an entrant. Stated differently, product differentiation may constitute a

barrier to entry to the extent potential entrants have to overcome the reservoir of

loyal customers' hold on for incumbents' products/services. Given the same level of

product/service quality, entrants stifi need to convince potential customers to prefer

their products/services over that of the incumbents.

These three structural characteristics are the core elements of industry structure. They

influence the possible conduct of finns and thereby the nature of competitive interactions

occurring within the industry, the individual corporate performances resulting therefrom,

and the conditions of entry into the industry.

10 researchers differ in their degree of emphasis on each of the three elements of the SCP

paradigm. The traditional industrial economists, so-called "structuralists", inspired by the

influential JO economists Mason (1939) and Bain (1956), placed emphasis on a one-way

causal flow from market structure to business performance. Their views were not one of

an interaction process. Asa result, strategy was often treated as a conduit, something that

was guided and directed by market structure. This could be one of the reasons why

strategy played a lesser role in much of the JO research.

The deterministic view of the early structuralists, which has dominated most JO research,

has become the subject of much criticism. The view that evolved from these criticisms

argues that the causal linkage among the SCP elements is not one directional, solely

running from structure to performance as the early structuralists believe, and it recognises

that it encompasses a complex system of simultaneous and dynamic relationships

including the link running from conduct to structure. This group of industrial economists

(so-called "behaviourists") placed emphasise on the relevance of firm behaviour and

strategic choices (Thorelli, 1977; Scherer, 1980; Porter, 1980; Miles and Snow, 1981).

They maintain that both industrial structure and corporate conduct determine a firm's

performance within an industry and that firm conduct is not merely a superfluous

intermediate variable.

The behaviourists view the SCP paradigm as an interactive process between a business

and its environment. Although, market structure is still considered the most fundamental
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arena in which organisational behaviour is rooted, strategy is viewed as having important

consequences not only for performance but in shaping and redefining the competitive

environment (i.e. market structure) as well. The competitive environment does constrain

the feasible options open to a business, but a business's behaviour is not completely

determined by the competitive environment. The strategies pursued by the business in a

competitive environment will help shape and change the underlying structure of the

competitive environment.

2.4.1. Limitations of the 10 Perspective

Some of the limitations of the SCP model which have stood in the way of its adoption by

strategy analysts can be summarised as follows:

1. Assumptions about Market Structure

In general, the JO approach postulates that the market structure of an industry is

relatively stable over time. That is, although changes in market structure characteristics

vary by industry, they tend to occur gradually. The Bain-Mason paradigm, used widely

throughout the 1950's and 1960's to conduct empirical, statistical, cross-sectional studies

of industries, was essentially a static one. It was used to explain the performance of the

industries resulting from a given structure at a point in time. Industry structure was

assumed to be stable at that point of time. The main thrust of research in the field of 10

has attempted to seek direct relationships between market structure and business

performance while de-emphasising the role of strategy (firm conduct). Scherer (1980)

however, was less deterministic than Bain-Mason and argued that, although performance

might be the outcome of the prevalent structure, there were immediate explanatory

variables (conduct of firms) that influenced both the performance of the industry and

eventually its structure. In Scherer's analysis firms were not necessarily stuck with their

structure (they were provided with latitude in innovative research, product/service

marketing, pricing, and legal tactics) but he went along, none the less, with the rest of the

assumptions.

2. Business units assumed to be single businesses:

The JO model implicitly assumes a strategic business unit as being a free-standing entity

competing in a single business. This assumption would pose no analytical problem if the

firm's several constituent business units were unrelated to one another. Each of these

could then be dis-aggregated and analysed separately within their respective relevant

industrial contexts. Such decomposition is, however, seldom possible. Firms deliberately

exploit market and technological links (or synergy) in their choice of products and

markets. Strategists have long recognised that the individual business unit is often but one

part of a diversffied firm's "portfolio" of businesses and that the needs of the corporation
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as a whole often strongly affect the objectives of the unit as well as the resources made

available to it (Porter, 1981). Furthermore, manufacturing, marketing, distribution, and

research costs are often shared among related business units in a firm even though they

are operating in different industries. To handle such shared costs, firms must formulate

strategy both at the individual business unit level and for the entire group of related

business units.

3. All firms alike, except for size:

Firms in an industry are assumed to be alike in all economically important dimensions

except for their size, and that their behaviour is constrained or affected to the same extent

by the prevalent industry structure (Porter, 1979). The firms are further assumed to have

the same goals and face the same opportunities and threats. The homogelleity assumption

which considers each firm's behaviour (strategy) to be alike, was the reason that firm

behaviour elements were ignored in the structure/performance paradigm. Intra-industry,

rather than inter-industry, differences were swept under. Not only were firms in the

industry assumed to have goal congruence, they benefited alike from protectionist entry

barriers. Entry barriers were thus viewed as industry-wide collective assets shared by

incumbent firms.

In sum, the JO economists make a number of simplifying assumptions in their models.

These are often far removed from the reality of business and are, for that reason, the

subject of criticism. It is the study of industry performance that is the ultimate goal in JO.

The analysis of structure and conduct are only instrumental to the extent they provide a

better understanding of performance (Caves, 1982).

The economists' unit of analysis is the "industry" and not specific firms. Whereas, the unit

of analysis in strategic management is the firm, and terms such as "distinctive

competence" and "strengths and weaknesses" are its hallmark. It is, therefore, not

surprising that the discipline of economics has had limited appeal for strategic

management. Sutton (1980) rightly points out the reason for this distance between

economic analysis and corporate strategy analysis:

"Corporate strategy is concerned with long-term decision taking. It reflects the

firm's need to prepare for an uncertain future in an uncertain environment, which

may be subject to almost continual change. By contrast formal economic analysis

concentrates on equilibrium conditions in a world with little or no uncertainty, and

it sometimes seems to be far removed from the world of the corporate strategists"

(p.1).
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The strategic group literature within the JO discipline has evolved from the belief that

there are more conduct differences between firms than just size. By also focusing on

policy decisions such as advertising, K & D and vertical integration, some JO researchers

have attempted to improve their modelling of firm conduct and increase the explanatory

power of the SCP paradigim This view has been articulated by Scherer (1980) and is the

basic foundation for the JO research on strategic groups. Early JO works subscribing to

this behaviourists approach came from Hunt (1972), Newman (1973) and Porter (1973).

The contribution of these studies and others will be outlined in the next chapter.

2.5. STRATEGIC MANAGEMENT

The strategic management discipline is concerned with the analysis and applications of

the concept of strategy. In general terms, strategic management is the set of activities

involving the analysis of perceived environmental opportunities and constraints, the

development of organisational capabilities, and the evaluation of present and proposed

organisational strategies and their potential to create and sustain competitive advantages

and economic returns (Cool, 1985).

Until the early 1960's the field was known as business policy. It is only recently that

strategy has been recognised as a concept that is central to the management and

performance of a business. With this recognition, the field of strategic management

evolved and gained credibility among academics and business practitioners. Schendel and

Hofer (1979) noted that two fundamental changes occurred which led to an explicit

identification and elaboration of the concept of strategy as unique from the simple

integration of functional areas such as finance, production, and marketing. The first of

these changes was a recognition that changes in the environment had resulted in an

increased interdependency between the business and its environment. This prompted

organisations to re-think and reformulate their strategies more frequently than before.

The second was the recognition of the growth in the size and complexity of business

organisation themselves. Rumelt (1974) and Montgomery (1979) demonstrated that the

majority of firms had moved from single-product-line organisations in the forties to multi-

divisional organisations encompassing many different markets and strategies in the mid-

seventies. The integration of multiple businesses, not just multiple functions, required an

elaboration of the basic strategy concept beyond that contained in the business policy

literature.

This heightened awareness of the importance of strategy can be observed wl1en the

evolution in the central themes in business policy and strategic management literature is

traced over time. The next section will present an overview of the development of the

strategic management field.
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2.5.1. Evolution of Strategic Management as a Field

Much of the interest in the field of strategic management was stimulated by the

pioneering work of Alfred Chandler who sought to articulate the concept of strategy, and

its relationship to a business's environment, structure, and economic performance. In his

study of four major US corporations, Chandler (1962) found that as the US economy

changed it created opportunities for firms to grow and diversifij. As corporations

exploited these opportunities and expanded, they found it necessary to implement new

administrative arrangements. As a result of his observations, Chandler concluded that

organisational environments, strategies, and structures were interdependent, and that

changes in an organisation's structure followed changes in its strategy. Chandler defined

strategy as:

".... The determination of the basic long-term goals and the objectives of an

enterprise and adoption of courses of action and the allocation of resources

necessary for canying out these goals" (1962: p.13).

Chandler's research on strategy as a specific and complex class of decisions aimed at the

attainment of long-term goals provided the impetus necessary to elevate the status of

strategy as a concept for teaching and research (Lenz, 1980). His and Scott's (1962)

work later triggered a series of empirical studies on the relationship between strategy and

structure in a national and international context. These studies are reviewed in a concise

way by Gaibraith and Nathanson (1978), Wrigley (1979) and Caves (1980).

Subsequent authors, interested in the perspective aspects of the strategy concept more

than the descriptive, historical analysis provided by Chandler, expanded upon the strategy

concept. One such author was Igor Ansoff (1965). Unlike Chandler, Ansoff did not

include goal development in his concept of strategy. Instead, as pointed out by Hofer, et.

al. (1984), Ansoff saw strategy "...as the common thread among an organisation's

activities, products, and markets that defined the essential nature of the business".

Specifically, Ansoff suggested that the components of such a thread would include: (1)

the product/market scope of the firm; (2) how the firm intended to grow (in terms of

product/market direction); (3) the basic competitive advantage enjoyed by the firm; and

(4) synergy which implies that the firm's internal strengths and weaknesses should

combine and "fit" with the product-market scope of the firm to result in more than the

simple sum of the sales revenue of the individual product-market combinations.

Several pioneering works appeared in the late 1970's starting with Henry Mintzberg

(1978), who distinguished between two major kinds of strategies, intended and realised.

Intended strategy is an ex-ante concept whereas realised strategy is an ex-post result.
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Mintzberg suggests that these two strategies should be studied so that "the interplay

between intended and realised strategies may lead us to the heart of this complex

organisational process" (Mintzberg, 1978: 934). Miles and Snow (1978) were the first to

classifj organisations by their strategic response to the marketplace. Their organisational

typology is based upon the fact that organisations act to create their own environments.

Hofer and Schendel (1978) have been noted by several authors as the first to propose a

strategic management paradigm that could serve as a focus for organising diverse

thoughts about the widely divergent activities undertaken by management in terms of the

market (Jemison, 1981; Venkatraman and Grant, 1986). Hofer and Schendel were also

the first authors to compare and contrast different authors' concepts of strategy and

strategy formulations and concluded that major disagreements occurred around the

breadth of the concept of strategy, the components (process or content), and the

inclusion/exclusion of policy formulation as a part of strategic management. Michael

Porter (1979) merged macroeconomics, political science, and business policy to develop

a generic model of industry structure which would allow any organisation to determine

the competitive forces in an industry, the level of competition therein, and appropriate

strategies for defending against competition.

Strategic management became codified in the 1980's as an important area of managerial

analysis as evidenced by the development of several journals dedicated to the field (e.g.,

the Strategic Management Journal; The Academy of Management Review; Harvard

Business Review ..etc.). The literature of the field in the 1980's is rich with numerous

attempts to define, review and integrate the strategic management concept (Bourgeois,

1980; Bracker, 1980; Ginsberg and Venkatraman, 1985; Jemison, 1981), redefine,

compare and contrast strategic management paradigms (Lenz, 1980, Chakravarthy, 1982;

Huf1E 1982; Cauwenbergh and Cool, 1982) and to evaluate research methodology (Snow

and Hambrick, 1980; Hambrick, 1980; Ginsberg and Venkatraman, 1985; Venkatraman

and Grant, 1986; Hambrick and Lei, 1985; Fahey and Christensen, 1986).

One of the major authors in the 1980's that have helped to shape the field of strategic

management is Porter (1979, 1980; 1985) who solidified and then extended his analysis

of competitive industry forces while introducing the "hows" of achieving and defending

competitive advantage in the market. Up until 1980, most researchers still presented

"strategies" as a pursuit of financial goals - usually market share or profitability. Porter

(1980, 1981) shifted attention away from the financial goal of market share or

profitability to the policies that generated a competitive advantage. Three types of

strategies were suggested: cost leadership (stressing efficiency, overhead policies, and

other cost reduction policies); differentiation (creating uniqueness in product/service) and

focus (having either a low cost or differentiation strategy for a specific buyer group or

market segment). These strategies were presented as "generic" - which meant that they

were generally applicable to all competitive situations.
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While numerous authors have offered their own views and interpretations of the strategy

concept since Chandler's (1962) research, the various studies briefly discussed above are

generally regarded as contributing the most significant developments to the concept of

strategy as applied to business organisations.

In contrast to the 10 studies where the SCP paradigm was the framework for all the

research on strategic groups, no such principal paradigm can be referred to for classi1ring

the empirical strategic management studies of the strategic group concept. Rather than

considering strategic groups as a vehicle to improve the analysis of industry performance

which is a major concern of JO research; strategic groups are studied within the strategic

management discipline for the benefit of improving the understanding of strategic

conduct. The ultimate purpose is to enhance the understanding of the strategic

management of firms.

Even though many studies have explored different aspects of strategic groups, substantial

differences exist on what strategy really is, and how it can be defined in specific terms.

The different approaches adopted to conceptualise strategy have contributed to the

variety of methodologies employed in studying strategic groups. The contribution of the

empirical studies within the strategic management discipline will be outlined in chapter

three.

2.6. POSITIONTh1G OF STRATEGIC GROUP ThEORY

The variations of strategy across firms and the presence of strategic groups in industries

had received little formal and rigorous attention from both strategic management

researchers and industrial organisation economists until recently. It may well be that these

issues have looked trivial to strategic management researchers who tend to presume that

individual firms are unique and that they can improve their economic performance by

devising a strategy that uniquely exploits their strengths and remedies their weaknesses in

particular circumstances with which they are confronted. To these researchers firm

strategies vary flmdamentally from firm to firm due to unique resource/skill

configurations and corporate goals and also because of the contingencies peculiar to the

competitive conditions they face.

Industrial organisation economists, on the other hand, centred their attention on the

industry environment that places constraints on, and defines the opportunity-set for firms

in an industry. They focused on the market determinants of firms' strategic behaviour and

performance, assuming away uniqueness of individual firms and treating them as entities

that are identical in all important economic aspects except size. Even those who viewed
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conduct of firms as important (i.e. behaviourists) focused on collective conduct of all

firms in an industry (market conduct), viewing intra-industry strategic variations across

firms as irrelevant for market performance.

Strategic group theory occupies a middle ground between the traditional industrial

organisation economics and the strategic management disciplines. A positioning of

strategic group theory appears in Figure (2.1). Strategic group theory is an extension of

the SCP paradigni It accounts for intra-industry performance differences based on the

structure created by the strategies firms follow. Strategic group theory is similar to the

SCP paradigm in that industry wide entry barrier concepts are generalised to group

specific mobility barriers.

Based on the concept of strategic groups, Caves and Porter (1977) developed the

concept of mobility barriers, a modification of the entry barriers (Bain, 1956) concept.

Theories about entry barriers argue that existing firms are protected from new entrants

into the industry by such elements as economies of scale, product differentiation, and the

like. Mobility barriers protect each of the strategic groups in an industry to a different

extent. Strategic group theory argues that mobility barriers impede not only newcomers

but also firms in the same industry but in other strategic groups who try to improve their

relative strategic positioning by moving into another strategic group. Consequently, one

expects the performance within an industry to vary systematically with group

membership.

Strategic groups thus provide a useful intermediate frame of reference between viewing

the industry as a whole and considering each firm separately (Porter, 1980). One of the

major contributions of the concept is that it suggests an alternative method of

aggregation for statistical analysis of businesses (Fiegenbaum and Primeaux, 1985). Prior

to the development of this concept, statistical analyses of important elements of business

behaviour were restricted to either the industry level which is probably not as refined or

as desirable as it could be, or the firm level which would treat each firm as an

independent unit which seems to exist in isolation. Strategic group theory thus provides a

more general, yet rigorous analytical framework for examining the strategic structure

within industries, and analysing strategic alternatives for business strategists than the

existing JO and strategic management literature.

2.7. PERFORMANCE IMPLICATIONS OF STRATEGIC GROUPS

Employing the concept of strategic groups and mobility barriers, Porter (1979) presented

an explanation for persistent intra-industiy profit differences among firms. The presence

of strategic groups fundamentally alters the expected distribution of firms' profit rates in
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two ways. "First, barriers to entry differ among strategic groups. Second, the presence of

multiple strategic groups affects the process of competitive rivahy" (Porter, 1979:

p.215). Thus, the distribution of profit rates in an industry are determined by two sets of

structural influences, namely the mobility barriers and the configuration of strategic

groups within an industry.

2.7.1. Mobility Barriers

The concept of mobility barriers provides explanations not only for the variations in

strategy across firms and the similarities in strategy within groups of firms in an industry,

but also for the persistent variations in profit rate among firms. The role played by the

mobility barriers in impeding strategic mobility of firms and the equalisation of profit

rates across strategic groups in an industry is analogous to the role the standard entry

barriers play in deterring mobility of firms and equalisation of profit rates across

industries. The mobility barriers, thus, like the barriers to entry, amount to structural

elements of an industry.

According to McGee and Thomas (1986), there are three broad categories of mobility

barriers:

1. Market related strategies : such as product/service line, geographical

coverage, and distribution channels ..etc., are undertaken by firms in order to

attain competitive advantage through pursuance of strategies that need some

initial investment and some elapsed time before competition catches up. Barriers

to imitating these strategies forbids late entrants from attaining equivalent or

better market positioning.

2. Industry supply characteristics: such as economies of scale (arising from size

whether in production, marketing or in administration), K & D capability, and

manufacturing technologies, relate directly to cost advantages possessed by some

firms, and to differences in cross-elasticity of supply between firms. Some of these

characteristics lead to an absolute cost barrier prohibiting entry of new firms.

3. Firm characteristics : these deal with organisational structure and the skills of

the managerial personnel in implementing strategies efficiently. These features are

specific to a particular corporate structure and organisational mechanism for

maintaining control and direction. Other related factors are the extent of

diversification, vertical integration, and the nature of firm's ownership and its

connections with other power groups such as unions, consumer groups, and

regulators.
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The location of the firm within the strategic group in terms of size and scale may affect

the firm's performance. Porter (1979) asserts that while firms following similar strategies

will likely be of comparable scale, scale differences may work to the disadvantage of

smaller firms in the group where there are aspects of strategy (e.g., captive distribution)

subject to economies of scale.

The ability of the firm to implement its strategy will also affect the firm's performance.

Some firms are better organised, managed, and controlled thaii others, which will make

them superior performers. Thus, firms within a group may differ in their profitability

because of varying amounts of asset endowments as well as their ability to exploit them.

Another source of variations in profits could be attributed to the order of entry into a

market, which may create performance differences between pioneers and late entrant

firms. Firms that entered the market early can establish superiority in areas like brand

names, locating raw material sources, product differentiation . . etc. The stock of tangible

and intangible assets acquired over a long period of time requires lower maintenance

expenditures for pioneers compared to late entrant firms. Thus, when the cost of mobility

barriers are high, the profits of groups insulated by these barriers will be high.

Using mathematical derivations, Lippman and Rumelt (1982) were able to demonstrate

that stable intra-industry differences can exist even when conditions of free entry and

perfect competition are assumed. The key concept in their argument is "uncertain

imitability". They posit that the imitation of the conduct and performance of profitability

leaders by incumbents or new entrants is significantly impeded by the existence of

ambiguity as to what factors are responsible for superior performance. Uncertainty in the

creation of new cost functions, relating management actions and results, explains the

origin of efficiency differences. Lippman and Rumelt contend that the fact that this

uncertainty applies to all imitation and entry attempts, explains the persistence of

profitability differences despite free entry. Hence, it has been argued that many different

factors, both structural and behavioural, can yield performance differences within

industries.

The degree of intra-strategic group rivahy may be detrimental to profitability. When firms

in the same group compete fiercely with one another by imitating each other's strategy,

their actions may decrease the profitability of the strategic group as a whole. A notable

example is price competition within a group. If prices go down, it lowers the profitability

of all firms in the group.

In sum, mobility barriers may be held responsible for long-term and divergent

performances in an industry and for the fact that firms may be impeded from imitating the

most successful industry strategies.
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2.7.2. Strategic Group Configuration

An important consequence of the existence of multiple strategic groups concerns the

nature of competitive interaction within the industry. Porter (1979) suggested that the

nunther and size distribution of strategic groups, the strategic distance, and the market

interdependence among groups are the major elements underlying the strategic group

configuration.

The larger the number of strategic groups, the more diverse will be the strategic

configuration of the industry, the greater the potential for difficulties in mutual

understanding and the greater the chance of increase in rivalry. When there are too many

sellers in the market, goal congruence is hard to achieve and leads to breakdowns of tacit

agreements. On the other hand, when few strategic groups exist, and the size

distributions of these groups is not equal, this structure gives advantage to the large

strategic groups; tacit collusion is not expected. When the size distribution of firms

differs, large groups may be able to contain the growth of smaller groups. In this case,

rivahy is reduced with big groups being able to dominate the small groups.

The strategic distance denotes the degree to which strategic groups differentiate

themselves along the key strategic dimensions (i.e., the degree to which they pursue

different sets of strategies). A large strategic distance implies vastly different views about

how to compete and results in basic difficulties in comprehending each other's conduct. In

such circumstances, intense rivalry may be expected.

Market interdependence is the degree to which each strategic group is competing for the

same customers rather than for customers in distinctly different market segments. A

higher level of market interdependence may lead to more vigorous rivalry and thus to

potentially lower returns.

In sum, the major contribution of strategic group theory is its ability to explain inter-firm

profitability differences. The theory integrates differences in skills and resources of firms

and their strategic choices into a theory of inter-firm profitability. In order to structure a

theory of intra-industry performance differences, Porter (1979) stated that there are two

fundamental elements which underlie the performance implications of strategic groupings.

First, different strategic groups carry with them different levels of mobility barriers, which

provide firms with persistent performance advantages over others. Second, the

configuration of strategic groups within an industry has an impact on the overall

performance of that industry.
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2.8. SUMMARY

A strategic group refers to a group of firms fonned on the basis of similarities in

strategies. Since introduced by Hunt (1972), the concept of strategic groups has received

increasing attention. The major contribution of this theory is that it firnily establishes that

differences exist between firms beyond size and that these differences are manifestations

of the deliberate strategies adopted by firms. These strategies depend on the skills and

resources, risk postures, and the ability to execute the chosen strategies. The strategic

group concept has potential to provide insight into the nature of strategy-performance

relationships and into the analysis of competition in general.

Researchers in both industrial organisation economics and strategic management

disciplines have employed the concept of strategic groups. A fundamental difference

between the two fields lies in the emphasis each places in the analysis of Structure-

Conduct-Performance interactions.

Pioneering work by Mason (1939) and Bain (1956) which led to extensive research in

industrial organisation, argues that firm perfonnance is strongly influenced by market

structure. The logic of the SCP paradigm is that within a given set of economic demand

and supply conditions, the market structure influences the market conduct of the firms

which in turn determines market performance. This view argues that the analysis of

conduct is not instrumental to the assessment of industry performance, and it generally

treats the firm as a passive participant which has little control over its performance. The

crucial assumption of this paradigm is that firms are profit maximisers and under

constraints of market structure, will tend to behave in the same way.

Strategic management research on the other hand, emphasises the strategy-performance

linkage. These researchers stress the co-alignment of internal mechanisms of the firm and

the environment as the primary determinant of performance and tend to presume that firm

strategies vary fundamentally from firm to firm due to unique resource/skill

configurations and their different corporate goals.

Strategic group theory is an extension of the SCP paradigm and occupies a middle

ground between the traditional JO economics whose unit of analysis is the "industry", and

the strategic management disciplines whose unit of analysis is the "firm". Caves and

Porter (1977) generalised the notion of entry barriers into a theory of group-specific

mobility barriers which prevent movement between strategic groups in an industry. The

theory of strategic groups also provides an explanation of the intra-industry performance

differences. Based on the concept of mobility barriers, different strategic groups carry
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with them different levels of mobility barriers, which provide firms with persistent

performance advantages over others. Further, the configuration of strategic groups within

an industry has an impact on the overall performance of that industry. The existence of

multiple strategic groups has important implications for corporate conduct, primarily for

strategies and competitive interactions, as well as for the resulting performance of the

firms within an industry.
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CHAPTER THREE

A RE VIEWOF EMPIRICAL EVIDENCE ONSTRATEGIC GROUPS

3.1. INTRODUCTION

The previous chapter developed how the study of the concept of strategic groups evolved

over time, and presented a discussion of the flmdamental issues associated with strategic

group theory. The objective of this chapter is to review and evaluate the empirical

evidence on the strategic group concept. Emphasis is placed on the conceptual

foundations and the diverse array of methodologies used to explain differences in

performance and conduct. The purpose of the review is to assess what has been

accomplished in prior work and to identify important challenges for this research.

3.2. AN EVALUATION OF EXISTING STUDIES ON STRATEGIC GROUPS

As mentioned in the previous chapter, Hunt (1972) sought an explanation for firms'

differences in performance within the US home appliance industry. He was able to

explain these differences on the basis of the strategies employed by individual firms. He

coined the term 'strategic groups' to describe homogeneous groups of finns in terms of

strategy and performance. Hunt observed sources of asymmetry between groups of firms

in the industry based on the extent of vertical integration, the degree of product

differentiation and the extent of product diversification. The observed strategies of rivals

fell into four categories describing the nature of competition based on national or regional

focus. The four strategic groups were: (1) full-line national manufacturer's brand

producers, (2) part-line national manufacturer's brand producers, (3) private brand

producers and (4) national retailers.

Hunt noticed that the home appliance industry witnessed intense rivalry among the firms

leading to poor performance. He concluded that differences in profitability could be

explained by grouping firms that followed similar strategic activities. Firms within the

same strategic group enjoyed similar profits, while profitability among strategic groups

differed. Among other things, he concluded that the more dissimilar the strategies among

the strategic groups, the more difficult it was for competitors to co-ordinate price fixing

and collusion, and this undermined (supernormal) profits despite high industry

concentration. In addition, he concluded, it was more difficult to guess competitors'

moves, thus increasing rivalry. Lastly, Hunt observed that the barriers to entry of

potential rivals differed depending on the group to which the new entrants tried to

penetrate. Hunt's work was the major impetus in the JO field for a continuation of

strategic group research.
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While Hunt focused on stable conduct differences among rivals in the same principal

industry, the home appliance industry, Newman (1973, 1978) studied 34 US chemical

processing industries seeking an explanation to inter-industry profit differentials. The

selection of industries from only this sector had important tactical significance for

Newman's methodology. First, all the industries were characterised by standardised

products, removing product differentiation from the determinants of profitability. Second,

Newman's evidence indicated that scale economy and absolute cost barriers to entry were

only moderate in these industries. The combination of these two factors greatly reduced

the number of control variables Newman had to include in his profit model. Another

virtue of Newman's sample is that given the standardised product and relatively self-

contained production technology, there would appear to be few other options for other

strategy differences besides the ones he noted.

Newman formed strategic groups based on the degree of firms' diversification from their

core business (primary markets), degree of vertical integration and whether or not they

were Ml line producers. He found that profitability was consistently lower in industries

with more competitive groups (more strategic groups), than in industries with fewer

strategic groups.

While Hunt delineated strategic groups based on strategic differences among competitor's

operation in the principal market, Newman (1978) hypothesised that "strategic groups

can be defined and identified by the relationship between the industry at hand and the

activities carried out by its member firms outside that industry" (1978: p.418). He argued

that firms who have relationships outside the principal industry will have multiple and

divergent goals, unlike firms whose focus is restricted to principal industry.

Newman argued that the Bain-Mason model of SCP (described in the previous chapter) is

mis-specified for industries with complex strategic group structure. The Bain-Mason

model assumes goal congruence on the part of rivals within a market. This is not

necessarily true for rivals with different strategies. Newman demonstrated that the

assumption of a homogeneous industry in the SCP paradigm breaks down in the presence

of a sample of heterogeneous firms in the industry. In addition, by using statistical tests,

he was able to demonstrate that strategic groups in an industry can exert significant

influence on its profitability, and that the effect of strategic grouping is similar to the

effect of seller concentration in determining performance. Collusion will be easiest in

markets where concentration is high and strategic heterogeneity is low. Newman

concluded that heterogeneity of strategic groups "both frustrates communication and

agreement on short-nm goals for the industry and increases the difficulties of enforcing

any consensus that is reached" (l978:p.425). Thus, a high degree of concentration is not

sufficient for tacit collusion in an industry. An industry must also be homogeneous in its

conduct variables for effective tacit collusion.
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Although, Newman's data could not be disaggregated down to the finn's business level,

since his study was cross-sectional and the level of the analysis was the industry.

Nonetheless, he demonstrated that the strategic group concept was relevant in exploring

not only intra-industry but also inter-industry profitability differences.

While the Harvard researchers dwelled on the strategic group formation, Purdue

researchers focused their attention on methodological issues relating to obtaining

homogeneous groups of firms and overcoming aggregation biases as in the following

studies: (Hatten, 1974), Hatten and Schendel (1977), Patton (1976), Schendel and Patton

(1978). The Harvard approach was embedded in the SCP paradigm and was geared

toward improving the analysis of industry rivalry and performance. On the other hand, the

focus of the Purdue studies was in the first place on an analysis of firm performance.

Hatten (1974) and Hatten and Schendel (1977) did a longitudinal analysis of 13 publicly

held firms in the US brewing industry for differing periods between 1952-1971. They

started, like Newman (1978), assuming that the industry was homogeneous (i.e., no

differences in strategies among firms). Initially, Hatten and Schendel tried to determine

the most likely basis for grouping firms into meaningful strategic groups based on

dimensions such as national vs. regional distribution. They pooled firms into groups that

behaved similarly along these dimensions and tested for profitability differences. Based

upon an inspection of historical competitive behaviour of the brewing industry, they

concluded that two functional strategies were of primary importance: manufacturing and

marketing. Therefore, they specified an eight variable model relating profitability

(measured by return on equity) to three manufacturing variables: number of plants,

newness of plants and capital intensity; three marketing variables: number of brailds,

price, receivables on sales, which represented the resources allocated to distribution; and

two structural variables: size of the firm and the eight firm market share concentration

ratio representing the environment.

The data used was taken from the COMPUSTAT tape and other secondary sources.

Industry homogeneity was rejected when firms clustered around similar strategic profiles

demonstrated meaningful statistical differences in profitability among groups. It was

found that strategic management actions have an impact on performance. The researchers

then divided the study into two periods to test for homogeneity over time. Their

institutional knowledge of the industry guided their research to find the 'right' break

points. Afier studying trade literature and the time series of a number of variables for

each company in the sample, decided that the two years, 1958 and 1964, would be the

'most fertile points' for further study. Accordingly, the results showed that only two of

the original six groups did not statistically remain stable. The researchers could not offer

an explanation other than speculate on management changes or wider environmental
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effects as the reason for this instability. It seemed that they had expected strategic group

membership to remain stable over time and could not explain membership mobility.

Hatten and Schendel's study supplied the first evidence of inter-group mobility. Although

the strategic group concept was not the primary concern, the analysis demonstrated that

distinct intra-industry groups with different conduct characteristics were existing.

Implicitly, an empirical foundation for the theory of strategic groups was established.

However, it was only expost that the link with strategic group theory was made.

Hatten's research was limited to single equation model relating strategy and structural

variables to one performance goal, namely, profitability. However, firms have multiple

goals. Patton (1976) extended Hatten's study to consider a system of equations capturing

multiple goal behaviour in the US brewing industry. The analysis of Patton's study was

developed on the same basis as Hatten's study. Patton also addressed the homogeneity

issue. Further, his research emphasised: (1) the interaction among a group of

performance measures, and (2) the multiple effects displayed by explanatory variables

(comparing strategic, operating, and environmental variables).

Overall, the Purdue research stream developed a simultaneous equation model of strategy

and performance for a sample of firms in the US brewing industry. This particular

industry was chosen because the firms in the industry had little diversification into other

industries. The choice of the study thus restricted attention to only business level

strategies. Hunt (1972), Newman (1978) and Porter (1974) relied on simple statistical

methods to isolate strategic groups without regard to homogeneity issues. In contrast, the

Purdue studies looked at finn by firm basis for establishing homogeneity. They used

greater methodological rigour, including cluster analysis and regression analysis, than

Hunt, Newman and Porter. The rigour of their studies provided additional support to

Hunt's findings. The objective of their approach was to determine whether strategic

management actions have a measurable influence on performance.

Although it was Hunt (1972) and Newman (1978) who laid the groundwork for the 10

study of strategic groups, it was Porter (1974) who has become most associated with this

stream of research. He blended the contributions and ideas advanced by Hunt (1972) on

strategic groups, Bain (1956) on entry barriers, and Caves and Porter (1977) on mobility

barriers, to account for the structure within industries and develop a generalised theory of

intra-industry profitability.

As mentioned in the previous chapter, the traditional view of barriers to entry was that

certain structural conditions could protect the supernormal profits of firms within a

market. However, if firms pursue different strategies, then the degree of protection

offered by specffic entry barriers can vary among firms within a single market. A more
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complete model of the condition of entry should account not only for the factors which

prevent a firm from entering an industry but also for the factors which prevent firms

currently within the market from changing their strategic group membership. Caves and

Porter (1977) assert that entry barriers should not be viewed as a collective good shared

equally by all members of an industry, but rather as mobility barriers which are expected

to systematically vary with group structure. The basis for mobility barriers are the same

as for the traditional view of entry barriers, but since the participants within a market

need not be identical, their protection from entry will vary accordingly. Firms may

develop mobility barriers to achieve protected positions and consistently obtain above

industry average profitability. Thus, mobility barriers can differentially protect different

strategic groups. The performance characteristics of the groups vary depending on the

insulation provided by the mobility barriers. Groups that are more protected by mobility

barriers will tend to have high profitability.

To support his contention, Porter (1973, 1976) analysed 42 consumer goods industries in

an attempt to study the existence and implications of strategic groups. In this study,

Porter measured strategic heterogeneity by comparing the advertising rates for the largest

firms within an industry to industry averages. He split his sample of industries into

convenience and non-convenience groups. Non convenience goods are goods that are

purchased infrequently, thus price and quality are more important. Convenience goods

industries, on the other hand, will be purchased with high frequency and advertising

should play an important strategic role. He hypothesised that in convenience goods

industry, advertising intensity will play a major differentiation role while in non-

convenience industries retail differentiation will play a major role.

Using advertising spending as a proxy to identify strategic group membership, Porter

found that for the convenience goods sample, asymmetry in advertising spending

increased industry rivalry and hence, decreased industry profits. The statistical

significance of this finding was, however, not high. In contrast, this association breaks

down in the non-convenience sample where the above findings could not be replicated.

The inability to capture strategy variations by advertising measures may have been one

cause for this.

Porter (1979) provided additional support for the strategic group model by analysing the

patterns of profitability for large versus medium-size firms within the same 42 consumer

goods industries. By assuming that size is a summary measure of the strategies employed

by firms, Porter used firm size as a proxy for group membership. He argued that firms in

the same group will be homogeneous in terms of strategies and size. Using this rationale,

he divided his consumer goods industries into leader and follower groups. Porter defined

leading firms by ranking companies according to sales revenues and including the largest

firms which cumulatively supply 30% of industry output; and followers as all other firms
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except fringe firms with assets less than $500,000. Although, no real rationale was

provided for the selection of a 30% threshold level, Porter used that categorisation to

explain performance differences between leaders and followers.

It was expected that leaders would enjoy higher barriers, therefore, being more profitable

than followers. Profitability was measured as return on investment. Mobility barriers were

measured as advertising expenditures on sales (for product differentiation), and

economies of scale as the minimum efficient scale of production. The results supported in

most cases his prediction. In some industries, such as those characterised by heavy

advertising andior high research outlays, firms in the leader group were more profitable

than the follower groups supporting the notion that mobility barriers are more favourable

to the leader group. In some other industries, followers were more profitable than

leaders. This happened in industries where significant scale economies are absent or in

industries with highly segmented markets so that firms can specialise in niches and

differentiate themselves. However, these differences in profitability were not statistically

significant.

Porter's early empirical analysis attempted to isolate the presence of strategic groups and

show that SCP models breakdown on the assumption of homogeneity of industries.

However, while his first study focused on industry performance, his later work with the

consumer goods industries concentrated on firm performance (Porter, 1979). In essence,

an attempt was made to verify whether the elements of industry structure discussed above

have a differential impact On the profitability of firms belonging to different groups.

Porter (1980) flirther theorised that factors such as the historical development of the

industry, the timing of entry, industry evolution stage, management risk aversion or risk

preference, initial and/or subsequent skills and resources acquired or developed during

the firm's continuing operations, and relationship to parent or other business activities

were among the reasons for the structural formation of strategic groups and mobility

barriers. However, these factors and their association with strategic group formation and

evolution were only conjectures, since no statistical testing was performed to substantiate

these observations, nor did Porter offer any guidelines for a methodology to verify his

observations.

It is evident that Porter has primarily offered a theoretical framework for studying intra-

industry differences in conduct and performance, formalising the concept of mobility

barriers, and specifying an economic theory of industry and firm performance. It must

however be observed that to a large extent, the theory has not been substantiated by

empirical research or, where provided, empirical evidence has been weak. For example,

the statement that different strategic groups have systematically differing profit levels is

yet to receive empirical validation.
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Further evidence on the extent of strategic heterogeneity within industries appears in

Caves and Pugel's (1980) research. Their study addressed the issue of intra-industry

heterogeneity in profit rates and certain strategic choices for a sample of 73 US

manufacturing industries for the period of 1969 to 1972. The purpose of the study was to

assess whether intra-industry differences in firm conduct existed between larger and

smaller firms, and if so, to determine under what conditions firms were equally profitable.

Firm conduct was operationalised using the following dimensions: (1) advertising to sales

ratio, (2) capital intensity, and (3) intensity of foreign direct investment. They

hypothesised that industry structure variables may constrain or favour profitability. In

addition, they hypothesised that mobility barriers andlor sustained differences in

efficiency among firms could explain differences in profit rates within an industry.

Similar to Porter (1980), Caves and Pugel (1980) used firm size as an indicator of group

membership. Each industry was divided into seven assets-class sizes, then formed into

small and large firms groups. The variables to measure intra-industry differences were

regressed against the asset size class. A cross-sectional approach was taken. Caves and

Pugel found no general tendency for profit rates to rise or fall with size of firm. It was

observed that there were no uniform tendency for large sized firms to be more profitable

than small sized firms. Large sized firms performed better if they engaged in foreign

investment while smaller sized firms tended to outperform the large firms in some

industries where they had access to strategies that required fewer resources and were able

to differentiate themselves from the larger sized rivals. These findings support both the

existence of intra-industry strategic differences and the importance of studying them. In

general, Caves and Pugel's research showed that not only industry structure constraints

the strategy options open to firms but also that firm conduct has an impact on industry

structure.

Oster (1982) investigated the ease of strategic mobility for firms in 19 consumer goods

industries over a period of 6 years from 197 1-1977. The strategic groups were formed

based on the levels of advertising expenditures. Industries that did not demonstrate

advertising expenditures as a key clustering variable were screened out of the sample.

Following Porter (1979), firms in the retained sample were divided into above or below

industry average advertisers by using the advertising to sales ratio. It was hypothesised

that low advertisers will tend to remain over time in the same strategic group, while high

advertisers will show more mobility among strategic groups. Thus, similar to Porter's

analysis of the consumer goods industries, Oster divided the industries into non-

convenience and convenience goods. The data was collected from COMPUSTAT tapes

for the 6 years under analysis and a generalised and an ordinary least squares method

were used to determine stability over time. Oster found that high advertisers showed

more mobility among groups than low advertisers who did not change their levels of

investment on advertising as often.
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Industries with low mobility showed that profitability was consistently different among

strategic groups. An additional insight provided by her study was that higher mobility

barriers tended to reduce profit variability over time, but profit homogeneity (i.e. same

degree of profitability) within groups was not found. Further, Oster observed that firms

undertook resource commitments based on their past strategic position. She found that

the more important past advertising was relative to current advertising, the lower the

mobility rate within the industry. This suggested that advertising investment increased

mobility barriers between strategic groups.

Overall, no systematic differences between average return on equity of low advertisers

was found. Out of the 19 industries analysed, only four of the industries showed

consistent and significant profit differentials. These four groups showed that there

mobility barriers existed within the industry. However, in 15 of the 19 industries high

advertisers had less variation in profitability compared to the low advertisers. She

concluded that mobility barriers guard more against variability in profits than the actual

level of profitability.

A notable weakness of Ostefs study is the simple identification procedure to determine

group membership (low versus high advertisers). Nonetheless, while various authors such

as Caves and Porter (1977) and Porter (1979, 1980) presented theoretical discussions

about the way changes in group membership may take place over time, no attempt was

made to actually test for the occurrence of group shifts. Oster's study was the first

attempt to observe the dynamic nature of mobility barriers and their effect on firm's ability

to be mobile. Moreover, while the previous studies (Hunt, 1972; Hatten and Schendel,

1977), clustered finns based on the levels of profitability and then on the basis of their

strategies. Oster decided to let group's profitability be an outcome. She reasoned that if

strategic variables used to cluster firms were relevant to these industries, it should form

meaningful groups and profitability levels should be a consequence.

As stated earlier, although Porter (1974, 1976, 1979, 1980) made numerous theoretical

contributions to the strategic group literature, most of his formulated hypothesis were left

untested by him. Hergert (1983) took up many of these hypothesis and tested them on a

sample of 50 US manufacturing industries looking for the features that promoted

strategic group formation and incidence. Hergert's objective was to test whether intra-

industry heterogeneity affects industry performance, the number of groups, distance

between groups, and the structure of groups on industry rivalry.

Using a cluster technique, groups were formed based on advertising, R&D expenditures,

capital intensity, ties to parent company, and market share. The results showed that the

number of strategic groups present in the industry affects the degree of rivahy negatively.
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Hergert defined rivalry as the number and size distribution of sellers. Thus, instead of

increasing rivalry, as suggested by Porter, the number of strategic groups was inversely

related to intensity of rivalry. In contrast, strategic distance was found to be positively

correlated with rivalry. However, the statistical significance of the observed results was

low in both cases.

Further, similar to Newman's (1973) findings, Hergert observed that the traditional SCP

model breaks down in the presence of a sample of heterogeneous firms in the industry.

Newman's hypothesis that concentration should be a more important determinant of

performance in homogeneous than in heterogeneous industries was also confirmed. Using

statistical tests, Hergert was able to demonstrate that the existence of strategic groups

impairs expected tacit collusion among firms and that increasing intra-industry differences

reduce the explanatory power of the structuralist SCP model. In conclusion, Hergert did

not actually study the development of strategic groups, he elicited some of the factors

that seem to promote the incidence of strategic groups. In addition, his sample was cross-

sectional and conclusions about creation and evolution of strategic groups can not be

drawn.

A major drawback of some of the empirical analysis above is that they consider one or

more strategic variables to define strategic groups. There was no sound rationale for

choosing a particular strategic variable. The first study to overcome this was by Howell

and Frazier (1983). Using Abell and Hammond's (1980) business definition, Howell and

Frazier determined group membership for wholesalers of medical supply and equipment

industry. The dimensions of the business definition were: (1) customer groups served, (2)

customer needs served, and (3) technologies employed to define businesses. These

dimensions captured the extent of product-market scope and the degree of differentiation

which the firms follow in defining strategic group's membership.

The study of Howell and Frazier (1983) has an implicitly different approach in

methodology. In their study, instead of starting from the supply side, the firm's conduct,

they started creating groups from the demand side, the customer perspective. There is a

subtle difference about strategy in this case. Traditionally, researchers have

operationalised strategy with some of the conduct variables such as: advertising, R&D

expenditures, breadth of product line and other. These conduct variables do not

discriminate between the type of customer and needs served by the firm. In this particular

study, strategy was conceived as the decision of what segment of the market to serve and

what functions, or customer's needs to serve.

The wholesalers were divided according to the degree of concentration of their business

efforts to a specific type of customer. This represented the dimension of customers

served. The customers' needs dimension was operationalised with the proportion of sales
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to each customer group. These dimensions were considered strategic variables, based on

Abell's business definition dimensions, whereas income statements, management ratios,

and financial ratios represented the operational variables. The financial ratios utilised

were: return on assets, net profit before taxes, return on net worth, and leverage ratio.

From the income statement: cost of goods sold, gross profit, total sales expenses, sales

wages, selling expenses, warehouse expenses, and administrative expenses. The general

management ratios were: average order size, sales per sales person, sales per employee,

average growth, equipment sales, supply sales, credit sales, and inventory turnover. Using

these variables, the 129 sampled firms were classified into six strategic groups.

Howell and Frazier (1983) tested for statistical differences between strategic variables

and operational variables using MANOVA. They did not find significant differences in

performance among strategic groups, however, differences in the operational variables

among strategic groups were found. Contrary to theoretical opinions that there should be

significant performance difference across different strategic groups, it was empirically

found that no such performance difference exists. Their study illustrated that there exists

multiple paths of (dissimilar strategies) to attain roughly similar profitability levels.

Overall, Howell and Frazier's analysis of the industry showed that although the

technology employed was fairly similar across firms, differences exist in the choice of

customer groups served and customer flrnctions pursued. However, the researchers did

not carry out an analysis of the similarity and dissimilarity of the strategic groups,

Dess and Davis (1984) differed from the early studies on strategic groups in two ways.

First, they used 'intended strategies' instead of 'realised strategies' to classify' strategic

groups. Second, using a cross-sectional sample and regression equations, they

operationalised strategic groups based on Porter's (1980) three generic strategies:

differentiation, overall low cost, and focus. Dess and Davis asserted that strategic group

membership is determined by the choice of generic strategy. Thus, to verif,' whether

strategic groups' membership has performance implications, they conducted a

multivariate analysis of "intended" strategies on a sample of 22, mostly private, firms

from the paint and allied products' industries.

Their study consisted of three distinct but interrelated phases. Phase one, the field study,

was comprised of responses from executives of a sample of firms that were used to

develop the dimensions associated with the three generic strategies offered by Porter,

(1980). These dimensions were comprised of competitive methods that included brand

identification, channel selection, technological leadership, cost position, service and

leverage among others. To identify what generic strategy each firm applied, a

questionnaire was administered to the members of the top management team of each

firm. The respondents, 78 in total, were asked to rate each item on a five-point Likert

scale. The results were factor analysed.
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For phase two, a panel of experts from the academic community provided

recommendations regarding the appropriate content of each of Porter's generic strategies.

To verifS' whether generic strategies were indeed obtained, the panel of scholars were

asked to describe Porter's generic strategies in terms of the same items included in the

questionnaire. Phase one's factor analysis results and the independent survey results were

subsequently compared to see if any correspondence existed. It was observed that

scholars and managers agreed to a significant extent on the differentiation and cost

leadership strategy, but demonstrated substantial differences on the hybrid focus strategy.

In phase three, Dess and Davis classified firms with similar strategic orientations into

distinct groups. These groups were developed from the responses of the sub-sample of

firms in which the chief executive officer was the primary respondent. Dess and Davis

computed factor scores for each CEO of the 19 retained sample firms. These scores

provided the input to a cluster routine to reveal the strategic group structure of the

industry. Initially, they opted for a three-cluster solution in the hope of uncovering a

differentiation, cost leadership and focus cluster. Since no such pattern emerged, a four-

cluster solution was tried. One of the four clusters was termed "stuck in the middle"

while the others were described by either generic strategy.

Following the classification phase, a comparison of performance differences in terms of

sales growth and return on assets was made. It was found that sales growth differed

significantly between groups. However, it is important to note that they did not find

positive results on profitability measures and based their conclusion Oil sales growth

rates.

Overall, this study merits attention for several reasons. First, Dess and Davis have made a

substantial effort to include a broad and relevant set of variables for describing strategy.

Their interviews provided a useful control on the adequacy of the chosen variable set.

Second, a novel methodological procedure was followed to identify strategic groups,

going beyond the simple distinction between firms on the basis of advertising, size or

other uni-dimensional criteria. Third, performance was compared along more than one

dimension, thereby giving some attention to the multi-dimensional nature of goal sets.

However, in spite of these contributions, several limitations need to be pointed out. First,

the emphasis on "intended" rather than "realised" strategies seems unwarranted because

their performance comparison is based on realised strategies rather than intended ones

(Cool, 1985). To the extent desired (intended) and actual (realised) strategic actions

differ from each other, Dess and Davis's focus becomes problematic. Thus, although Dess

and Davis see their focus as an important improvement over previous studies, it may

actually be a weakness. Second, the link between Porter's generic strategies and strategic

group membership is a hypothesis rather than a proven fact. In many ways, the difficulties

34



the authors encountered in their interpretation of their cluster results may stem from this

unestablished relationship. Third, the study's choice to consider only three or four clusters

deviates from accepted methodological practice. Rather than trying to impose a cluster

structure on the data, the researcher should try to discover what number of clusters

exists, given the sample selected. The choice of three or four clusters appears as a post

hoc realisation rather than the result of the characteristics of the sample firms. A fourth

limitation, is the study's analysis of strategy at one point in time and hence its inability to

address the dynamic aspects of strategy. However, the emphasis on "intended strategies

may implicitly alleviate to some degree this limitation. In sum, the major contribution of

the Dess and Davis' study is the use of perceptual data and strategic dimensions drawn

from industry experts to form homogeneous strategic groups.

Harrigan (1985) used the COMPUSTAT tapes and studied 92 retail firms. She found

strategic groups using a clustering technique. She argued that strategic groups were often

confused with market segmentation. In her view, the basic difference between both

concepts is that firms which focus on different market segments target non-intersecting

niches of customers, while firms belonging to different strategic groups target the same

customers. Her definition of strategic groups is customer driven. In her view, different

strategic groups always compete for the same customers. Once different customer groups

are vied for, one can no longer talk about strategic groups.

Asymmetry was conceived as a difference in mobility barrier heights between groups.

Theses differences were created, according to Harrigan, because of past investment

decisions that affected the breadth of the product lines, the pricing of the products, and

cost positions. She added that variables such as brand identification, product quality,

degree of vertical integration, technology, financial leverage and extent of services

offered, can also serve as measures of the height of the mobility barriers. She

concentrated only on four variables to determine strategic groups, namely: inventory

turnover, employee productivity ratio, age of inventories, and advertising to sales ratio.

The selection of the variables, she argued, was a theoretical one but based on the validity

that they had to managers. The retail firms were clustered in seven groups. Dissimilarity

was measured by the statistical difference between groups.

Creation and evolution of groups was not an issue in her clustering application. In

addition, Harrigan did not present the theoretical rationale for the selection of the

strategic variables. Finally, she did not identify the segment or the customer to which the

groups or the firms were aiming to sell their products; a claim made at the beginning of

her paper as necessary to understand rivalry among groups. Actually her objective was to

demonstrate that clustering is useful if used in conjunction with managerial judgement in

identifying strategic groups.
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In another industry study reflecting Porter's influence, Ramsier (1982) used the statistical

technique of cluster analysis to assign foreign banks to strategic groups on the basis of

observed strategies. He was then able to link the timing of the entry of foreign banks into

the US to the strategic groups in that industry. His objective was to ascertain whether

there exists strategic groups among major non-US banks and whether firms within each

group developed similar entry strategies for competing in the US market. His analysis

was conducted on a sample of the 100 largest non-US banks. To describe groups,

measures of product/market orientation, scope of international orientation, and absolute

size were selected.

The cluster analysis resulted in six strategic groups: large global banks, large international

banks, medium international banks, international special purpose banks, medium domestic

banks, and domestic special purpose banks. Using univariate t-tests on the mean levels of

the variables in each cluster, statistical differences between the "closest" groups were

ascertained. Ramsier reported that most t-tests were significant. This was taken as

evidence that statistically differing groups were identified. The major limitation of

Ramsler's study is the restriction of the analysis to data covering only one year, 1980.

One does not know whether the obtained grouping is just a random phenomenon or

whether it represents stable differences in conduct in the banking industry.

The next two studies on strategic groups adopted an approach which is quite different

from the previous works. Ryans and Wittink (1982), and Baird and Kumar (1983) started

with the assumption that firms belonging to different strategic groups are characterised by

different degrees of risk-taking. Therefore, they argue, by measuring similarity in risk-

taking (interpreted as differences in financial risk), an industry1s group structure can be

revealed.

Ryans and Wittink (1982) approached the study of strategic groups looking at security

returns to estimate the competitive structure of the US airline industry. Their reasoning

was that previous studies had provided fragmentary evidence of the relationship between

profitability and strategic groups. Additionally, they argued, the major deficiency of

previous studies had been the difficulty in identifying the strategic groups. They were

concerned with the lack of consistency in selecting variables to cluster firms.

Two assumptions were crucial for using securities as a proxy for identifying groups. First,

if strategic groups respond differently to environmental events then the price of firms'

stocks should reflect these differences. Second, the markets are efficient and therefore,

stocks' price movement will reflect these responses. They further argued that securities

had some important advantages: (1) They reflect the opinion of a number of experts, thus

avoiding the researchefs judgement. (2) Securities data are available for most firms and

industries. (3) It is possible to use a large number of observations because of the

frequency with which they are reported. Thus, a dynamic analysis can be carried out.
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However, as Ryans and Wittiuk pointed out, securities have also some disadvantages.

First, long periods of time need to be studied to fully reflect the environmental

disturbances upon the firms. Second, not all the firms are registered on the stock

exchange. Thirdly, this methodology is mainly applicable to single/dominant business

firms such as the airline industry. Using security returns to measures strategic group

membership for diversified and multi-product firms is much more problematic. There is a

fourth point that the authors did not consider as a disadvantage. Generally, stock prices

are in the short-run determined by very short spurts of supply and demand on the trading

floor, and generally they reflect the anticipated expected returns.

Ryans and Wittink studied the airline industry (a total of 22 firms, mostly single business

firms) and clustered their securities. Nine strategic groups were found, but the authors

never interpreted the dimensions nor their meaning in terms of firm's strategic

positioning. No evidence of the events nor environmental changes that might have

affected the industry or the firms in particular was presented. The researchers concluded

by suggesting that it is worthwhile conducting a dynamic analysis of the forces that may

affect the industry and the firms operating within it. Ryans and Wittink's study merits

attention, because their methodological approach to the study of strategic groups is a

significant departure from previous studies. They showed that alternative methodologies

should be evaluated before attempting to operationalise the concept in a new study.

Similarly, Baird and Kumar (1983) argued that risk taking behaviour of companies might

be an important variable on which strategic groups would vary. The eventual

performance of different groups may be a function of how risky or conservative they

choose to be, particularly in a rapidly changing environment where willingness to pursue

innovative courses of action with uncertain consequences might be important to a firm's

success or failure. Hence, several accounting measures of risk were selected for use as

adequate proxies of financial risk.

The office equipment/electronic computing industry was chosen for analysis since the

majority of the firms in the industry are not diversified. The financial data were available

on COMPUSTAT tapes. Group structure was gauged for a sample spanning the period

1977-1981. The methodology employed in this research was a three-mode-factor

analysis. This is a data reduction technique which allows a simultaneous consideration of

cases (i.e. finns), variables (i.e. ratios) and time. Application of the factor methodology

led to the following findings. First, they were able to identify groups using financial

variables only. Among the 44 firms included in the sample, Baird and Kumar detected

nine strategic groups. No testing was however performed to ascertain whether the groups

differed statistically. Second, a moderate amount of movement of companies among

groups was observed. Finally, it was concluded that the financial risk measures were

'poor proxies' for managerial risk taking. Although strategic groups may differ in terms of
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risk characteristics, they must be studied with a research tool other than accounting or

even market measures of risk to obtain a more accurate picture of their willingness to

bear risk.

In sum, although Baird and Kumar's research showed that it was possible to identify

strategic groups based only on financial behaviour, the major conclusion to be drawn is

that "for truer understanding of the behaviour of strategic groups, all three functional

areas (production, marketing and finance) must be considered simultaneously. An

integrated picture of group strategies is important" (Baird and Kumar, l983:p.4l). As

long as the hypothesis that different strategic groups have different risk levels has not

been tested, the previous identification methods cannot be relied on to establish group

membership. Therefore, a different route should be followed in the study of strategic

groups. First, one must determine a procedure to establish strategic group membership

that is independent from risk-taking considerations. In the next stage, oiie can then

proceed with testing the hypothesis that firms in different groups are characterised by a

different risk-taking conduct.

Hayes, Spence, and Marks (1983) analysed the Investment Banking industry for the

period 1970-1978. The strategic groups were determined with data of a single year

(1978). The researchers made the groupings based upon the most likely customer that

would hire the services of the firm. Thus, their strategic groups reflect the closeness, or

similarity of each firm, in providing the same kind of services.

The selection of the customer-firm links was derived based upon the most likely services

that customers would seek and the perceived strengths of each firm iii supplying these

services. Hayes, Spence, and Marks (1983) used the statistical technique of logit analysis

to identify strategic groups. The logit model allowed them to combine the characteristics

of individual investment banks with the characteristics of individual customers to generate

a probability that a particular bank and client will be matched, given some characteristics

of the firm (a total of2l variables profiling the firm), and estimated the correlation matrix

between strategic groups.

Strategic groups were identified by assuming that banks with similar probabilities of

attracting a particular corporation are competing for the same clientele and thus are close

rivals. When these probabilities differed between banks, the banks were assigned to

different strategic groups. This procedure resulted in four distinct groups whose

closeness or dissimilarity was represented by the direction and value of the correlation

coefficient. A negative correlation between the groups meant low customer overlap,

while positive and large correlation coefficient meant high customer overlap, thus,

strategic group closeness. They concluded from studying investment banking in a

strategic group context that competition within the industry was quitc complex. They
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found that within groups there was substantial competition, but that between groups

competition was much less robust. They did not test for profitability over time.

Cool's (1985) research seems to be the first real attempt to systematically study the

shifting of firms among groups over time. He studied the US pharmaceutical industry for

the period 1963-1982. Cool measured 15 strategic variables. He used both scope

variables and resource commitment variables to identify strategic group membership.

Longitudinal data was used to trace the growth and structure of strategic groups and also

to monitor strategic shifts in group formation. He identified the periods of stability by

comparing the changes in the variance-covariance matrices of the strategy variables in

adjacent time periods, and identifying the breaking points where the matrices differed. His

rationale was that when firms alter their strategic commitments along the strategic

variables, the covariance between these variables should reflect this strategic

repositioning. Strategic groups were also, analysed on multiple measures of performance:

(1) market share, (2) weighted market share, and (3) return on sales (ROS). The study

looked for performance differences based on return on sales, risk factors and risk

adjusted return on sales.

The major findings of Cool's study were that the strategic asymmetry among strategic

groups changed over time. Some strategic groups were more stable than others and a

large number of membership changes occurred. Further, Cool found no performance

differences across the groups in terms of ROS and risk adjusted ROS. The groups also

exhibited no difference in terms of risk profiles. He concluded that there could be

differences in performance and risk profiles within groups rather than across groups.

Cool, however, did not answer the question about the criteria to select the variables and

followed the common approach taken by other researchers, with the variant of selecting

variables based upon segmentation, and well known industry wide factors such as R&D,

and marketing commitments. Nonetheless, the major contribution of this study is the

development of a more elaborate theoretical framework for strategic group analysis.

Fombrun and Zajac (1987) studied the environmental postures of 113 of the largest 300

financial institutions. They hypothesised that a finn's environmental posture, in

conjunction with structural mobility barriers such as size and institutional function (bank,

thrift, financial services) could identify strategic groups. Environmental posture

questionnaire measures included domestic and international efforts; degree of external

expansion; the number of linkages with other banks, thrifts, or financial service firms; and

extent of government lobbying. They used regression analysis and cluster analysis to

analyse their data.

Cluster analysis resulted in three strategic groups. The first group consisted of 13 firms,

mostly banks and financial services firms, which emphasised many linkages with other
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institutions. The second group emphasised product specialisation and self-sufficiency and

was composed of 37 firms, most of which were large thrifts. The third group viewed their

competitive environment as threatening and emphasised merger activity and lobbying.

Lewis and Thomas (1990) studied the strategic groups in the UK retail grocery industry.

Strategic dimensions were resource commitments and scope. Resource variables were

average store size and advertising intensity. The scope variables were the number of

stores, food sales as a proportion of supermarket sales, number of food lines offered,

proportion of lines which were store label lines, and supermarket sales as a proportion of

group sales. Performance was measured as return on sales, return on capital, and growth

rn price/earning ratio.

The Lewis and Thomas study did not find much support for the strategic group -

performance relationship. Groups were generated based on their size, based on cluster

and factor analyses, and based on discriminate analyses. Each of the methods produced

groups, but the groups based on factor analysis were better defined than those resulting

from cluster analysis. For groups based on size, there were no significant differences in

performance. For the cluster analysis groups, there was little evidence of performance

differences. Only the return on sales measure of performance yielded significant results

(probability < 0.01) for clusters based on the strategy variables and based on the factor

analysis. The discriminant analysis predicted correct group classification based oii

performance measures. They concluded that since there was so much within-group

variation in performance, the firm may be the better unit of analysis for explaining

performance differences.

This concludes the review of the strategic group studies conducted from both, Industrial

Organisation and Strategic Management studies point of view. The research into strategic

grouping done thus far has supported numerous hypotheses about the existence and

implications of strategic groups. In addition, the above studies have clearly illustrated that

the strategic group concept has many potential applications in the study of industries.

Groups have been identified in many industry settings, both through case studies and

through cross-sectional statistical procedures. Evidence has been presented to suggest

that the existence of groups does affect the intensity of rivalry within a market, and thus

plays a role in determining market performance.

3.3. SUMMARY

The concept of "strategic groups" has received increasing attention, since its initial

introduction by Hunt (1972). Its application to many different industry settings has

ifiustrated that the strategic group concept has potential to provide insight into the nature

of strategy - performance relationships and into the analysis of competition in general.
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The theoretical literature provided many opportunities for empirical research because it

changed the level of analysis and introduced a dynamic process to entry barriers.

Therefore, following Hunt, numerous studies have been performed on the subject of

strategic groups. All these studies attempted to identify strategic groups in various

industries. The main differences between them arise from the choice of methods used to

identify and define strategic groups. It is obvious from these studies that tl1ere is no one

way of defining strategic groups. In fact, the choice of the main strategic dimensions for

defining strategic groups has been strongly influenced by the characteristics of the

particular industry being studied and the purposes of the study.

The orientation toward industry performance was evident in 10 research, while the focus

on firm performance characterised research in strategic management. 10 research

typically was conducted on cross-sectional industry samples, with strategic groups

identified on the basis of a single variable such as size, advertising intensity, geographic

origin, or with a small set of variables, including advertising, R&D intensity, vertical

integration, and size. On the other hand, strategic management research on strategic

groups typically was confined to a single industry, with the variables used to identify

groups selected in the context of the industry under study. These two different

orientations or purposes have led to examination of different types of groupings or

subsets of firms in a given industry, creating a confused picture of the significance and

value of strategic group concept, whether it be used for providing insight into industry

performance issues, or for advice to management.

The wide variety of methodologies applied to the study of strategic groups has added to

the confusion. Some approaches have been descriptive, and others quite elaborate in

terms of their statistical methods. Both the 10 and strategic management literature have a

predominantly empirical basis in their orientation, but the work is not, in general, of a

theory-building, theory-testing kind, except for whatever guidance the SCP and strategy

paradigms provide. Lacking is the attention to the theoretical definition of the strategic

group concept, which could guide empirical work and provide a common thread of

research.

The JO research studies were generally static. They sought to explain the industry

performance that resulted from a given industry structure. Structure was definitionally

stable. That is, the firm was stuck with the structure of its industry and had no latitude to

alter the state of afl'airs. However, firms can fundamentally change the structure of their

industries through their actions. Accordingly, the strategic management literature added a

dynamic dimension to the industrial organisation literature. A dynamic process in which

firms influence the effects of industry structure was established.
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Finally, it is important to note that the observations made in this chapter about the

existing empirical evidence on the concept of strategic groups, were not intended to

downgrade, in any way, the contributions of the previous studies. Indeed, the framework

of the proposed methodology to study strategic groups within the UK construction

industry, to be outlined in the methodology chapter later in this thesis, could not have

been formulated without the insights gained from previous strategic group research and

the recent expansion of the body of knowledge in the strategic management field.

However, if the understanding of the implications of strategic group analysis to the

strategic management of firms is to be advanced, the question of what the contributions

of the accumulated research on the strategic group concept, had to be posed and

addressed.
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CHAPTER FOUR

SYNTHESIS AND RESEARCH QUESTIONS

4.1. DTRODUCTION

The previous chapter presented a detailed review of existing empirical studies on

strategic groups. Emphasis was placed on the diverse array of methodologies used to

explain intra- and inter-industry differences in performance and conduct.

The first section of this chapter builds on the work of McGee and Thomas (1986), and

Thomas and Venkatraman (1988), by presenting a critique and an evaluation of the

empirical evidence on the strategic group concept. Even though many studies have

explored different aspects of strategic groups, it is still unclear how this concept can be

applied to defining and analysing strategy and strategic groups. The definition of the

concept of strategy and the formulation of strategic groups is the subject of this chapter.

This study's research questions which relate to the dynamic characteristics of strategic

groups and the performance implications of strategic group memberships, will also be

addressed. The rationale and discussions accompanying the research propositions which

will be tested in subsequent chapters, are intended to provide guidance for an exploratory

study.

4.2. A CRITIQUE OF EXISTING STRATEGIC GROUP STUDIES

It is evident from the literature review, that the strategic group studies diverge in their

goals and orientations. Although all studies refer to the same concept of strategic groups

to be employed in their analysis of industry performance, their empirical definition of the

concept differs substantially. Conceptually, there is agreement on the definition of

strategic groups, as a group of firms within an industry following similar strategies or

competitive actions. The problem, however, is defining and identifying "similar strategies"

to which the various researchers give little direction. The identification of the relevant

strategic dimensions used by firms in a given industry is a key, but often neglected issue.

Although Porter (1980) offers some suggestion as to what dimensions are generally

important when identifying strategic groups, little in the way of specific guidelines for

choosing among these dimensions is furnished. Moreover, most of his hypotheses were

left untested by him. Hence, procedurally, there is great diversity among researchers who

have tried to identify strategic groups. The differences arise mainly from their choice of

strategic variables which represent the elements of the firm's strategy.
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Many studies have used single indicators such as size to form strategic groups. Using size

as a proxy is deficient since size is a structural variable and does not fully capture

strategic similarities. Firms can sometimes be of equal size but yet may follow divergent

strategies to attain similar performance. Hence size is not a valid factor for classification

on its own.

Most prior studies have excluded either scope or resource commitment decisions in their

operationalisation of the strategic group concept. These exclusions led to incomplete

model specifications and inconclusive empirical results. Some researchers used either one

or more resource commitment variables (like advertising intensity, R&D expenditures,

size) as in the studies of Porter (1979); Oster (1982); Caves and Pugel (1980), while

others have used scope variables (Howell and Frazier (1983), and Harrigan (1983)).

These variables have been selected as descriptors of strategy for group formation. The

choice of the dimensions does not seem to be guided by any clear theoretical rationale.

Neither is there any explanation provided as to why these dimensions are selected and no

other. Little in the way of specific guidelines for choosing among these dimensions is

furnished.

Although, different approaches to measuring the existence of the groups have been

attempted, few have undertaken longitudinal studies in order to observe the mobility of

the firms among groups. A few studies such as Oster (1982), Cool (1985), and

Fiegenbaum (1987) analyse longitudinal models of strategic groups. The majority of

previous studies demonstrate the existence of strategic groups at a particular point in

time, and have treated the problem statically rather than dynamically. The level of analysis

and the objectives of these studies, did not permit a more detailed longitudinal

observation of the dynamics of strategic groups' formation and evolution. The observed

groupings were taken as evidence that strategic groups identified at a given point hold

over time. However, according to Mintzberg, (1978), strategy is "a pattern in a stream of

decisions," that is, a firm's behaviour changes over time. This is an aspect not considered

in most studies.

It is further evident that most studies have been mainly restricted to relatively simple

industries, such as airlines, brewing, and investment banking. These industries are

primarily populated by undiversified and single/dominant business firms, where the issue

of aggregationldisaggregation of data on strategy and performance variables are less

problematic. Thus, as Thomas and Venkatraman (1988) justifiably pointed out that given

the "increasing trend towards diversification and globalisation, as well as consolidation of

industries, the generalisability of research results from such studies is likely to pose major

concerns" (p.546).
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Further, the question of within group and across group performance differences is still

not firmly established. Researchers have consistently proposed a systematic relation

between strategic group membership and firm performance. From a theoretical viewpoint

the main contributions to the explanation of intra-industry performance differences are

found in the work of Porter (1980). As mentioned earlier, he argued that profit rates may

differ systematically among groups in an industry, and offered explanations ranging from

mobility barriers to firm-specific factors in order to explain such differeilces. However,

there is no consistent, uniform support from the empirical studies for the differential

performance hypothesis between strategic groups.

The literature review of the accumulated research indicated that evidence of the

membership-performance relation is mixed at best. The level of support varies across

studies, and some found no significant relationship at all. For instance, Howell and

Frazier (1983), and Cool (1985) did not find profit differences among firms in their

single-industry studies. On the other hand, Oster (1982), and Dess and Davis (1984)

identified peiformance effects. Also, where inter-group performance differences were

tested (e.g., Porter (1979) and Oster (1982)), results either pointed to equal performance

across groups, or only partial support for the hypothesis could be found. Thus,

uncertainty persists concerning sources for these mixed findings. Whether this lack of

support is attributable to the wide variety of procedures used to identify strategic groups,

or whether it is a reflection of actual strategic groups performances, cannot be concluded.

A further limitation of the previous analyses, with the exception few studies such as Oster

(1982), Dess and Davis (1984), and Cool (1985), is the exclusive reliance on "single"

performance indicators to draw inferences about intra-industry performance differences.

From a behavioural viewpoint at least, performance is a "multi-dimensional" concept,

which implies that multiple performance indicators need to be employed.

In sum, although there is sufficient evidence to support the identification of strategic

groups, many ambiguities still surround the "strategic group" concept which need to be

addressed to be more conclusive about the usefulness of this concept. Prominent among

these ambiguities are the issues pertaining to the definition of the concept itself; the

selection of key strategic variables to identify the strategic groups, the absence of an

empirical analysis of how and why strategic group structures change over time, and the

lack of convincing evidence that different strategic groups exhibit differing performance

results. The main objective of this study is the development of a general framework for

the identification of strategic groups, the examination of the dynamic characteristics of

strategic groups, and the investigation of the relationship between performance and

strategic group membership. These issues will be addressed in the following sections.
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4.3. INDUSTRY CONTEXT

As mentioned earlier, to date most of the studies on strategic groups have been primarily

limited to the manufacturing and service industries, e.g. airlines, brewing, insurance,

paper and pulp industry . . etc. It is evident that this diverse set of industries share one

common characteristic among them, namely, they are not diversified industries. In fact,

some researchers (e.g. Hatten, 1974; and Patton, 1976) strongly justify the choice of their

industry for the expressed purpose of being undiversified.

The objective of this study is to apply the strategic group concept to the UK construction

industry which is a complex and diversified industry, exhibiting characteristics of both a

service-based and a manufacturing-based industry. Construction is a highly fragmented

industry comprising of many firms, some successful and others not so successful. The

presence of a large number of firms of varying sizes, profitability, and extent of

technological and geographical diversity is expected to provide a richer data source for

analysing the strategic groups concept. Therefore, the UK construction industry provided

the setting for this study.

4.4. TuE FORMULATION OF STRATEGIC GROUPS

For research on strategic groups, it is crucial to understand what the "strategy" concept

means. For more than three decades, researchers in the field of strategic management

have discussed the question of strategy definition. As there is stifi no generally accepted

definition, the literature review presented in the following section will illustrate the

different approaches for conceptualising strategy.

4.4.1. The Concept of Strategy

A plethora of definitions have been advanced by authors in strategic management, each

seeking to advocate their preferred definition of strategy. Consequently, a body of

"partial" theories dealing with major aspects of the management of strategy were

developed.

Studies by Chandler (1962), Cannon (1968), Andrews (1971), Drucker (1974), and

Steiner and Miner (1977) defined strategy as consisting of decisions, actions, and plans

that will be taken by the firm in order to achieve its goals. Whereas Hofer (1973), Hofer

and Schendel (1978), Mintzberg (1978), Quinn (1980) and Gluck et al., (1982) employed

a different approach. Their definition of strategy was concerned with the development of

a viable match between the opportunities and risks present in the external environment

and the firm's capabilities and resources for exploiting those opportunities (Hofer, 1973).

In other words, strategy is defined as the firm's action or reaction as a response to the
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nature and magnitude of environmental changes and pressures. Mintzberg (1978), for

example, defines strategy as "a pattern in a stream of decisions". With this, he essentially

emphasises that strategy is the negotiated outcome of an array of incremental decisions

committing the firm in successive steps to a certain course of action. Similarly, Schendel

(1978), defined strategy as the means chosen to achieve the firm's purpose while

recognising and satisfi,ring the opportunities and restraints offered by the environment.

The importance of the environment-strategy link is seen in much of the literature which

typically stresses how strategic management revolves around top management's

perception of their organisation's environment and the marshalling of organisational

resources in order to take advantage of opportunities or cope with threats (Andrews,

1980; Christensen et al., 1987).

Although this set of definitions represents only a smali sample of the total population of

definitions used, this short list illustrates that the definitional confusion, pointed out

several years ago by Hofer and Schendel (1978), still characterises the strategic

management field of today. Extensive reviews of the various definitions of strategy are to

be found in Schendel and Hofer (1979), and Bracker (1980). The lack of consensus

among researchers on an appropriate definition of strategy has hampered the search for

configurations of strategic variables that optimise a firm's strategy and performance.

Schendel and Hofer's (1979) pioneering work in defining strategic management called for

"a definition of the strategy construct acceptable and usable by all... in particular, a

definition is needed that will lend itself to measurement and comparison among firms"

(p.516). The requirement that there be one definition of strategic management abounds in

the literature. Hatten and Schendel (1975-6) noted the lack of clarity of what strategy is,

while Anderson and Paine (1975) highlighted the field's inability to stick to one meaning

of the term. Later works such as Snow and Hambrick (1980) discussed the theoretical

and methodological problems associated with defining strategy and concluded that there

is a need for multiple measurement sources, connections between theory and

measurement need strengthening, and comparative studies.

Recognition of deficiencies in previous descriptions of strategy, coupled with the

movement of the structure of firms towards conglomerates and the rise in diversification

activity, have resulted in the emergence of hierarchical levels of strategy. Several theorists

have acknowledged the "hierarchy" of strategies concept. Ansoff (1965) conceptualised

organisational decision making as strategic decisions, administrative decisions and

operating decisions. Vancil and Lorange (1975) define three levels of strategy as viewed

in diversified companies - setting corporate objectives, setting business objectives and

establishing the required action programs at the functional level. Miles and Snow (1978)

identify three broad types of problems facing an organisation: entrepreneurial,

engineering, and administrative. However, the hierarchy obtained a standardised

47



definition in the work of Hofer and Schendel (1978). They proposed that strategy

comprised of a three-tiered hierarchy:

1. Corporate strategy: this level of strategy applies to the whole enterprise and

involves the selection of the businesses in which a firm would compete.

Essentially, the strategic decisions at this level are concerned with the

management of the firm's portfolio of businesses, i.e., it focuses on the scope of

the firm as a whole.

2. Business Strategy: this level is less comprehensive than the corporate level,

and it focuses on how to compete within a particular industry or product-market

segment. In addition, it is concerned with designing appropriate strategies for

integrating the various functional level strategies.

3. Functional strategy: this level consists of decisions made by the functional

areas of a business (e.g. marketing, manufacturing, ..etc.) in support of both the

business and corporate strategies of the firm. Thus, functional strategies are more

concerned with maximising resource productivity.

For each level of organisational strategy, four components of strategic decisions can be

identified (Hofer and Schendel, 1978). These include: scope; resource allocation;

competitive advantage; and synergy.

1. Scope: represents the extent of the firm's present and planned interactions with

its environment. Determination of the scope of a business "is the most important

strategic question that general managers confront, since it provides a context

within which all other strategic questions can be considered" (Abell, 1980:2 17).

2. Resource Allocation: is the level and pattern of the firm's past and present

resource and skill allocations. The allocation of resources (funds, fixed assets and

people) in terms of priority is a significant strategic decision.

3. Competitive Advantage: identffies exactly where the firm is superior to its

competition, e.g., an edge over its competitors in access to raw materials,

technology, or distribution.

4. Synergy: is the joint effects that are sought from the firm's resource allocations

andlor scope decisions. For example, in some firms technical research and

marketing come together to create new products/services which are able to

promote competitive advantages to support the firm's activities.
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In sum, strategy represents a different concept to different persons. It thus remains

necessary to define the view adopted on strategy in this study, as will be discussed in the

next section.

4.4.2. Mapping the Strategic Space

In line with many researchers, Fiegenbaum (1987) argues that a firm's strategy can be

described in term's of three major dimensions which serve as a guideline for the purpose

of formulating strategic groups:

1. The level of strategy (corporate, business, and functional).

2. The component of strategic decisions (scope, resource allocation, competitive

advantage, and synergy).

3. The influence of time on strategic decisions.

These three dimensions capture the nature of strategic environment, or strategic space, as

labelled by Fiegenbauni A firm's strategic decisions, and hence strategic groups, can be

defined for each level of the organisation, for each strategic component, and for each

time period as well as for any combination of the three (Fiegenbaum, 1987).

In the following sections, the above listed dimensions will be addressed. It will be

established which level of strategy is crucial for delineating firms in this study and the

definition of strategy adopted in this research, what sets of variables will be used as

inputs to the methodological procedures, and the selected time period for analysis will be

identified.

4.4.2.1. Level of Strategy

The level of interest in this study is at the corporate level of the firm. The reason for

choosing to analyse strategic groups at the corporate level is twofold. First, prominent

among the obstacles that prohibited research on strategy at the business level, are data

gathering problems. The researcher had to contend with inadequate databases for

conducting this highly quantitative research which required variables of considerable

depth. The published and publicly available data sources provide mainly information at

the corporate level. Second, to the best of the author's knowledge, this is the first

empirical investigation of the concept of strategic groups in die UK construction

industry. The objective of this study is to investigate the relevance of the strategic group

theory in general, and its applicability to the UK construction industry, in particular.
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Selecting the whole firm as the unit of analysis (the corporate level) is intended as the

foundation of future research in this area.

The basic assumption which governed the gathering of research data, was that although

many organisational members may play some part in scanning the environment, "the point

at which information converges and is interpreted for organisational action is assumed to

be at the "top managerial level". Hence, it is assumed that top level managers are

responsible for interpreting the organisation's environment and for formulating a strategy

to respond to that environment.

The literature of strategic management is replete with many variations on the definition of

corporate strategy (Chandler, 1962; Ansofl 1965; Glueck, 1980; Bourgeois, 1980;

Newman and Logan, 1971). Corporate strategy is generally defined as the pattern of

decisions in the firm that determines and reveals objectives, produces the principle

policies and plans for achieving objectives, and defines the range of business the company

is to pursue, and the nature of the economic and non-economic contribution to

shareholders, clients, employees, and society (Andrews, 1980). With this view, corporate

strategy is considered a process of continually aligning four major factors affecting the

firm: environmental threats and opportunities, internal corporate strengths and

weaknesses, management values and aspirations, and the values imposed by the society at

large.

The definition used in this study considers the strategy of a firm as a set of goals and

objectives, a set of courses of action, and the application of resources to this set of

actions enabling a firm to achieve its goals; while responding to the perceived

opportunities and constraints in the environment.

Action sets refer to the directional choices that are made to achieve firm objectives in

view of environmental opportunities and constraints (Cool, 1985). In the literature, action

sets have frequently been framed as "scope" choices, following Ansoffs (1965)

pioneering discussion of the "components" of strategy. Essentially three kinds of scope

choices can be distinguished: (1) the product-market choice, determining what markets

are or will be targeted by strategic actions, (2) the breadth of product-market scope,

refening to the degree of customer focus pursued within each market; and (3) the

geographic scope, defining the spatial reach of the strategic actions. The second part of

strategy, the application of resources, refers to the commitment of distinctive resources

to pursue the intended actions, given environmental constraints and firm objectives. This

definition of strategy will be the basis for the discussion of the strategic group concept in

this thesis.
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4.4.2.2. The Components of Strategic Decisions

In line with Cool and Schendel (1987), the author argues that scope and resource

allocation decisions reflect major strategic decisions, whereas competitive advantage and

synergy represent the results of scope and resource allocation decisions taken by the firm

(Hofer and Schendel, l978:p.25). Most prior studies have excluded either scope or

resource allocation decisions in their operationalisation of the strategic group concept.

The development of strategic groups using a narrow conceptualisation of strategy is

unlikely to capture the complexity of the strategy construct. Unless both scope and

resource allocation aspects of the strategy construct are included in the empirical design

of the strategic group concept, no real strategic groups are identified within industries

(Cool, 1985; Fiegenbaum, 1987).

Further, in accordance with the definition of strategy adopted in this study (section

4.4.2.1), strategy is composed of three facets: goals, actions (including scope choices)

and resource allocations. In trying to find workable guidelines (rather than theoretical

arguments) for defining corporate strategy, strategic groups will be defined in operational

terms, not in terms of company goals and objectives. While it may be valid to categorise

strategies on the basis of goals, this is difficult to implement empirically since goals are

not directly observable. Therefore, this study will utilise two components of strategic

decisions, namely scope which focuses on the nature and diversity of a finn's operations

(both by activity and geography) and resource allocations. The rationale for the selection

of this study1 s key strategic variables used to delineate the strategic groups, and their

definitions will be reviewed in detail in chapter six.

4.4.2.3. The Selection of Time Period

Strategy is a complex process requiring many variables to describe it (Chandler, 1962;

Hedberg et al., 1976; Miller and Friesen, 1980). Organisational adaptation to change

takes place over time and needs to be studied longitudinally to understand the dynamics

and the complex interactions between decisions and events.

Miller and Friesen (1982), enumerate several advantages to the longitudinal method

which are important in researching strategic concepts. These include:

1. making mis-specification of strategic models more obvious simply because it

examines processes (i.e. any sequence of changes in organisational variables);

2. highlighting the time-related changes in organisational variables which may be

attributable to changes in the external environment, e.g. recession; and
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3. providing information about firms which allows researchers to make inferences

and explain why certain events occur.

To establish whether strategic groups identified in one point in time hold in another, static

analyses needs to be expanded to longitudinal analyses. In this study, a longitudinal

approach was adopted to examine the strategic groups concept. Longitudinal research is

defined as those techniques, methodologies and activities which permit the observation,

description and classification of organisational phenomena in such a way that processes

can be identified and empirically documented (Kimberly, 1975; Miller and Friesen, 1982).

The time period selected for this study covers the period between 1986-199 1, inclusive.

Since the thesis rests on an analysis of corporate strategy of construction firms, its

methodology is crucially dependent on the availability of measures of scope (extent of

activity and geographic diversification) and resource allocations. The starting year was

dictated by the availability of a comprehensive array of secondary data. Available

information for the years prior to the chosen study period being somewhat less than

complete, prudence demanded that the chosen period be restricted to six years.

One would have liked ideally to have had a longer study period to reflect on strategic

changes exhaustively. An attempt was initially made to gather data for the period 1979-

199 1. However, this was not feasible mainly because until the issuance of Companies Act

in 1986, it was not obligatory for companies to disclose, in their annual reports and

accounts, the breakdov of their principal activities and geographical analysis by

turnover (Holmes and Sugden, 1990). Without any obligation to do so, relatively few

companies disclosed this type of information prior to 1986. Since the measures of the

firms' activity and geographic diversity in this study are calculated on the basis of these

reported breakdowns in turnover, few could be derived for the years prior to 1986.

Moreover, published historical data are typically available at extra monetary costs to the

researcher. Acquiring the historical information for the few firms that did disclose the

necessary data would have been very expensive for the author. Consequently, the time

period from 1986 to 1991 was chosen for the main thrust of the analysis.

Numerous researchers investigating the effects of strategy on performance (e.g.

Christensen and Montgomery, 1981; Bettis, 1981) often choose a five year time period to

mitigate effects of unusual events and to average effects of swings in the economy. The

selected time period for this study highlighted the significant economic changes in the

market conditions, which had a profound impact on incumbent construction firms. In

addition, it was felt that these economic changes had resulted from causes sufficiently

recent to permit the collection and evaluation of evidence and the formulation of

explanatory propositions. Thus, a choice of a six year study period is both consistent with

previous strategy research of this kind and particularly relevant for this study.
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4.5. DYNAMIC CHARACTERISTICS OF STRATEGIC GROUPS

Understanding dynamics in strategic management is crucial since the formulation of

strategy is an evolutionary process and a dynamic reality (Mintzberg, 1978). As stated

earlier, the majority of previous studies have looked at strategic groups from a static

point of view, and have either explicitly or implicitly assumed that strategic group

membership remains unchanged over time. This premise, however, loses its surface

validity when strategy and strategic group membership is traced over longer time periods

(Cool, 1985). Therefore, the assumption of stability becomes a proposition that needs to

be tested, especially in the context of a longitudinal research design as follows:

(P1): The number of strategic groups will change over time in accordance

with changes in key strategic dimensions.

Another aspect of strategic group dynamics relates to the strategic group shifts over time

and its relationship to the management of strategic change. Cool (1985), defines strategic

group shifts as a relocation of a firm from its existing strategic group to another strategic

group; a relocation to a newly formed strategic group; or a relocation of the whole

strategic group as an entity to move toward a new strategic position in the strategic

space, following a change in the firms' unique combination of strategic actions and

resource allocations. This notion is a necessary element for the dynamic analysis of the

strategic group phenomenon. Thus, it will be proposed:

(P2): The location and composition of strategic groups will change over

time in accordance with changes in key strategic dimensions.

Another aspects of the structural shifts which will be explored in this study, relates to the

overall strategic group membership stability over time. Some strategic groups may

witness a greater membership stability than other strategic groups. Thus, it will be

proposed:

(P3): Within strategic groups, sub-strategic groups will appear which

exhibit different degrees of stable membership compositions

over time.

Support for these propositions arises from the premise that suggests the external

environment is unstable (Dess and Beard, 1984) and that firms are trying to adapt their

strategic behaviour to environmental change (Aldrich, 1979; Miller and Friesen, 1980;

Hofer and Schendel, 1978; Chaffee, 1985). To identiiy the appropriate "match" between

the external environment and the firm's capabilities and resources which may change over

time, firms make either major strategic changes or strategic adjustments (Snow and
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Hambrick, 1980; Porter, 1980). The final outcome may be that strategic group members

or the strategic group as a whole will be located in a new position in the strategic space

over time (Fiegenbaum, 1987).

4.6. PERFORMANCE INEPLICATIONS OF STRATEGIC GROUPS

As outlined in chapter three, most prior studies on strategic groups have already

examined the link between strategic management actions and performance in some detail.

However, the analysis remains fraught with major empirical and conceptual problems.

Prominent among the empirical difficulties is the selection of adequate measures of

profitability. The conceptual ambiguities concern the variation in performance between

and within strategic groups, and the effect of mobility barriers on levels of profitability.

Porter (1979, 1980) presented a theory which suggests that firms following similar

strategies will tend to have similar performance profiles. He also asserted that mobility

barriers serve to explain why some strategic groups are able to achieve persistent

performance advantages over other strategic groups. These barriers protect successful

strategic groups from entry by firms within the industry but in different strategic groups

who try to shift their strategic position.

Mobility barriers are those strategic group-specific action sets (or strategic scope

choices) and resource allocation decisions which cannot be readily imitated by firms

outside the group without significant costs, substantial lead times, or uncertainty about

the outcome of the decisions (Lippman and Rumelt, 1982; McGee and Thomas, 1984).

Stated differently, mobility barriers result from the finns' unique way of deploying

resources to certain sets of actions. Further, barriers reflect the present and the past

decisions taken by a firm and are therefore changeable over time (Cool and Schendel,

1988).

The strategic group theory asserts that strategic groups with high mobility barriers (e.g.

high levels of investment in large scale operations, size), will consistently enjoy above

average profitability. Initial differences among firms in access to capital, raw materials,

and technology, for instance, may alter the ability of different firms to compete on

different levels. These differences may indeed create asymmetries among firms,

permitting some firms to enjoy superior performance levels. Thus, it will be proposed:

(P4: Performance differences (measured in terms of a set of economic

dimensions) should exist between strategic groups, in a given year.

However, as stated in section (4.2), there are few empirical evidence to support the a

priori claim that some strategic groups have better performance levels than others.
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Overall, the performance implications of strategic group membership, albeit often

acclaimed as existing, has received little substantiation (Cool and Schendel, 1988;

Fiegenbaum, 1987). Conclusive findings of an influence of group membership on profits

is lacking in the empirical evidence on strategic groups. This may be attributed to the

individual firm characteristics which have been under specified or missing in the previous

strategic group studies and thus potentially leading to the inconsistent test results.

Finally, most previous studies have treated performance as uni-dimensional concept.

However, the choice of a performance measure implies a choice of a corporate objective,

and since finns have multiple-objectives (Hatten, 1974; Hillebrandt and Cannon, 1990);

this study views performance as a multi-dimensional concept. Thus, a set of five

performance measures will be used to examine the inter-strategic group performance

differences over time. The performance proposition will compare each performance

criterion individually to ascertain whether the individual performance indicators exhibit

different performance results. A detailed discussion of these economic measures and their

definitions is provided in chapter six. This concludes the discussion of research questions,

issues and propositions.

4.7. SUMMARY

The literature review revealed a number of research opportunities in the strategic group

area. It has clearly demonstrated that there is a need to develop an analytical framework

for the study of strategic groups. Specifically, to further the understanding of the

strategic group phenomenon, a set of guidelines which will allow a better identification of

strategic groups and an improvement of the analysis of research questions related to

strategic groups, is needed. The development of these guidelines was the subject of this

chapter.

A number of questions and research issues were raised summarising the state of the art of

knowledge on the strategic groups phenomenon. Briefly, these questions related to the

various perspectives on the definition of the strategy concept and the definition adopted

in this study, the formulation of strategic groups, the dynamics and stability of an

industry's strategic group structure over time, and the performance implications of

strategic group membership. In turn, these research issues lead to four broad research

propositions which will be tested in subsequent chapters.

The focus of this thesis is at the corporate level of the UK construction firms, for the

period from 1986 to 1991, inclusive. This study will utilise two components of strategic

decisions, namely, scope which focuses on the nature and diversity of a firm's operations,

both by activity and geography, and resource allocations to delineate the strategic groups

in the construction industry. In the next chapter, the characteristics of the uK

construction firms will be discussed.
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CHAPTER FIVE

STRATEGY AND UK CONSTRUCTION FIRMS

5.1. INHWDUCTION

Achieving a "match" between a firm's resources and skills, the environmental

opportunities and risks it faces, and the purposes it wishes to accomplish requires that a

firm engages in a set of activities commonly referred to as strategy formulation (Hofer

and Schendel, 1978). Understanding industry structure is a critical input to good strategy

formulation since it has a strong influence in determining the competitive rules of the

game as well as the strategies potentially available to the firm (Porter, 1980).

This chapter is concerned with integrating concepts of strategy to the characteristics of

construction firms. Hence, the general structural characteristics of the UK construction

industry and the corporate strategic behaviour of the firms operating within it will be

outlined. Diversification by both geography and activity has been the dominant strategy

among most large construction firms. Thus, the reference to construction firms rather

than contracting ones is deliberate. Most construction firms are multi-product, operate in

markets other than contracting, and have grown by diversification. The chapter will begin

with a brief overview of the key aspects of the UK construction industry which largely

define the battle ground in which the firms compete.

5.2. A PROFILE OF THE CONSTRUCTION INDUSTRY

The construction industry can be defined as the industry in which employers and

employees are associated for the purpose of erecting, completing, renovating, repairing,

maintaining or altering buildings, civil engineering structures, earthworks, track laying

and road building, whether the work is performed, the material prepared or the necessary

articles made on the sites of the building or elsewhere (Pienaar, 1987). From whatever

standpoint regarded, the construction industry of a modem industrial nation is a major

factor in its economic and technological progress (Brech, 1971). The performance of the

industry is of vital importance to the overall economy because the sector produces the

infrastructure necessary for other sectors of the economy to function. The UK

construction industry contributes nearly 7% of the gross domestic product (Manser,

1994).

Construction is a fragmented industry where firms of widely differing sizes - a small

number of very large firms and a vast number of small firms - coexist (Male, 1991).

Indeed, the 207,400 heterogeneous and fragmented firms found in the construction
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industiy, range between international giants at one end of the scale to thousands of small

firms and self-employed individuals at the other. The majority of firms are small (95%

employ fewer than 10 people), but half the industry workload is undertaken by the top

1% of largest firms (Manser, 1994). Size is often a consequence of the types of activity

undertaken as well as an indicator of the relative success of a particular firm (Ball, 1988).

In an economic environment characterised by the presence of large construction firms,

which are capable of producing extremely wide range of activities and can potentially

enter and compete in a number of different industries; it is difficult to establish where the

boundaries of the construction industry should be drawn. Unlike many other industries,

construction is not a single activity, but a group of activities loosely related to one

another by the nature of the their products and technologies (Lange and Mills, 1979).

"construction can be said to span several markets rather than a single market. The

divisions between the various markets (civil engineering, industrial building, speculative

house building ..etc.) may be best viewed as a series of overlapping markets with

considerable interaction at the margins" (Lowe, l987:p.57). The characteristics of the

type of market structure in which the firm operates, vary with different market segments

(Ball 1988). For instance, the economic forces operating on speculative builders are

different from those on contractors. Generally, the former have to worry about land

acquisitions whereas, for the contractor, land assembly and its cost is the client's problem

not their own.

Another characteristic is the issue of the industry being a project based industry, with no

two projects being the same, and tailor made to suit a particular client's demand. Each

project effectively starts up as an autonomous production process which can be

considered to be sold before it is produced. Due to the tender process by which most

forms of contract are let in undertaking projects.

Further, one of the most enduring characteristics of the construction industry is its

variability of demand because of the durable nature of its output, which in many ways

shapes the nature of the industry and the firms which operate in it (Langford and Male,

1991). Apart from affecting the general profitability of firms, the overall pattern of

unstable demand has other important consequences for the construction industry such as

the high level of casual and unskilled labour used (Casson, 1987). Construction is a major

provider of employment opportunities. In 1991, approximately two million people were

employed in construction-related industries, constituting some 8% of the total UK

workforce (Langford and Male, 1991).

Despite the atomistic structure of the industry, a number of large construction firms have

annual turnovers in excess of billions of pounds. Establishing a firm is relatively simple

and often requires little capitalisation. As a consequence, the rate of business failure is
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high, and the ratio of new and discontinued businesses to operating businesses is

considerably greater in construction than in most other industries. Since the second

quarter of 1991, the number of insolvencies of construction industry companies has risen

steadily (DOE, 1994), as illustrated in Figure (5.1).
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Figure (5.1) : Number of business failures due to insolvency in construction,
(source: Department of the Environment, 1994).

The high rate of business failures can be attributed largely to small firms (e.g.

subcontractors) entering a risky industry having a low capital entry requirement (Barnard,

1980). Such firms meet a volatile and fluctuating demand that requires considerable

management skills as well as technical knowledge; many of these attempting to set up and

survive in the industry are unaware of the pitfalls involved.

In sum, it is clear that the prosperity of the construction industry is of importance, not

oniy to the people involved in the industry, but to the overall economy.

5.2.1. The Role of Subcontracting

Among the specific features of the construction industry, the most prominent one is

uncertainty. According to Bishop (1975), "organisations in the construction industry

exercise less control over their markets than in many manufacturing industries" (p.62).

The situation is unique, not only because work is centred around customised and

geographically dispersed projects undertaken by a craft-based workforce, but also

because of the uncertainty associated with being awarded successive contracts.

The use of subcontracting is a popular response to cope with uncertainties.

Subcontracting provides the industry with a flexible and highly mobile workforce, able to

move from site to site and from firm to firm (Barnard, 1980). Subcontracting enables the
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5.2.3. Diversity of Buyers

Construction's "customers" can be considered to be all industries including public and

private sector organisations, and the general public at large by virtue of the demand for

housing be it new or refurbished. With such a broad spectrum of clientele, opportunities

to segment and target markets may seem obvious.

The diversity in clientele gives rise to product/market segments and makes viable the

strategies to focus on a particular product/market segment that caters to a particular

customer requirements. For example, McCarthy and Stone realised that sheltered housing

for a growing elderly population was a niche, which they exploited to gain leadership and

expand and dramatically improve their profitability.

General levels of demand from such a wide disparity of clientele is strongly influenced by

the general state of the domestic economy. Historically, Government has been one of the

largest clients for construction as well as the caretaker of the domestic economy. By

controlling the employment of resources, growth and inflation, in both public and private

sectors, Government has a direct impact on the requirements for construction output

(Newcombe et. al, 1990). Demand for construction relates to various decisions made

both by Government and by private industry that reflect their individual prevailing

attitudes about the priorities, requirements and possibilities at a particular time (Barnard,

1980).

The Government exercises potentially a decisive influence on competition and structural

change within many industries. Apart from legislative or administrative actions from the

Government or the Monopolies and Mergers Commission specifically intended to block

concentration, the Government uses the construction industry as an economic regulator.

Hillebrandt (1974) considers that "stop/go" is often the result of Government managing

the economy to maintain equilibrium.

Economic regulation takes place in two forms,JIscal and monetary policies. Fiscal policy

concerns patterns of government expenditure and income; monetary policy concerns the

supply of money and credit facilities, notably rates of interest (Newcombe et al., 1990).

Fiscal policy affects the industry directly through its effects on the demand for new

buildings and works, and through the use of the multiplier effect arising from the

Government's considerable purchasing power within its own construction programmes.

Whilst monetary policy has indirect effects, particularly through changes in the rate of

interest, an increase in interest rates could lead to a reduction in the demand for

construction and make it more expensive.
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5.3. MANAGEMENT OF CHANGE IN CONSTRUCTION

The management of a construction firm is essentially the management of change, coping

with changes in the environment and making adjustments to its strategy, diversifying as

necessary, modlifijing operations, altering its methods of employment of manpower,

changing its organisational structure and making constant adjustments to its financial and

pricing policies (Hillebrandt and Cannon, 1990).

Significant studies of corporate planning in construction were undertaken in the UK in

the 1970s. The 'Ashridge studies' (Lea et al., 1974; Sadler et a!., 1974; Lansley et al.,

1979) considered corporate management issues in construction firms. This was extended

to a discussion of flexibility in corporate responses to changes in demand by Lansley

(1983, 1987) over three decades, each requiring different strategic approaches. 1960 to

1970 was a period of gradual if fluctuating growth in demand with a healthy public sector

workload providing relative stability. Efficiency was the key strategy during this period.

Lansley observed that the implicit aim of contractors during this period was the utilisation

of a focus strategy based on cost leadership. Changes were largely operational, i.e.,

events were largely familiar and routine and were handled by the use of experience.

1973 was a watershed year when the oil crises precipitated a 25% drop in demand for

construction in a single year and heralded a recession which created tremendous

turbulence in the building organisations' environment. Flexibility was the key to survival

during this period. Changes were largely strategic, i.e., events were largely uiifamiliar and

uncertain, (e.g. hyper inflation, industrial unrest, massive cuts in public expenditure, etc.)

(Lansley et a!., 1979). It required managers to exercise creativity and insight. Thus, the

skill of external flexibility superseded the previous internal priority of cost and efficiency.

Organisational skills which enabled a firm to form new businesses, to develop and expand

the breadth of existing main activities, to identify less profitable parts of their businesses

and divest them, and to exploit new markets overseas proved to be the key strategies

during this period.

Afler the recession of 1979-198 1, the 1980s brought a boom in construction demand,

especially within the property market. Property development became this period's new

order of the day with most of the firms entering the arena. Changes were largely

competitive in nature, requiring a combination of experience, insight and creativity

(Lansley, 1987). By the end of the decade, however, the price of land and buildings

dropped dramatically creating a dilemma as to how to make a profit on land or property

that sells for less than the purchase price. Moreover, towards the end of this period, there

was a decline in opportunities overseas and low levels of demand for large civil

engineering projects. Hence, 1989-1990 witnessed the start of another recession period,

the worst in nearly 40 years (The Economist, 1990).
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Competition within the construction industry in the nineties has become increasingly

more intense as firms adopt practices and procedures which help them to survive. As the

recession continued to increase, its severity affecting prices, margins, output, and

consequently profit, the construction firms reviewed their management structures and

their overhead expenses. Many firms which diversified in the expansionary climate of the

1980s found themselves overstretched in the difficult economic climate of the 1990s.

Selling off the peripheral parts of their businesses improved their balance sheets, and

enabled them to concentrate efforts on their core activities. For instance, Costain, badly

hit by recession and losses on its Channel Tunnel contract in the late 1980s, announced

its intention to focus on its core businesses of contracting and mining. Similarly,

Wimpes annual report in 1991, outlined a demanding programme of disposals of non-

core and under-performing assets. This included the sale of their waste management and

off-shore fabrication businesses and major property disposals.

Construction firms' focus on improving their core competences (key abilities and skills),

implies that the firms are identifring a particular aspect of what they do best, and striving

to remain ahead of the competition in that area. This strategy enabled the firms to

improve overall operations and maintain or enhance their competitive advantage (Betts

and Ofori, 1992).

In sum, in turbulent times the identification and response to environmental changes is the

key to success and survival in construction industry (Lansley, 1987). The recession at the

end of the 1980s, emphasised the importance of good management and sound financial

controls. In the nineties' increasingly dynamic situation, it is clear that construction firms

will need to be flexible and perform longer term planning to survive and succeed. Top

management will need to develop a long-term view based on the firm's core competences,

which should be continuously improved over time to offer the necessary competitive

advantage and seek new niches to exploit.

5.4. STRATEGIC POSITIONING IN CONSTRUCTION

Firms constantly seek to establish a sustainable competitive advantage which gives them

an edge over their competitors. The manifestation of competitive advantage is positional

superiority, with the basis for positional advantage being superiority in the supporting

skills and resources (Day, 1984). The search for competitive advantage requires a careful

appraisal of the firm's competitive position and potential within a relevant competitive

environment (Porter, 1986).

Being able to identifj a core skill for an enterprise is an important part of a corporate

strategy (Ramsay, 1989). Strategies are developed, analysed and ultimately executed for
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the purpose of gaining a sustainable differential advantage. In other words, competitive

position is shaped by a firm's strategy. Ansoff (1984) identifies competitive position to be

a product of three interacting factors: relative strategic investment which contributes to

the competitive position through economies of scale and size; competitive strategy which

contributes through differentiating the firm from its competitors; and capability which

supports the strategy through planning and implementation. The differential capabilities

afford some firms in an industry a superior competitive position over other firms.

Among the various strategic assets held by construction firms; the technologies and

know-how for providing varied types of services and the degree of geographic coverage

of their operations seem to be the most important. The differences in these dimensions

across these finns explain in part the asymmetry in the product/nmrket focus and their

performances within these market segments. The variation in the technologies and know-

how held by firms generally afford some firms an ability to open a gap in their capability

to differentiate their products/services from those of competitors and/or to reduce cost

below that of competitors. The launching of Tarmac's Total Build service which it offers

with Skidmore Owings and Merrill the US architectural and engineering firm is an

example of product differentiation (Chartered Quantity Surveyor, 1991). Under the

service, Tarmac guarantees the final cost and completion date of a project and gives a 25-

year warranty on quality and performance which is transferable to any subsequent

purchasers of the building.

With the traditional demarcations between design and construction being reduced by

design and build, and management contracting, the threat of substitute services has

become more acute during the recent recession (Newcombe et al., 1990). These

approaches offer clients substitutes for the traditional competitive tendering methods.

Clients now have a choice of procurement routes for the provision of a built facility. This

has started to produce a more innovative atmosphere within the construction industry and

if sustained will provide companies with more strategic options of how to gain a

competitive advantage.

In sum, one may argue that relative competitive advantage generally determines the

profitability of individual firms, and that the firms that possess superior competitive

advantages claim higher profitability than those that do not in a relevant market.

5.5. EVOLUTION OF CONSTRUCTION CONGLOMERATES

The 20th century has seen two developments: the separation of ownership and control of

large corporations, and the growth of conglomerates and multi-divisional firms

(Chandler, 1962; Casson, 1987).
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One noticeable characteristic of construction firms is the prevalence of family ownership,

even amongst the largest firms. The divorce between management and ownership

characteristic of so many firms in other sectors of the economy, is less evident in the UK

construction industry (Ball, 1988). Many of the largest firms are still predominantly

owned by one individual, family or family trust (e.g., Laing, and the McAlpine group, to

name a few of the largest contractors).

In line with Casson (1987), Ramsay (1989) observed two trends in the construction

industry. First, the industry was becoming increasingly concentrated as a result of

acquisitions and mergers. Secondly, many large scale contractors diversified away from

their original base. These companies effectively changed the scope of their businesses by

redefining their competitive positions within the industry, and looked for effective

segments or niches within the total market (Newcombe, 1990).

Most firms started in the single business category, e.g. house building. Costain, Taylor

Woodrow, Laing and Winipey started this way and have broadened their operations to

include many other construction related activities, notably house-building and property

development, but also production of building materials, plant hire and merchandising.

Several firms are also now operating in completely different and unrelated industries,

such as gold mining; instruments manufacture; health care; catering; insurance and waste

disposal (Cannon and Hillebrandt, 1991).

While construction remains the core of the business as far as turnover is concerned,

diversification into non-construction activities has gone far in a few of the companies. An

example of a construction company which has successfully pursued this strategy is

Trafalgar House whose interests are as diverse as property, construction, and shipping.

Moreover, some firms have been spreading their business outside the UK, effectively a

form of geographic segmentation, capitalising on their know-how and experience.

In sum, most construction firms started as small, local and single-market companies and

have gradually grown, through deliberate strategic decisions taken by the top

management, to become diversified and international, changing their organisational

structures to pursue particular strategies.

5.5.1. Firms' Goals and Resources

A firm's diagnosis of and response to industry conditions reflect subjective interpretations

of key strategic issues. Firms respond differently to similar strategic situations because of

differences in their belief structures (i.e., their assumptions and goals) and their resources

which affects their response to environmental opportunities and threats (Dutton and
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Duncan, 1987). Choices of goals, strategies, methods of implementation are

consequences of top management's beliefs about the firm's distinctive competence, risk

preferences, and need for independence from key stakeholders (Donaldson and Lorsch,

1983). Changes in ownership or management may bring a firm both a new belief structure

and the resources to act on it.

One source of strategic differences between firms is the role played by management in

formulating and implementing strategy. Even if it were desirable, it is impossible for one

firm to identically replicate the management team of another company. If firms can be

viewed as a portfolios of assets, "intellectual property", the knowledge embodied within

its human resources is the most valuable asset of the company. It is the managers within

the industry who play the crucial role in directing efforts towards a known mission,

objective, and strategy.

"Managerial assets' may exhibit a high degree of uniqueness and idiosyncratic behaviour

when used as an input to the firm's production function. This implies that managerial

assets are inherently more heterogeneous than other kind of assets, such as physical

capacity. Different endowments of management skills and values can lead to different

strategic behaviour in the marketplace. Hence, if managerial assets are relatively

heterogeneous by nature, then the greater the input of management to the firm's

production function, the greater the potential for asset heterogeneity and strategic

grouping.

Construction activity is management-intensive by nature because of the large number of

decisions which require to be taken from day to day, on site as well as within the firm

(Hillebrandt, 1990). This situations is exacerbated by many factors, such as the

determination of the firm's prices for projects in advance; the peculiarity of projects; the

need for complex communication systems for projects; and the need for firms to

constantly reassess risks. Therefore, Hillebrandt (1990) identified management and (not

fixed capital) as the most important determinant of the capacity as well as the capability

of construction firms.

The traditional theory of the firm suggests that profit maximisation is the prime motivator

of firms. However, combined with the constraints on strategic responses imposed by

limited resources, the tendency toward family control or other private ownership of firms

may introduce imperatives that displace economic objectives in the finn's belief structures

(Donaldson and Lorsch, 1983). For instance, in the companies which are part of a

conglomerate the maxiniisation of profit or cash flow is dominant. They are set financial

targets by the group board and it is these targets which heavily influence their strategies.

In contrast the family firms generally have a wide range of objectives. "The emphasis is

on a proper balance between financial objectives, such as an acceptable retuni on
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shareholders' assets, profitable growth, or the reduction of gearing, and more social

objectives" (Hillebrandt and Cannon, l99O:p. 19). The family firms are in theory free to

enter any type of business but in practice may encounter some dimculty in raising capital

without diluting the family share holdings, thus restricting growth.

5.5.2. The Diversification Alternatives

In their study of 20 large UK contractors, Hillebrandt and Cannon (1990) found

diversification to be a major contributor to corporate growth, evident in all the firms they

studied. Diversification, has taken various forms and has been carried to different extents.

In its broadest sense, the term diversification implies that the firm departs distinctively

from its base of existing operations in the direction either of its suppliers and customers

(vertical integration), or of different activities (horizontal diversification).

There are two ways in which vertical integration can be done, namely, backward vertical

integration, e.g. into the production of construction materials and forward vertical

integration, e.g. into property development. In an industry with low capitalisation, such

as construction, the bargaining power of suppliers is considerable. Many builder's

merchants are far larger than the building firms that they supply and the withdrawal of

credit has often brought bankruptcy to building contractors. To mitigate this threat, a

number of larger contractors have adopted backward integration, purchasing materials

suppliers, e.g. ready-mix concrete and plant hire companies (Newcombe et. al., 1990).

Thus, vertical integration is primarily done to reduce the organisation's dependency on its

major supplier or customers.

Horizontal diversification includes three categories: 1) concentric diversflcation,

involving the addition of activities that are related to the existing technology, products

and markets of the firm; 2) conglomerate divers ijI cation, involving the addition of

activities that do not relate to the firm; and 3) horizontal integration which implies that

the firm maintains long term growth either through internal development or acquisition of

one or more firms operating at the same stage of the production process (i.e.,

competitors) (Mintzberg and Quinn, 1991). Such acquisitions provide, firstly, access to

new markets for the acquiring firm, and secondly, is very effective in eliminating

competition.

In construction, horizontal integration could be achieved through geographical expansion

to another locality, such as overseas expansion into foreign markets or merger with

overseas firms (Lowe, 1987). Many construction firms have chosen to expand outside the

UK in order to achieve growth targets or offset fluctuations in their home market. The

level of international activity is a matter of strategic choice for the company, bearing in

mind the risks and potential profits of overseas projects.
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For some firms, overseas work may be risky due to insufficient local knowledge and

political turbulence (Ball 1988). Risks, however, may be mitigated by a joint venture

with an indigenous contractor (Newcombe et al., 1990). As in other sectors of the

economy, a key aspect of the globalisation of construction activity is the increase in the

tendency for construction firms to co-operate strategically across national borders. The

formation of multinational consortia and joint ventures (to pooi technical expertise or

reduce the level of exposure to risk) dates back several decades (Andrews, 1984). Such

arrangements have become key elements of strategic, geographical diversification by

construction firms. For example, no single construction company in the UK controlled

sufficient resources to enable it to construct and finance the Channel Tunnel Project. The

solution was a set of joint ventures whereby a consortium of companies were formed to

carly out the Channel Tunnel Project (Betts and Ofori, 1992). Although joint ventures

present new opportunities for construction firms, it very often limits profit potential and

requires a substantial amount of managerial attendance.

5.5.3. Motives For Diversification

In construction, corporate diversification strategy may potentially be motivated by the

following:

1) To reduce the risk of earnings' variability. These risks are inherent not only in cyclical

demand patterns but also in being closely connected to one industry. The typical feature

of a conglomerate is that it is made up of a mix of businesses, which enables it to avoid

excessive variations in performance because poor results in one part of the group are

likely to be offset by better results elsewhere (Rumelt, 1974).

ii) To escape from declining prospects in their basic businesses. Stated differently, to

overcome the barriers to growth in existing products/services (Rumelt, 1974).

lii) To make a good investment which makes better use of funds than ploughing the same

funds into internal growth (Pearce and Robinson, 1988). For instance, the acquisition of a

fixed asset base provides justification for diversification by contracting business into other

types of activity. This in turn may be beneficial in terms of stock exchange valuations.

iv) To increase efficiency and profitability, especially if there is synergy between two

organisations (Pearce and Robinson, 1988). The construction firms may have some

excess capacity in its resources, such as in management, plant, cash or in a particular

expertise, which it can utilise either in horizontal or in vertical integration.
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v) To increase efficiency by controlling the source of supply of materials to avoid erratic

or long delivery times, high prices or poor quality, or in other words to avoid market

failures (Cannon and Hillebrandt, 1991).

Diversffication, however, is not an option equally available to all types of firms

(Hillebrandt and Cannon, 1989). The public limited companies would encounter least

difficulties in diversifying, whereas, for subsidiaries of large corporations, diversification

could be a closed door. For instance, when the strategic decisions are largely dictated by

the holding company. if the holding company already has other subsidiaries in a particular

activity related to construction, the subsidiary would be precluded from engaging in any

of those businesses.

5.5.4. Means of Growth

The firm may decide to grow by developing its own internal resources, or to

purchase/merge with another company. In a study of the corporate histories of 100 UK

service firms (including contracting firms), Channon (1978) defined strategy in terms of

the extent of diversification, international activity, and acquisition policy. Considering the

evolution (i.e., the chosen paths to growth) of seven major UK construction firms, his

study revealed that the longer established firms in the sample (Laing, Winipey, Taylor

Woodrow and Costain) had mainly grown through internal development as the vehicle

for expansion and diversification. Whereas, the new firms in his sample (Trafalgar House,

London and Northern) had used acquisition as the main vehicle for achieving their

growth.

The overriding factor in the decision appears to be the rate of growth that the company

wants to attain. External growth may be a faster route to acquiring necessary skills and

expertise, or for developing a different mix of related activities than might be achieved by

internal growth (Hillebrandt and Cannon, 1990). Other factors include, the desire of the

owners to retain control of the firm, the financial strength of the business, the problem of

entry into a new market (buying-in may be easier than developing), the availability of

suitable candidates for take-over or merger, and the spare capacity that the firm has

(Newcornbe Ct. al., 1990).

There are, however, two major constraints on the growth of the finns, namely, the limited

availability of external finance, and the costs of coping with fast-moving organisational

change (Casson, 1987). If external finance is not readily available then the growth of the

firm is constrained by the profits generated by past investment projects. The availability

of external finance reflects the capital market's confidence in the management of the firm.

The greater the management's reputation, the lower is the cost of capital to the firm. This
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explains why newly-formed small firms cannot borrow as cheaply as established firms,

and why entry on a large scale into an industry by a newly-formed firm is difficult.

Moreover, it is necessary for a firm not only to organise itself for growth but also to

implement changes in organisation as growth proceeds (Penrose, 1966). There may have

to be changes in divisional structure when new product/service ranges are added, and

changes in the structure of functional departments when the output of existing products

expand. The implementation of these changes and the subsequent adjustments to them

cannot easily be speeded up without disrupting day-to-day management activity (Casson,

1987). For this reason the need to cope with organisational change constitutes a major

constraint on the growth of the firm. The constraint can be mitigated to some extent by

developing an organisational structure tailored for flexibility. For example, a holding

company structure can allow entire units of the company to be added or subtracted at

will. Expansion is achieved by merging with existing firms and contraction is effected by

divestiture.

5.6. STRATEGIC GROUPS IN TJTE CONSTRUCTION INDUSTRY

A firm's strategy is based on the possession of tangible and intangible assets which it has

acquired through past and present investments. These investments and commitments

cause asymmetry in the competitive position among finns in an industry.

As mentioned in chapter two, firms within an industry may choose to compete on the

basis of heterogeneous strategies. One hypothesis for the presence of heterogeneous

strategies in construction is that firms possess unique competences and skills and,

understandably, desire to capitalise on these features in their competitive interactions.

Another suggestion for the presence of heterogeneous strategies is that buyers differ

widely with regard to their preferences and product/service requirements. One buyer

group, or market segment, may be very price-conscious; another may particularly value

after-sales services; a third may define product/service quality as the most important

consideration. The product/market focus of a firm is determined by the technologies and

skills it possesses, which constrain and define the scope of the activities it can offer.

Consequently, sellers within construction may differ with respect to the breadth of their

activities, geographical markets served, extent of advertising . .etc. Moreover,

management's risk attitudes and the willingness to enter new geographical markets or to

diversify into new industries varies among firms.

The strategic thinking process and the firm's subsequent effectiveness will improve if the

construction industry's competitive structure can be identified and understood. Previous

construction research studies/approaches have treated either the entire construction
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industry (e.g. Ball, 1988), or specific lines of business (e.g. the study of large UK

contractors by Hillebrandt and Cannon (1990)), as defining the boundaries of the

competitive arena. The strategic group concept provides an intermediate frame of

reference between viewing the industry as a whole and considering each firm separately.

The concept of strategic groups enables mangers to identify and better understand the

behaviour of competitors in analysing a complex industry such as construction, and in

illustrating the competitive positions available within it. The identification of strategic

groups within construction can highlight the nature and characteristics of the important

strategic decisions that have been taken over time within the industry. Exploring the

dynamics underlying these decisions/groups might also identifj important factors in the

evolution of the industry.

The structure of the strategic groups within the industry may also explain why some firms

consistently perform better than others. Since a firm's competitive advantage determines

whether it can exploit certain investment opportunities, and what the attending economic

pay-offs will be; the key differences between firms belonging to different strategic groups

is the way they pursue a unique sustainable position of competitive advantage. In fact,

mobility barriers which are viewed as those patterns of resource allocations (or resource

combinations) characterising each firm's strategic actions or commitments in each

strategic group, have been equated with competitive advantage (Hatten and Hatten,

1987). In suni, strategic group theory offers an opportunity for enriching the

understanding of the construction industry and inter-firm strategic interactions.

5.7. SUMMARY

This chapter examined the overall structural conditions of the UK construction industry,

which largely define the battle ground in which the firms compete and influence the

performance of the firms as well as the industry as a whole.

The construction industry is highly fragmented and highly competitive, where firms of

widely differing sizes coexist. There is also a high level of risk associated with the

industry (which has a high rate of bankruptcies) to which even large firms are not

immune. Firms operating in the construction industry are strongly influenced by the

economic conditions in the environment in which they operate. Construction's economic

environment is determined largely by the policies of the UK Government. Fluctuations in

demand create a need for firms to use forward planning and to maintain awareness of the

changing events that surround and affect their daily businesses.
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Among the specific features of the UK construction industry, the most prominent can be

summarised as follows: 1) the use of subcontracting as a popular response of the firms in

dealing with the uncertainty associated with construction; 2) unlike other industries, there

are low entry and exit baniers from the industry, especially at the small firm, low

technology end; and 3) most of the construction firms have pursued the common strategy

of diversification and expansion overseas. Growth is usually the main trigger for

diversification. Other motives include increased operational and financial efficiency, aiid

greater security and stability of operation in construction's turbulent environment. The

choice of the direction of diversification is itifluenced by the growth motives.

Strategic group theory provides an intermediate frame of reference between viewing the

construction industry as a whole and considering each firm separately. The concept can

contribute to the understanding of the overall structure, competitive dynamics, the

evolution of the industry, and to the issues of strategic management within it.

In the next chapter, the theoretical rationale for the selection of this study's variables

will be presented.
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CHAPTER SIX

VARIABLE SELECTION AND DEFINITION

6.1. JNTRODUCTION

In the previous chapter, an overview was provided of the structural conditions of the UK

construction industry which have a strong influence in determining the strategic actions

potentially available to the firms operating within it. The present chapter will discuss how

these strategic actions will be measured in this study. Also, the performance criteria

employed to evaluate the effectiveness of strategic actions will be defined.

The review in chapter three indicated that there is little justification given for the choice

of variables in previous strategic groups studies, and one is left to speculate about the

possible reasons. Availability seems to be as good an explanation as any. The primary

purpose of this chapter is to select a subset of variables which are relatively independent

of each other and represent important dimensions of a firm's corporate strategy and

performance. Each variable will be defined and the rationale behind the choice will be

presented.

6.2. SELECTION OF THE STRATEGIC DIMENSIONS

Strategy is the central theme around which the strategic group concept is built. The

literature shows strategy to be complex and multi-faceted, and it suggests that one way to

capture the strategic effects of decisions is to focus attention on the pattern of strategic

variables, particularly on the pattern of scope and resource allocations made by the firm

over time (Chandler, 1962; Learned et. a!., 1969; Katz, 1970).

The allocation of resources to alternate products/services is an important issue in the

construction industry, since the firms operating within it are substantially diversified. To a

large extent, the scope of a firm's operations guides the resource allocations (Hofer and

Schendel, 1978). Corporate strategy, which is the level of interest in this study, has been

operationalised in terms of scope and resource allocation components.

A total of 17 variables were selected to delineate dimensions of scope and resource

allocation strategies within the UK construction industry. The choice of the variables

paralleled other strategic management researchers' discussions of "strategic dimensions"

(Porter, 1980; Bourgeois, 1980; Hambrick, 1980; Cool, 1985; Fiegenbaum, 1987; Baird

and Kuinar, 1983; and Chakravarthy, 1986). These researchers proposed that strategic

dimensions should capture the possible differences among the strategic options of
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businesses within a given industry. This study's strategic and performance dimensions,

along with the proposed ratios for measuring each dimension, and their definitions, are

provided in Table (6.1). A brief literature review is provided on each of the strategic and

performance variables in the following pages.

6.3. STRATEGIC SCOPE DECISIONS

As mentioned in the previous chapter, over the course of the 20th century, the business

environment of the western industrialised nations has been marked by the evolution of

complex and often large industrial enterprises. UK construction firms, to which this thesis

is addressed, have been very much part of this drive towards increased complexity. Their

complexity has taken on many forms. Having began as atomistic entrepreneurial concerns,

providing a single product/service in a home market; today's large construction firms are

involved in many activities with a significant proportion of their operations overseas.

In chapter four, two types of scope commitments were identified: those relating to the

extent of activity diversity, and the extent of geographical diversity. Activity diversity

relates to a firm being involved in an assortment of businesses employing different

technologies, raw materials, marketing channels, and subject to different market

conditions (Ansoff 1965). International diversity relates to a firm having operations in

countries marked by differences in culture, business ethics, laws, political systems,

socio-economic conditions and so forth. The measurement of activity and geographic

diversification poses a number of conceptual and methodological problems, which are

explored in the following sections.

6.3.1. DESIRED CHARACTERISTICS OF TILE SCOPE MEASURES

Ideally, to capture diversification comprehensively by a measure, one would like the latter

to reflect: the proportionate importance and the nuniber of both the activities provided

by the corporate business portfolio and the geographic markets served by a firm, as well

as the degree of comnzonality between its different activities and between the various

regions in which it operates. However, in practice, no single measure can encapsulate all

three elements unambiguously (Rumelt, 1974). In this respect Caves (1980) has indicted

that the economic theory of diversification "does not provide a strong basis for

determining how diversification should be measured, and there are many measures to

choose from" (p.460). Some have been fairly simple, whilst others have been formulated

in such a way as to capture more refined properties associated with the concept of

diversification and have thus been more complex. Accordingly, a number of different

measures are defined and used in this study. Each is meant to complement the other and is

designed to capture some element of diversity.
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Table 6-1 : List of the Chosen Strategic and Performance Variables.

(a) Measurements of Strategic Variables

(b) Measurement of Performance Variables

74



Other things being equal, if one firm is involved in a greater number of activities than

another, then it is more diversified by definition. The same conclusion holds if it has

operations in more countries than another firm. However, merely counting the number of

activities or countries in which a company is engaged, provides no idea of their relative

importance within the corporate portfolio (Pitts and Hopkins, 1982). Seldom is the

proportionate contribution of each activity or country to total turnover the same. A firm

with 90% of its portfolio in one business and the remaining 10% distributed over 15

activities is not as diversified as a firm operating in only four lines of businesses, but with

each of those activities accounting for about a quarter of the total portfolio. Similarly, it

would be misleading to c1assif,' a company with 95% of its business in the UK, but with

small operations in Australia, New Zealand, South Africa, Zimbabwe and India as more

multinational than a UK based firm which derives more than half of its income from only

two large operations, say, in the USA and France. From these arguments, the rationale

for the second prerequisite for a functional measure of diversity becomes apparent,

namely that such a measure should in some way reflect the balance among a firm's

activities or geographic scope of operations.

Yet, even knowledge of the number and balance between activities in the corporate

portfolio does not provide a notion of the nature of differences between activities. It gives

little information about how closely related or unrelated the activities might be, other than

to delineate activities according to some arbitrary classification. House building and

property development may be regarded as two different activities in terms of the core skill

pertaining to each activity, but they are both related since the latter is a form of forward

integration by the former activity, whereas shipping and contracting have nothing in

common whatsoever. Thus, an appropriate measure of diversity should take into account

such differences in the nature of business lines or regions of operation.

6.3.2. MEASuRES OF ACT WITY DIVERSIFICATION

Usually, for purposes of measuring activity diversity, one type of business is differentiated

from another conceptually according to some industrial classification system. This is the

basis upon which the qualitative measure of activity diversity used in most studies has

been derived. However, since the boundaries of the construction industry are difficult to

delineate, any classification system must be considered arbitrary. This being so, no single

classification system can be said to be superior to any other similarly recognised system,

other things being equal. All suffer from the same definitional and operationalising

problems.

A variety of approaches have been used in the industrial economic literature to measure

activity diversification. Each method has advantages, as well as drawbacks, in the several

attempts made to capture quantitatively the three measurement prerequisites of (1) a
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head-count of the number of activities in a corporate portfolio, (2) the balance among

them, and (3) the extent of differences between them (Puffs and Hopkins, 1982). Most

studies on activity diversification have gone beyond using the simple head-count of the

number of activities as primary measure since it can be misleading and masks so many

aspects central to the concept of diversity as to be virtually worthless. Neither has any

study succeeded in devising a single measure which adequately captures all the elements

that go into making up diversffication, including both the balance among activities and the

differences between them.

In general, empirical studies of activity diversity have tended to use one of two alternative

kinds of measures. Either they have used some quantitative measure derived from the

balance among activities within a firm (Gort, 1962; Gorecki, 1975; Stopford and

Dunning, 1983) or they have used a method, originally devised by Wrigley (1970), which

classifies firms into strategic categories in accordance with the commonality between the

various activities in the business portfolio (Channon, 1973; Luffman and Reed, 1984).

Both kinds of measures devised and used are therefore partial measures of activity

diversity, in that neither satisfies all prerequisites one would ideally like to see in a

measure. Each is useful in conveying a certain facet of diversity and it would be incorrect

to judge one measure superior to the other without specit,'ing the problem which it is

designed to analyse.

This is not to say that quantitative measures provide no information about the differences

between a firm's activities, or that strategic categories fail to incorporate a sense of the

balance among a firm's activities. It is just that such functions are performed imperfectly.

In the former case, activities are usually differentiated on the basis of some kind of

industrial classification system. Such systems are rather arbitrary and cannot delineate

objectively the degree of commonality between activities (Rumelt, l974:p.49). In the

latter case, firms are actually classified to strategic categories on the very basis of some

kind of balance among activities. But the balance and hence the strategic categories are

very broadly defined. Whilst they reflect the commonality between activities within a

corporate portfolio, strategic categories do not allow one to rank companies by degree of

diversity with much precision.

With these considerations uppermost in mind, this study has supplemented the

quantitative approach to measurement of corporate diversity with the strategic category

method first formulated by Wrigley (1970) and subsequently refined by Rumelt (1974).

6.3.2.1. Herfindahi's Measure of Diversification

The first measure of activity diversification used in this study is developed from the

Herfindahi Summary Index of Concentration (Hirschman, 1964). This measure is applied
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to the breakdown of activities by turnover reported in annual reports and accounts. In so

doing the measure takes into account both the number of activities in which a firm is

engaged and the balance among them. The actual formula for the measure, denoted by

AIHV, is:

ADIV

Where P1 represents the proportion of a firm's turnover derived form the ith reported

activity in year t, and n represents the number of activities into which a firm's turnover is

broken down in the annual reports. This measure is bounded, with all measurements

generated by it lying between values of 0 and 1. As the extent of diversification increases,

the value of ABlY decreases. Companies which are completely specialised have a value

of ABlY 1. Whilst the most diversified have a value approaching zero.

Measuring activity diversity in a single number on a linear scale enables one firstly, to

rank the firms by level of diversity in a cross-section over a sample, and secondly to

compare a finn's diversity in one year with that prevailing in another year. Thus, the main

purpose of using ADIV is to have an empirical measure of a firm's activity diversity which

is consistent, yet simple enough to examine changes in diversity over time. This facet is

essential in capturing the evolution of firms (i.e. firms in the process of increasing,

stabiising or reducing their diversity) over time.

However, the measure does not allow one to differentiate objectively between a strategy

of diversification into activities which can utilise the skills already inherent in a firm, and a

strategy of expansion into activities whose operation requires skills totally alien to the

firm. For this reason this study also employed the strategic category classification

methodology. Whilst the latter approach enables one to differentiate between related and

unrelated diversification, it is nevertheless not as sensitive as the quantitative measure in

detecting changes in the diversification patterns of firms over time. The two diversity

measures are therefore used in this study as each performs a different function.

6.3.2.2. The Strategic Category Approach

The strategic category approach to diversity is centred around the notion of the extent to

which expansion is undertaken into activities which are related to certain "core-skills"

inherent to the firm (Chandler, 1962). To establish whether constmction firms follow a

"focused" strategy by concentrating their efforts on only few activities, or whether they

pursue a "differentiated" strategy targeting several categories, a Specialisation Ratio

(SR), originally developed by Wrigley (1970), was used in this study. SR is defined as the

proportion of a firm's revenue which can be attributed to its largest single business in a
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given year. Using this ratio, Wrigley (1970), classified firms into the following fonr

strategic categories:

1) Single Product Firms (5): Firms which are not basically diversified. At least

95% of sales can be attributable to the main product/service line;

2) Dominant Product Firms (D): Firms specialised in one product/service line,

but slightly diversified to the extent that their diversified activities contribute

between 5 and 30% of sale;

3) Related Product Firms (R): Firms which have diversified, either into related

markets or by the use of related technology, or a combination of the two, to the

extent that no one product/service line accounts for 70% or more of total sales;

4) Unrelated Product Firms (U): Firms which have diversified into new markets

and new technologies unrelated to the original product-market scope so that no

one product/service line contributes 70% or more of total sales.

The above strategic categorisation can also be seen as more or less coinciding with the

different stages of corporate evolution. The single product category includes firms which

are basically in the first stages of their evolution, with low complexity and virtually no

interest in any activities outside their narrow field of specialisation. Dominant product

firms can be interpreted as representing those firms which are in the intermediate phase of

their development. Dominant firms constitute mainly firms which have expanded into

operations and markets that offer scope for integration with their basic business line.

Finally, the related and unrelated categories can be visualised as consisting of those firms

which have evolved into diversified and complex entities in either the third or fourth

stages of evolution.

Wrigley's specialisation ratio is, however, unable to capture the full extent of the

differences in the transferability of skills between businesses within corporate portfolios,

and hence differences in their complexity. In the Wrigley methodology firms are classified

only according to whether there is or is not a relationship between the activities of a firm.

It ignores the continuum of possibilities between these two extremes. There can be

varying degrees of skill transferability, be they skills relating to production methods and

technology, marketing, management, finance or other functions.

In order to overcome these imperfections in Wrigley's methodology, Rumelt (1974)

introduced certain refinements. To assist in defining his strategic categories, Rumelt

introduced a new ratio of diversification. In addition to Wrigley's (SR) ratio, Rumelt

utilised a Relatedness Ratio, (RR), defined as the proportion of a firm's revenues

attributable to its largest group of related businesses. In order to provide additional
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definition to the concept of relatedness between diversified activities within a firm, he

introduced a three-tier scales of relatedness. Rumelt distinguished between three types of

diversification strategy which he termed Constrained, Linked and Unrelated.

Diversification is Constrained if it takes place into activities which are closely related by

virtue of requiring similar skills in technology, production, marketing and management

know how; it is Linked if diversified activities are only vaguely linked to one another

through common association of sorts with other corporate activities; Unrelated

diversification is self-explanatory.

Although Rumelt's classification was developed from Wrigley's method, there is a subtle

difference in emphasis between the two approaches. Wrigley's approach was designed to

rank companies in meaningful ascending order of diversity, from Single to Dominant to

Related to Unrelated, and to measure the commonality between diversified activities. For

instance, the classification reflects commonality only in terms of distinction between the

Related and Unrelated categories. It also differentiates between the firms which are

basically specialists in one field from dominant firms which have also diversified to a

limited extent. 'Whereas, Rurnelt's classification was primarily directed at analysing

corporate performance in relation to whether diversification is undertaken into activities

which are closely related to the core skills on which a firm was founded. Ramelt was

more concerned with the association between performance and the type of diversification

strategy adopted in respect of commonality than between performance and the level of

diversity itself

Rumelt's relatedness dimension concentrated on relationships among a firm's business

units as providing the means of determining the "underlying logic" behind a corporate

strategy (1974: p.54). He advocated that when making judgement as to the relatedness

among the business units of a firm, the researcher pays particular attention "to the

absence or existence of shared facilities, common selling groups, and other tangible

evidence of attempt to exploit common factors of production" (Rumelt, l982:p.36O).

Since many businesses are divisions or subsidiaries of larger firms, the question of

organisational linkages makes the issue of relatedness especially difficult to assess. It was

apparent to Rumelt that his method of identifying discrete businesses and the nature and

extent of relatedness they possessed "does require judgement and necessarily introduces

problems associated with the lack of totally objective standards" (Rumelt, l974:p. 14).

The answer to problems associated with the measurement of relatedness however, cannot

be found through the use of more "objective" measures, such as SIC codes for example,

since "they bear even less relation to the real issues under investigation" (Rumelt,

I974:p.l4). Moreover, given the level of support for Rumelt's conceptualisation of

corp orate strategy and the role of perception in assessing relatedness, the question then

becomes whose perception best assesses relatedness among business units. Due to the
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above mentioned difficulties, in the context of this study the author decided to neglect

relatedness in operationalising corporate strategy. Instead, only Wrigley's specialisation

ratio was adopted.

6.3.3. MEAS1JRIES OF GEOGRAPifiC DiVERSIFICATION

Like activity diversification, geographic diversification is another way of entering a new

market. A comprehensive measure of diversity must take into account the actual spread

of sales across different countries, or regions of the world. Such a measure would act

additionally as a gauge of the breadth of the complexity of operating in heterogeneous

environments in which different cultures, business ethics, and economic conditions

prevail. The two principal measures of a firm's geographic diversity used and developed

for this study by the author are:

1) A measure of geographic diversity, directly comparable with the measure of activity

diversity (AD1V), is used in the study. The general form of this index of geographic

diversity is:

GDIV =

where GDIV is a measure of geographic diversification for a given year, which takes

account of the geographic breakdown of a firm's sales. R1 represents the proportion of a

firm's turnover derived form the ith reported geographic region in year t, and n represents

the number of geographic regions into which a firm's turnover is broken down in the

annual reports.

It is evident that the index of geographic diversification takes on the identical form as the

Herfindahi index of activity diversity (ADIY), except that the proportion of turnover

contributed by activity i in the Herfindahi index is replaced by the proportion of turnover

contributed by geographic region i in this case. Thus, if sales in the UK as a percentage of

the total sales is the same for two firms, with the sales abroad of one of the firms being

spread over a wider number of geographic regions around the world than the sales of the

other firm, the index will reflect a greater degree of geographic diversity for the former

finn.

2) The second measure of geographic diversity is directly comparable with the activity

specialisation ratio (SR). The geographic specialisation ratios is calculated from the

breakdown of sales by geographic region as reported in company accounts. To assess the

commitments to geographic expansion outside the UK market, the ratio of sales

originating inside the UK to total firm sales, denoted by UKG, is:
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U]KG _Proportion of turnover derived from operations in UK
Total turnover of firm

Thus, both measures of geographic diversity outlined above have the same functional

form as the measures of activity diversity ADIV and SR in that all values lie between 0

and 1, and greater diversity is associated with a lower value. Firms based almost entirely

in the UK have values of geographic diversity close to or equal to 1, while firms of high

multi-nationality have values of less than 0.7.

In general most firms appear to follow a similar pattern of reporting procedures with

respect to the classification of operations into geographic regions. The classification used

is usually drawn from the following ten main regions: United Kingdom (as country of

corporate base); Rest of Europe; North America; South America; Africa; Middle East;

Asia; Far East; Australia; and other. Firms sometimes report their geographic sales

breakdown in terms of countries instead of the regions listed above. In such cases the

proportion of sales made to each country can be considered to represent the proportional

contribution made by the region of which it was deemed to be a part. Where two or more

countries are associated with the same region, their aggregate contribution was used to

represent the proportional contribution of that particular region. An example of the

calculation of the four scope measures is provided in chapter seven. This concludes the

discussion of the strategic scope measures. Next, the strategic resource allocation

dimensions will be defined.

6.4. RESOURCE ALLOCATION DECISIONS

Resource analysis is an important means of assessing a firm's strategic capability and also

in relation to other (competitive) firms (Johnson and Scholes, 1988). At the corporate

level in an organisation, resource planning is mainly concerned with the allocation of

resources between the various parts of the organisation, whether those be the business

functions (marketing, finance, etc.), operating divisions, or geographical areas. The

ultimate way in which the corporate managers can influence strategy is through the

allocation of resources. By supporting one investment project rather than another, the

managers can effect the whole shape of the portfolio (Goold and Campbell, 1989).

Further, the case for making the resources and capabilities of the firm the foundation for

its long-term strategy rests upon the premise that profits are ultimately a return to the

resources owned and controlled by the firm (Grant, 1991). As discussed in chapter five,

the superior profits which a construction firm gains as a result of the achievement of a

competitive advantage over its rivals are really returns earned by these resources.
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The firm's financial position reflects the effectiveness of its corporate strategy and in

subsequent periods would constrain or facilitate the deployment of financial resources to

implement the changes which managers can bring about. Since a firm raises capital from

several sources, the composition of these sources is likely to vary significantly, both

between firms and within a given firm over time. Generally, firms require two sources of

finance, namely, short-term and long-term finance.

To bridge the gap between expenditure and income flows, the firm's requirement for

short-term finance is normally met by short-term loans and bank overdraft facilities. It is

usual to finance working capital, stock, and work in progress as well as short-term

liabilities, which do not directly contribute to the growth of the firm, from overdraft

facilities (Hillebrandt and Cannon, 1989). Whereas, long-term finance sources determine

the costs of capital and also influence how much mvestment can be undertaken. To

facilitate the purchase of operating assets and the growth of the business, either external

or internal sources of long-term finance are used.

The external sources of flmds are equity, bonds, and other long-term loan arrangements.

Internal funds are obtained from retained profits, loans, or by the issue of shares.

However, for a family firm, growth potential may be limited to that which can be financed

by retained profits and loans, since the issuance of shares may reduce the share holdings

of the controlling family as a percentage of the total. There is, thus a strict limit on the

extent to which family firms can issue shares when acquiring businesses.

One source of internal finance in construction firms, which differentiates it from

manufacturing industry, is positive cash flow from contracting operations. This is

attributed to a contractor's ability to obtain payments for past work even though he may

not have had to pay for materials and subcontracted labour (Hillebrandt, 1990). To

provide profitable outlet for the cash generated by contracting operations, some firms

focus on reducing their external borrowings (Ball, 1988). Whereas, others have long

diversified into capital-intensive activities, such as housing (where the cost of holding

land banks may be heavy), property development, building material production, and

mining (where the purchase price of the land and that of the equipment may exert heavy

pressures on the financial management of the firm).

The underlying determinant of a firm's capital structure is the nature of its business.

Property companies, component manufacturers and similar operations, which require

large amounts of fixed capital, need a financial structure which contains a large

proportion of long-term financing. Contractors usually do not have a vast array of fixed

assets (as a proportion of total assets), their current assets form a considerable part of

their total assets, and therefore, these organisations require a financial structure which

places emphasis on short-term finances.
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Firms operating within the same industrial sector often exhibit similar general capital

structure, particularly in the balance between long- and short-term financing. However,

the exact composition of a firm's sources of finance is a function of its costs of capital and

this tends to be unique to the individual firm and also highly variable over time (Briscoe,

1992). Most fundamentally, the managerial efficiencies of firms differ and this is reflected

in profitability differentials, which not only govern the supply of the internal sources of

funds, but also indirectly affect the terms and conditions on which firms can borrow

externally. The successful and profitable firm can raise loans more cheaply than its

competitors.

6.5. FINANCIAL RATIOS IN PERSPECTIVE

Ratios are used as yardsticks of asset structure, operating efficiency, and managerial

efficiency (Firth, 1975). In general, managers have an interest in the firm's:

1. Survival

2. Liquidity and solvency

3. Profitability

4. Future potential (growth).

The financial ratios are used to satisfy that interest (Farmer, 1983; Hatten, 1974). With

both a Balance sheet and a Profit and Loss account each containing a minimum of 10 to

20 items, the scope for comparing one item with another is enormous, so it is important

to be selective; both to limit the calculations required and, more importantly, to make the

presentation of the selected ratios simple and readily understandable.

In this study, resource allocation strategies are analysed along five dimensions. These

include an examination of corporate liquidity, solvency, operational and managerial

efficiency, investment policy and size. Each of these will be briefly outlined below. The

sources of the financial ratios, their properties and weaknesses will be discussed in detail

in the next chapter.

6.5.1. Liquidity Ratios

Liquidity is more immediately important to business survival in the short-term than

profitability. Unless firms are able to pay their debts as they come due (i.e. be liquid and

solvent, to be able to pay immediately or in the foreseeable future), they will not survive

(Reid and Myddelton, 1988). The main causes of business failures are mismanagement,

and insufficient capital (Farmer, 1983). Hence, business failures may arise not only

through a lack of capital and an inability to raise it, but also through an inability to

anticipate the need for it, and inefficient budgetary planning and control.
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Current ratio and quick ratio, are two ratios most commonly used in assessing a firm's

ability to generate enough cash to continue its existence. This, in turn, hinges on the level

of profitability and the strength of the assets to provide security for loans (Holmes and

Sugden, 1990). In the context of this study, both current and quick ratios have been used,

as is explained below.

i) The Current Ratio

Current ratio represents a benchmark in the financial literature for measuring a firm's

short-term financial position. It is concerned with current assets (stocks and WIP, debtors

and cash) and current liabilities (creditors, bank overdraft and any debt due to be settled

within the next 12 months) (Mearns, 1983).

A (1:1) ratio or less is seen as rather risky, because the firm is not generating enough cash

to cover its short-term liabilities and obligations. A current ratio of less than (1:1) would

normally be regarded as unhealthy, as it would indicate a deficit of working capital, i.e.

short-term creditors financing long-term assets. A ratio of more than 1 indicates a surplus

of current assets over current liabilities. A current ratio of 2 or more used to be regarded

as prudent in order to maintain credit-worthiness, but in recent years a figure of about 1.5

has become quite normal, and a higher figure is not necessarily a good sign: it may be due

to excessive stocks or inefficient credit control, or it may mean that the directors are

keeping an unduly large amount of cash which could be more profitably invested (Holmes

and Sugden, 1990).

The optimum level of this ratio varies with the nature of a firm's business and of its

underlying proportions of the current assets. Two firms might have the same current

ratio, one having much more cash and the other more stock (Reid and Myddelton, 1988).

House builders can be expected to have higher ratios than contractors, the latter being

financed by trade creditors and with positive cash-flow often predominant (Briscoe,

1992). Thus, if large stocks and the giving of generous credit terms are normal to the

business, the current ratio will be higher than the general average, whereas a contracting

finn with positive cash flow and with work in progress mainly financed by clients, may be

expected to have a lower than average current ratio.

ii) The Quick Ratio

Not all current assets are readily convertible into cash to meet immediate obligations; in

particular stocks and work in progress may be able to be run down a certain amount, but

not eliminated if the business is to continue. The quick ratio recognises this by excluding

stocks from current assets and applies the 'acid test' of what would happen if the firm had

to settle up with all its creditors and debtors straight away.
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The theoretical norm is (1:1), but in practice, ratios for manufacturers are found between

0.9:1 (Farmer, 1983). This probably follows the trend to use more bank credit on

overdraft or short-term loan. For contractors, 0.5:1 may be normal and is accounted for

by the fact that contractors have high levels of cash while dealing with their suppliers oii a

one month's (or more) credit basis.

Thus, while most firms normally require this ratio to be close to unity, in the case of

construction firms the ratio is usually much lower, reflecting the relatively large amount

of working capital tied up in work-in-progress and stocks (Briscoe, 1992). Thus, for

house builders, 0.3:1 may be considered as normal. It is a poorer than average figure

compared with other firms in the same industry, coupled with a declining trend, that

signals possible trouble ahead. A feature that a low and declining ratio often highlights is

a rising overdraft (Holmes and Sugden, 1990).

Finally, while liquidity ratios are an indication of a firm's ability to meet its obligations as

they become due and falling trends are danger signals, it is necessary to keep their

limitations in view (Farmer, 1983). Like the balance sheet itself they show the position at

one point of time and as cash flows the position is continually changing. Moreover,

although liquidity ratios provide a useful means of monitoring changes in balance sheet

items, they give no indication of the cause of such changes (Lee, 1976).

6.5.2. SOLVENCY RATIOS

Tests of liquidity are also tests of solvency, but whereas liquidity refers to current

obligations, solvency relates to the ability of a firm to pay its way over the long-term,

mainly to repay at maturity date long-term loans (Lee, 1976). Two ratios are used in this

study to test solvency, namely, debt:equity ratio and interest cover. These will be defined

next.

i) Debt: Equity Ratio

Cash flow has been identified as the 'life-blood' of the construction industry (Newcombe

et al, 1990). Figure (6.1) illustrates the cash inflows and outflows within a normal course

of trading operations. Essentially, "capital structure is the permanent financing of the firm,

represented primarily by (the mix of) long-term debt, shares, and equity" (Cop eland and

Weston, l98O:p.272). An important item in a firm's financial structure is its financial

gearing, i.e. the amount of 'fixed interest borrowing', this having a magnif'ing effect on

the fluctuations in trading profit (Firth, 1975). Also known as 'Leverage' in the US, the

debt:equity decision determines how the firm finances its activities.
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Shares
Long-Term

Loans

Several studies have looked at different aspects of the financial leverage in the context of

the construction industry. For example, the study by Hillebrandt and Cannon (1989),

examined the overall financial strategy of a number of construction firms. A number of

variables were used in their study and they found that the financial leverage was an

important one.

Retained Profit

Creditors
Investments

Short-Term	 L Debtors
Loans

Figure (6.1): A firm as a dynamic cash model.

For the purposes of this study, debt is represented by any contract with an external party

which provides the firm with cash in exchange for a promise by the firm to pay these

creditors a fixed schedule of principal and interest cover over some specified future

period of time. Creditors have no direct control over the investment decisions of the firm..

However, debt contracts may constrain the decision-making flexibility of the firm

(Copeland and Weston, 1980). Equity, on the other had, consists of the provision of

funds to the firm in the form of retained earnings (internal equity provided by existing

shareholders) and funds from the issuance of new shares of stock (external equity from

new shareholders). These shares are sold by the firm in return for ownership rights, which

include the claim on the future earnings of the firm, as well as over the investment

decisions of the firm via the voting of these shares.
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A firm with 'low gearing' is one financed predominantly by equity, whereas a 'highly

geared' firm is one which relies on borrowing for a significant proportion of its capital

(Mearns, 1983). From a firm viewpoint, debt and equity differ in the degree of flexibility

they offer to the firms' management. Debt capital is more risky than equity, for if creditors

are not paid (interest andlor amount owed), they can take action leading to the liquidation

of the firm (Farmer, 1983).

In times of high interest rates, a high debt:equity ratio may indicate excessive use of debt

financing which may impose heavy interest charges on the firm. It may reduce profits

which will be a risky course of action in the shareholders' and managers' eyes (Simkowitz,

1972). Thus, the greater the risk of earnings falling, the higher the debt ratio, and the

greater the risk of insolvency (Baird and Kumar, 1983). In contrast, 'equity capital' is less

risky because dividends are not a legal obligation and directors may recommend in certain

circumstances (e.g. falling profitability) that they should not be paid.

Because capital structure decisions impact the entire organisation, the debt/equity choice,

which is one of a group of financial decisions, is made at the highest level of corporate

management (Donaldson, 1961; Andrews, 1980). Differences in management's attitudes,

including their risk aversion posture, plus the unique strengths and weaknesses of the firm

might have a significant impact on the differences observed in financial profiles (Walker

and Petty, 1978; Bettis, 1983).

ii) Interest Cover

It is defined as profit before tax and interest to loan interest payments. This ratio is a

measure of the level to which profit could decline without affecting the finn's ability to

meet its fixed interest obligations (Baird and Kumar, 1983). Poor interest coverage would

indicate a risk taking firm. The lower the interest cover, the greater the risk of insolvency.

This ratio is used by creditors as a rough estimate of the firm's ability to meet its

payments (Firth, 1975).

6.5.3. OPERATING AND MANAGERIAL EFFICIENCY RATIOS

Efficiency measures refer to how well a firm is utilising its resources. Some of the

measures will vary in importance depending on the activities of the particular firm. For

construction contractors, the cash cycle and control of cash, both amounts and flows, is

of great importance (Newcombe et a!., 1990). Shortage of cash creates major problems

(inability to pay wages, creditors and so on). Lack of liquidity is the most common cause

of liquidation, a factor of particular poignancy to construction (an industry which suffers

the highest rate of bankruptcies).
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A surplus of cash is rather undesirable also. Assets in the form of cash which are not

earning a return have a high opportunity cost. Thus, any surplus cash has to be invested,

even if on very short-term. In practice, the firm's bank may agree that current account

balances above a pre-determined figure will be transferred into a deposit account and

sums may be transferred into the current account from deposit to maintain a certain

balance. The objective is cash adequacy (always enough cash (liquidity), plus a small

reserve, to operate the business smoothly).

Credit control is a principal factor affecting profitability of construction firms (Fellows,

1982). A firm should not offer its customers better credit arrangements than it enjoys

(Briscoe, 1992). In construction, credit periods are widespread and not of prescribed

standards, often with associated discount arrangements. Credit control must also ensure

that through 'over-manipulations' the reputationloperations of the firm are not damaged

(as could occur through making very late payments to suppliers . .etc., and so possibly

suggesting that the firm is in financial difficulties, even on the verge of liquidation).

Most well-run firms of any size make extensive use of ratios internally, to monitor and

ensure the efficient running of each division or activity. However, firms are obliged to

publish only a limited range of profit and loss account information and trading results of

operations, which limits the scope of the analysis. In this study, to give an idea of the

operating efficiency of the overall firm and also as an indicator of managerial efficiency of

cash flow, the following ratios were used.

1) Debtors' Period

This is a credit control indicator ultimately affecting return on capital employed and asset

turnover (Reid and Myddelton, 1988). It is also important as a measure of the liquidity of

the firm. The cash flowing in from debtors, i.e. sales revenue, is clearly of utmost

importance to the firm's ability to pay its way (Mearns, 1983). If inflation is high, and the

value of money falls over time, additional impetus is given to the efficient collection of

debts. Debtors' ratio is expressed either as a percentage or, multiplied by 365, as the

collection period in days.

Apart from strictly cash businesses like supermarkets, with virtually zero debtors, normal

terms are payment at the end of the month following delivery. Generally, the period of 6

weeks, is comparable over time between firms in the same line of business (Farmer,

1983). A faIling collection period normally indicates improved credit control if sales levels

are maintained. But, it could show a desperate need for cash, involving extra discounts

for cash and undue pressure on customers (Holmes and Sugden, 1990). Some firms may,

as a matter of policy, give more generous credit in order to give themselves a competitive

edge.
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ii) Stocks' Turnover

Stocks turnover ratios can give an idea of the operating efficiency of the business and is

sometimes used as an indicator of managerial efficiency. For example, if the ratio

becomes extremely high it may indicate the presence of obsolete lines of stock (Firth,

1975). Stocks comprise stocks of materials, purchased components, work in progress and

finished goods. It is expressed either as a percentage or, multiplied by 365, as the number

of days of stock held. Stock control policy is directed, on the one hand, to ensuring a

sufficiency of stocks of raw material to keep production flowing and of finished goods to

meet the needs of customers, and on the other hand to ensuring the stocks are at a

realistic level which minimises the cost of capital involved (Bull, 1976). Clearly, unsold

stock represent idle capital on which no return is being earned. Therefore, greater

efficiency in stock control will have the effect of increasing 'asset turnover' and return on

capital employed (Holmes and Sugden, 1990).

This ratio varies enormously with the nature of the business, due to the differences in the

make up of the aggregate stocks (i.e. raw materials, work-in-progress, finished goods). A

firm's figure is only meaningfiul when compared with industrs norms (Reid and

Myddelton, 1988). At one end of the scale, service industries (e.g. contracting), probably

have one of the lowest stock turnover figures of any industry. At the other end of the

scale a firm which maintains depots of finished products and replacement parts world-

wide, like a power transmission and mechanical handling systems manufacturers, can

reasonably be expected to have a high ratio in order to maintain an efficient service to its

customers. Similarly, house builders and property developers' stocks, obviously, turnover

much more slowly than those of other type of firms, and like had to be compared with

like in this study.

Both the debtors' ratio and the stock turnover ratio have been considered in this study not

only because of their potential to increase profitability (return on capital employed), but

also due to their importance in the consideration of liquidity.

iii) Creditors' Period

This ratio gives a good indication of the amount of credit a firm is allowed by its

suppliers. A firm that is short of cash will be forced to try to get as much as credit as it

can, despite losing discounts for prompt payments. Hence, any indication of change of

suppliers or refusal of credit by suppliers can be an early warning of trouble, because

suppliers are usually in very much closer personal day-to-day contact with a company

than an analyst or the company's shareholders (Holmes and Sugden, 1990).

hi this study, creditor's period is expressed in days. A rising trend may be an indication of

shortage of cash and of over-trading (that is the expanding of turnover without the

89



provision of the necessary support capital) (Firth, 1975). Suppliers, as unsecured trade

creditors, are keenly concerned with the credit standing of their customer firm and with

its liquidity position. They, together with the banks, will usually be among the first to

want to take action to safeguard their position. Their first (reluctant) action would be to

stop supply or refuse credit (Farmer, 1983).

iv) Working CapitallSales

Working capital equals net current asset (current assets less current liabilities), a realistic

level of this ratio is determined by the optimum levels of each of the underlying categories

of current assets, i.e., the optimum stock turnover ratio, debtors' ratio and cash, offset by

the acceptable level of trade creditors, necessary bank overdraft and other current

liabilities (Lee, 1976; Farmer, 1983).

This ratio shows how much capital is required to finance operations in addition to capital

invested in fixed assets. It can vary from a as little as 1% to 30% or more for a heavy

engineering firm, and gives some indication of the likely additional cash needed with

increased turnover (Holmes and Sugden, 1990). A falling ratio indicates the possibility of

over-trading and a rising trend indicates over-capitalisation (as will be discussed in the

following paragraphs). The ratio will vary considerably between a contractor's (positive

cash flow, credit purchases and quick turnover) and a house builder needing to support

operations over a much longer working capital cycle.

v) Sales/Capital Employed

Whereas the previous four ratios deal with size of working capital items (stocks, debtors,

creditors, and working capital itself) in relation to sales, this measure (sales/capital

employed) was chosen to examine the asset structure which a firm uses to generate sales

and indicate likely strains on working capital and liquidity (Firth, 1975).

A rising ratio usually indicates an improvement in performance, i.e. the amount of

business being done is increasing in relation to the capital base. However, any rapid

increase in the ratio, may well be a warning signal of over-trading, i.e. trying to do too

much business with too little capital (Holmes and Sugden, 1990). In other words, it

indicates that the firm's asset base is too narrow and that further capital may be required

to finance sales. A low ratio indicates that there is an under deployment of assets and

usually reflects poor management. This ratio will vary considerably with the nature of the

business, and can be misleading unless the operations of the firms concerned are similar in

their activities. For example, a construction firm which is vertically integrated (backward

towards the materials supply end) will have much more capital employed than a firm

which specialises in contracting.
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In analysing a firm's overall efficiency and trading position, two phenomena, namely,

over-trading and over-capitalisation have been referred to. Both will be explained next.

a) Over-trading

Over-trading refers to the expansion of turnover without the provision of the necessary

support capital (Lee, 1976). Not having properly planned the required increased funding,

the firm will turn to the first available source (often to the bank with overdraft levels

rising, and to suppliers for extra credit with perhaps delayed settlements). In so far as

some of these short-term funds eventually are supporting fixed asset investments, a deficit

of working capital arises, current and liquid ratios fall, and interest costs increase.

Marginal over-trading, where deficits are temporary and flexible budgets have anticipated

long-term funding needs which are being provided for, are not dangerous. Where,

however, a firm over-stretches itself its inability to meet current liabilities may lead first

to cessation of supply of materials and credit, and action by creditors to recover amounts

due, ending with the liquidation of the business.

The short-term remedy for insufficient capital is the creation of additional shares, or the

issue of debentures. However, this solution is not always feasible (Firth, 1975). Private

companies are precluded from making any public issue of capital and may be unable to

attract additional funds from existing connections. Conversion to a public company is one

obvious course of action, but even a public issue may be impractical if the company is

small or its record of profits for the proceeding years is unsatisfactory. Reconstruction

offers an alternative, unless amalgamation with another company is considered preferable,

when the directors will doubtless be on the look out for an acceptable take-over bid

(Jones, 1970). Reconstruction involves the formation of a new company to take over the

entire undertaking of the existing company. The capital of the new company can then be

designed so as to meet future requirements of the business.

b) Over-capitalisation

This is the opposite phenomenon to over-trading (Jones, 1970). It means that a company

is not earning a sufficient return on its capital and may indicate inefficient management of

working capital. Pointers to over-capitalisation are (Farmer, 1983):

1. A rising trend in working capital to sales ratio over a period of time and in

relation to the norm for the industry.

2. Current and quick ratios in excess of 2:1 and the norm respectively.
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3. Excessive turnover periods for the various levels of stocks, i.e. raw materials,

work in progress and finished goods. A rising debtors' ratio and a falling creditors'

ratio.

Over-capitalisation (under-trading) may be temporary or seasonal, in which case, surplus

liquidity is usually invested short-term to provide some return to offset the cost of capital

and the cost of inflation (Jones, 1970). When it appears that over-capitalisation is more

permanent, perhaps because the maximum share of the market has been obtained and the

market has stabilised at a particular level, management options to deal with the situation

include the paying of higher dividends (lower retention) to shareholders, the purchase or

redemption of the company's own shares, or diversification into fields different from, or

affied to, the main business (Farmer, 1983). Over-capitalisation leads to a lower return on

capital employed. Clearly, the excess funds lying idle must be invested so as to earn an

adequate return against the cost of capital and inflation, or must be returned to the

shareholders.

6.5.4. INVESTMENT POLICY

A construction firm's investment strategy is an important element in its strategic decision-

making. Construction firms invest cash in different sources, e.g. investment in property to

provide future revenue to compensate for the decline in construction activity. All the

large building contractors have significant property divisions (Bail, 1988). They operate

either as developers, or as investors, building up and holding on to their property

portfolios as long-term investments.

Therefore, the selection of the assets that a firm holds comprises its investment policy and

the way that the firm decides to allocate its resources will affect the overall return as well

as the risk of the investment portfolio (Simkowitz, 1972). In this study, the following two

ratios were used to measure the investment policy of firms:

i) Capital Expenditure/Sales

Expressed as a percentage where capital expenditure equates to balance sheet differences

in investment in tangible fixed assets. Capital expenditure is defined as expenditure

incurred in the purchase of fixed assets (for use in the business and not for sale) or in

increasing the earnings capacity of those assets, resulting in longer term benefit to the

business and is written off proportionately over the estimated useful life of the assets

(Farmer, 1983). This ratio is used to measure a firm's abnormal increase in its fixed assets

expenditure (Chakravarthy, 1986). This will suggest possible future sources of revenues

and indicate likely strains on working capital and liquidity.
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ii) Dividend Payout Ratio

Payout ratio could be defined as the dividend distributed expressed as a percentage of the

profits after tax (Holmes and Sugden, 1990). Eveiy firm must decide how much capital it

is going to return to its shareholders during a specific time period (Simkowitz, 1972). The

strategies open to a firm range from one extreme to the other, from no dividends

payments to all payout of all earnings. At any point in time, one may find firms following

strategies at various points across the whole spectrum. The payout ratio reflects, by

implication, the amount retained by the firm for future investments. The level of internal

funds depends on this retention ratio, which itself depends on the composition of the

firm's shareholders, the growth potential of the firm, and on managers' skills in convincing

shareholders about the profitability of investment opportunities (Hillebrandt and Cannon,

1989; Jones, 1970).

In this study, payout ratio was also included as a common measure of financial risk,

involving the percentage of earnings paid out in dividends. A high dividend payout ratio

may indicate the company is not retaining enough earnings to finance its growth or is

perhaps continuing a fixed level dividend regardless of earnings. However, it may also be

associated with preference for equity financing over debt. As a high proportion of

retained earnings obviously lowers the need for external financing, the payout ratio is

likely to be negatively related to the debt:equity ratio (Hulebrandt and Cannon, 1989).

6.5.5. SIZE OF FIRMS

Size has an important influence on the ability of a firm to allocate sizeable amounts of

resources to capital structure and investment decisions. Large size in construction

facilitates growth, and growth in some form or another is the ultimate purpose of most of

the construction firms. A common argument is that the largest firms enjoy economies of

scale which typically lowers their average cost relative to smaller firms (Scherer, 1980).

Hillebrandt and Cannon (1990) reason that the importance of size stems from: 1) The size

of the projects being large and often finance needs to be raised as well as actually

undertaken on the building site. Size is an important barrier to entry for many overseas

projects. Much of the work consists of large turnkey contracts, for which only the largest

finns can compete (Ball, 1988). 2) Size gives coiifidence to the client in the capability of

the firm. 3) The increase in facilities enables a spread of risk.

Size is a key strategic decision available for any firm. Therefore, in line with other

researchers (Cool, 1985; Johnson and Thomas, 1987), the final resource allocation

variable included in this study was size. The following sections will review the conceptual

and empirical status of size and highlights a number of observations about the conceptual

and empirical dilemmas.
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6.5.5.1. Size in Perspective

Conceptual definitions of size are lacking. There is very little discussion in the literature

about how size should or might be defined in a conceptual sense. Blau (1972) defined it

as "the scope of an organisation and its responsibilities" (J).3), while Pondy (1969), and

Aldrich (1972) referred to it as the 'scale of operations'. Other possible definitions, such

as the 'magnitude of the labour force', have been inferred from operational definitions.

Generally, there are two competing conceptual definitions of size in the literature

(Kimberly, 1976). One answer is that size is a structural characteristic of an organisation.

This view can be found, for example, in the work of Meyer (1972) where size is

considered to be one of several structural properties of an organisation. Weick (1969) has

argued that it is not size per se, but rather its implications for patterns of control and

affiliation that is theoretically important for understanding organisational phenomena.

Blau (1968, 1970, 1972) also noted increases in size being associated with increases in

problems of communication and co-ordination; these in turn, have consequences for

certain aspects of organisational structure, such as the size of the administrative

component, the number of levels in the hierarchy of authority, and span of control. A

second answer, coming from the work of Pugh (1969) and his colleagues, the Aston

group, and Child (1973), is that size is one of several dimensions of an organisation's

context. Others include history, technology, ownership, and number of operating sites

(Pugh et. al., 1969). In this view, size is one of a number of constraints which together

determine the particular structure of configuration an organisation is likely to exhibit.

These authors are exceptions in that they have tried to develop theoretical arguments for

the importance of organisational size. Relative to the amount of empirical work that has

been undertaken with size, generally the role of size is unspecified. Research in this area is

characterised more by post hoc speculation than by a priori theory, and this speculation

has not begun to amalgamate (Kimberly, 1976; Paulson, 1980). The theoretical rationale

specifying the inclusion of size as a variable in empirical studies, is absent. "Size is

something that should be controlled for (albeit for reasons of intuition and past precedent

in most cases), and big organisations are, or should be, somehow different from little

ones" (Kimberly, 1976:p.574). In many ways it is analogous to a "black box", a concept

which explained eveiything and hence nothing at the same time, because it was a

surrogate for things which are difficult to understand. In sum, "size has a variable impact

on the organisation and it cannot be taken as a simple predictor, as it often is" (Hall,

1977: p. 137). The above discussion reflects the confusion that exists regarding the role of

size.
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6.5.5.2. Measurements of Firm Size

Although several measures of firm size exist, empirical studies generally employed only a

single measure of size, namely, the number of employees (Gupta, 1980). The three most

common measures of firm size are: total number of salaried employees; total assets; and

total turnover (Agarwal, 1979). These correspond to three substantive aspects of size

identified by Kimberly (1976), which are the personnel available to a firm, discretionary

resources available to a finn, and the firm outputs. These measures of firm size fall in two

categories: inputs and outputs. In the production process, assets and employees constitute

inputs, and sales represent output.

Conceptually, different measures of size may be quite unrelated to each other.

Operationally also, correlation among size measures are neither sufiEiciently consistent nor

high enough to justify their being considered essentially interchangeable measures of the

same concept. For this reason, Kimberly (1976) hypothesised that different configurations

of size-structure relationships may well emerge depending upon the measure of size used.

Whereas, AgarwaPs (1979) study did not support Kimberls hypothesis. Based on a

homogenous sample of life insurance companies, AgarwaPs study indicated that both the

magnitude and the form of the size-structure relationships are similar across the three size

measures, identified earlier. In each case, the relationship was found to be significant. The

differences in findings might be attributed to factors, such as different samples, different

time periods, and different techniques. The present study will attempt to explore the

empirical relationship among alternative measures of firm size, as is explained below.

6.5.5.3. Operationalisation of Size

The contradictory accumulation of evidence suggests that it is unwise to view size as a

uni-dirnensional construct (Gupta, l98O:p.76O). Kimberly (1976) contends that any

researcher is confronted with two directions. One can reflect and choose among the

various measures of size, the one best measure for the purposes of his/her research. The

problem with this approach is that the criteria for determining what constitutes the best

measure have generally been methodological. Another approach, however, is to ask

whether and to what extent the various operational definitions seem to be more or less

comparable indicators of a common core variable or whether they may, instead, be

measures of variables which have different conceptual import.

Agarwal (1979) specified two conditions of interchangeability among size measures: high

inter-correlation and proportionality. He asserted that the result of size-related analysis

will be independent of size measures only if the measures are highly correlated and

proportional to each other. These conditions cannot be assumed a priori, particularly in
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samples of organisations from widely divergent industries. Future studies based on such

samples should collect data on multiple measures of size to verify comparability of

results" (p.409). Alternatively, researchers must state the logical reason for selecting a

particular size measure.

In this study, the use of total assets as a measure of size was ruled out, because it is

subject to occasional and, under a period of high inflation, massive revisions upwards

(Johnson and Thomas, 1987). Moreover, since the unit of analysis is the whole

organisation, sales revenue was preferred as the measure of size. Sales is less likely to be

misallocated among business groups, whereas assets may not be allocated in the same

manner by different firms. This is in line with other studies in the construction industry,

such as Lea and Lansley (1975 a,b) and Akintoye and Skitmore (1991), who also

measured size in terms of turnover.

As for the number of employees, by far the most common measure of size found in the

literature, few researchers justify using this particular measure, even though, as Hall

(1972) pointed out, there are a number of questions which its use raises. For example,

what about those firms that have few paid staff members but subcontract very large

numbers of employees, as is the case in construction? The extent of subcontracting in the

industry can give misleading impressions of size. Firms may have a much greater effective

workforce than the number of workers directly employed, when account is taken of the

additional ones employed on a subcontract basis (Ball, 1988).

Although the number of employees may have different implications in different types of

firms, nevertheless, it constitutes a good measure of the global concept, since it is

relevant in the sense that is available for all organisations (Hall, 1972). Thus, to enhance

the understanding of the role and significance of size, the empirical relationship between

the two size measures, namely, turnover and number of employees were examined in this

study, given the level of support for both of them in the literature. Details of the pilot

study conducted to investigate the extent of interchangeability between the chosen size

measures, and the correlation results are discussed in depth in chapter seven. An

overview of the performance variables used in this study will be discussed next.

6.6. FIRM PERFORMANCE MEASURES

A review of the literature on firm performance underscores the lack of consensus as to

what constitutes performance and what indicators should be employed (Venkatraman and

Ramanujam, 1986).

The choice of a performance measure is an important step in the research. The

importance of this decision stems from the fact that the choice of performance measures
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imply a choice of corporate objectives that serve both as motivation for corporate actions

and provide methods of performance evaluation. If a chosen performance measure does

not accurately reflect an objective that prompts corporate action, the measure is

meaningless as an evaluation tool (Hatten, 1974; Patton, 1976).

Firms have multiple objectives and part of the strategic management process is to

determine priorities among them (Lindbloom, 1959; Cyert and March, 1963; Hall, 1977).

Profit, sales growth, asset growth, stability, and social responsibility are examples of

some of the objectives commonly cited in the management literature (Hillebrandt and

Cannon, 1990). Corporate resources are usually insufficient to pursue all objectives

simultaneously, suggesting priorities must be set and trade-off among objectives made.

The trade-off between achieving growth and profitability has been frequently mentioned

in the literature (Biggadike, 1979; Venkatraman and Ramanujam, 1986).

Researchers in both strategic management and industrial organisations have advocated

that firm performance is not a uni-dimensional construct (Vernon, 1972; Steers, 1975).

No single performance indicator which lends itself to theoretically correct and non-

arbitrary measurement, and which is congruent with the long term multiple objectives of

the firm, has yet been developed (Steers, 1975; Woo and Willard, 1983). Consequently,

five measures of performance were used in this research. Table (6. lb) lists the five

variables which measure distinct, yet related, components of firm performance. Taken

together the five measures represent both internal and external evaluations of the firm.

Each of these variables will be briefly discussed below.

i) Return on Capital Employed (ROCE)

This is the most important measure of profitability (Reid and Myddelton, 1988). It serves

as a guide to the firm in assessing possible acquisitions and in starting up new activities (if

their potential ROCE is not attractive, they are usually avoided). Similarly, a persistently

low ROCE for any part of the business suggests it could be a candidate for disposal if it is

not an integral part of the business. Thus, ROCE is important as a measurement of

managerial performance. A poor return can be expected to continue if management is

unchanged and such a firm may be the target for a take-over bid (Firth, 1975). A very

high ROCE ratio may suggest that the firm has had a substantial lead over competitors.

ii) Return on Shareholders Funds (ROSF)

Profitability is most closely related to ownership; and the financial literature generally

advocates that management performance can best be judged in the way its serves it's

shareholders' interests (Holmes and Sugden, 1990). Also known as Return on Equity

(ROE), ROSF measures the rewards of ownership (Hatten, 1974; Patton, 1976). It was
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used in this study instead of return on assets, due to the extent of assets revaluations and

other manipulation techniques available in the accounting procedures (Chakravarthy,

1986). Moreover, it would be reasonable to expect that return on assets to be highly

correlated with this measure (Johnson and Thomas, 1987).

iii) Profit Margin

Profit margin is expressed as 'trading profit as a percentage of sales', where trading profit

equates to profit before interest charges and tax (Holmes and Sugden, 1990). Usually low

margins can be set deliberately by management to increase market share or can be caused

by expansion costs, e.g. new productlservice launching, but in general depressed margins

suggest poor performance. Somewhat better than average margins, are normally a sign of

good management, but unusually high margins may means that the finn is 'making a

packet' and will attract more competition unless there are barriers to entry (e.g., huge

initial capital costs, high technology, patents, or other special advantages enjoyed by the

firm) (Reid and Myddelton, 1988).

iv) Sales Growth

This ratio is calculated as the percentage change in turnover on annual basis. Since sales

are for similar time periods for all firms, and that there is little chance of measurement

error, this measure is expected to be robust. Smaller firms may have higher sales growth

rates than larger ones, as they start with a low denominator in the ratio. Despite the level

of support for this measure in the literature, its use as a performance measure for all firms

can be questioned as sales growth may not be an objective for all firms. Further, it does

not reflect whether the gains in growth were made with increased or reduced profits.

Since sales growth in this study is used in conjunction with four other performance

measures, the impact of the above mentioned flaws has been mitigated to a certain extent.

This ratio was included in this study to detect any underlying changes in the firm's

performance.

v) Earning per share (EPS)

Earning per share (EPS) are the amount of profit, after tax and all other charges, that has

been earned for each ordinary share and, as such, are a much better measure of the firm's

performance than profits, which can be boosted by acquisitions paid for by the issue of

new shares and rights issue (Holmes and Sugden, 1990). EPS is the major ratio used by

analysts in measuring a firm's performance and in making inter-firm comparisons. Over a

number of years a fairly accurate picture of the firm's earnings may be obtained, for whilst

accounting policies vary, the differences are often related to the allocating of profits to a

particular year (Firth, 1975). This concludes the performance variables utilised in the

study of strategic groups in the UK construction industry.
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6.7. SUMMARY

The aim of this chapter was to provide the rationale for the selection of the strategic and

performance variables utilised in this study. The discussion revolved around the

distinction between strategic scope and resource allocation commitments. In total, 17

strategic variables and 5 performance measures were selected in this study to measure the

corporate strategy of each firm in the construction industry.

Next, an overview will be given of the data bases used in this study; the sample selection

procedure employed to determine which firms are included in the analysis; and the

research methodology adopted to carry out strategic group analysis in construction.
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CHAPTER SEVEN

RESEARCH DESIGN AND METHODOLOGY

7.1. IN[RODUCTION

This chapter will describe the research design and methodology used to perform this

study. The first part will present an overview of the research design, describing the

sample selection criteria, the method of investigation, and the sources of information

collected. Various problems encountered regarding these aspects are reviewed. The

second part will discuss the variable measurement and selection criteria; describe the

methodology developed to formulate the strategic groups; and give an overview of the

statistical tools used to test the research propositions.

7.2. SAMPLE SELECTION CRiTERIA

In this study, the time period starting from 1986 to 1991, inclusive, was chosen for the

main thrust of strategic group analysis. The annually published list of the IlK's top 50

contractors in the Building magazine provided an initial list for the selection of companies

considered within this research. The list included quoted and non-quoted companies.

Implicit success has been avoided by choosing a beginning sample rather than an end

sample. To have considered the top 50 companies of 199 1/92 would have automatically

implied success by virtue of their being placed in the top 50 at the end of the period under

consideration.

As mentioned in chapter four, the starting year (1986) was dictated by the availability of a

comprehensive array of secondary data. Available information for the years prior to the

chosen study period was incomplete and prudence demanded that the chosen period be

restricted to six years. The amount of information disclosed by firms over the study

period 1986-1991 did not follow a uniform pattern. This presented a methodological

problem. It was not possible to derive measures of activity and geographic diversification

for all the firms in the top 50 list over the study period. Hence, for consistent analytical

interpretation, the sample was restricted to those finns which provided similar types of

information for the entire period.

To decide which construction Jinns would be included in the sample for empirical

analysis certain constraints were enforced. Firms were only considered eligible for

inclusion in the sample if they met all the following criteria:

1. Firms chosen for study had to be significant participants in the UK construction

industry so that industry experts would be likely to follow them.
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2. Companies that are identified as parent companies. This excludes wholly

owned and controlled subsidiaries. Thus, subsidiaries of non-construction

conglomerates e.g. Bovis owned by P & 0, and Balfour Beatty owned by BICC,

were excluded from the sample due to lack of data on various strategic and

financial variables.

3. Companies that were publicly quoted facilitated calculation of their strategic

and financial measures. Thus, privately owned companies were excluded because

they do not disclose information on the studys selected measures. Private

companies have special problems regarding financing, accountability, and

information disclosure which render them incomparable.

4. It was desirable that the firms have a variety of sizes for their inclusion in the

research sample so that performance differences can be examined.

5. Both non-diversified and diversified firms (by activity and geography) were

included to make the results generally applicable.

6. Data on the strategies of firms should be available and consistent for the

selected time period. The diversified firms should report the breakdown of their

turnover both by activity and geography.

The list of construction firms that were selected in accordance with these criteria appears

in Table (7-1). The essence of much of this thesis is one of highlighting the difference

between the strategic environment of large, complex, diversified multinational firms on

the one hand, and the potential for expansion into new activities and locations available to

smaller, more specialised, domestically based firms on the other hand. Accordingly a

reasonable sample was deliberately chosen by the author to capture the two extremes of

complexity. The chosen sample, however, is not without limitations. These include:

1. The sample of firms in the data base is selfselected. Hence, the sample may not

fully represent all types of businesses.

2. The participating firms do not represent typical construction firms. The data

base over represents industry leaders, since a major portion of the selected firms

were obtained from the top 50 construction firms. Thus, the participating firms

are more dominant in their markets and more sophisticated than the total

population of construction firms.

In sam, the sample selected for the main analysis in this thesis is composed of 35

construction-oriented firms, based in the UK, domestically owned and quoted in the

London Stock Exchange throughout the study period. The nature of the chosen sample
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has the ability to capture the full extent of differences in strategy between relatively small

and specialised firms in the initial stages of evolution, and those of large firms which had

evolved into highly complex entities.

Table 7-1 : List of firm names and corresponding abbreviations.

No.
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

Firm Name
Amec
Alfied McAlpine
Beazer
Bellway
B ellwinch
Ben Bailey Construction
Bryant Group
Birse Group
Cala
Costain Group
Crest Nicholson
EBC Group
Egerton Trust
Galliford
George Wimpey
Jarvis
John Laing
John Mowim & Co
Higgs & Hill
Lilley
McCarthy & Stone
Persimonn
Raine Industries
Tarmac
Taylor Woodrow
Tilbury Group
Trafalgar House
Try Group
Tuniff Corporation
Walter Lawrence
Ward Hold.
Westbuiy
Wilson Bowden
Wilson Connolly
Y. J. Lovell Hold.

Abbreviation
AMEC
McLPN
BEAZR
BLWAY
BLNCH
BAILY
BRYNT
BIRSE
CALA

COSTN
CNLSN

EBC
EGRTN
GLFRD

WMPEY
JRVIS
LAIING

MOWLM
HGGSH
LILLY

McTHY
PRSMN
RA1NE
TARMC

WDROW
TLBRY
TFLGR

TRY
TRRFF

LWRNC
WARD
WSBRY
WLSNB
WLSNC
LOVLL

7.3. SOURCES OF DATA

Since this thesis rests on an analysis of corporate strategy of construction firms, its

methodology is crucially dependent on the availability of measures of scope (extent of
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activity and geographic diversification) and resource allocation. These were recorded for

each year, as the main focus of the thesis lay in identif, ring changes in corporate strategy

over time. Data were collected from published and publicly available sources. Information

from these sources were sought for both the specific construction firms included in the

research as well as the industry characteristics. The aim of the data collection process was

to gather as much information as possible from as wide a variety of sources as possible

about the specific research variables.

The advantages of using secondary data sources exclusively, as this study does, centre

around issues of generalisability, comparability, and time and cost savings. First, the use

of primary data often requires small samples sometimes endangering the generalisability

of results. By contrast, the use of published data sources minimises such problems

because data are available for a larger number of cases. There is more confidence that

findings are true representations of the phenomenon under investigation and the less

likelihood that the results reported have been unrealistically coloured by the effects of

outlier cases. Second, when a research design calls for longitudinal data, public

availability greatly reduces the time investment required since historical periods can be

selected for which data already exists. Using published data avoids the heavy costs in

time incurred when the researcher must conduct interviews or when there is a wait for an

acceptable response rate to be achieved from the firms approached.

However, there are always problems of availability and reliability regarding industrial

data. These problems are particularly acute in the construction industry. NEDO, and

other industry-analysts have often made this complaint. Data obtained from secondary

sources may have material inconsistencies and internal contradictions. This disadvantage

occurs when multiple published sources must be used and their reporting conventions do

not correspond. The different data sources seldom use the same definitions. Hence,

cross-comparisons to check the accuracy of a particular source become necessary. Such

attempts to match or disaggergate data as it is reported results in losses in accuracy and

precision. For this reason the published data have been used with great caution in this

study. No inference has been drawn solely on the basis of uncorroborated sources.

7.3.1. Publicly Available Data

Files were assembled on each construction firm. These files contained annual reports and

press clippings together with any relevant articles or publications about the firms and

their markets, for the period 1986-1991. The firms included in this research were initially

contacted by letter asking for their co-operation. The collected published information was

supplemented in some cases by unpublished in-company reports and data that were

provided to the author.
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Several different sources of information were utilised to gather the data for this study.

These included:

1. Annual company reports and accounts.

2. The EXTEL database, Analyst's Service Cards, the annual 'Handbook of
Market Leaders'; and the annual 'Major UK Companies Handbook'.

3. Information and publications from trade associations: Housing and
Construction statistics; and NEDO reports.

4. Investment information sources:

• ICC Information Group publications: the annual 'Industrial Performance
Analysis: A financial Analysis of UK Industry and Commerce'; and the
annual 'ICC Business Ratios';

•	 Dun & Bradstreet International publications: 'Key Business Ratios: The
Guide to British Business Performance'; and 'Key British Enterprises';

KOMPASS UK Company Information;

DATASTREAM 'The Stock Exchange Press: Company Handbook';

5. V. B. Castellani & Compans Corporate Financial Services: 'UK Construction
1990: Financial Reviews and Profiles of The Top 100 UK Contractors'.

The information from the above sources were used to ascertain a firm's strategy and

performance. The major source of information was the EXTEL Database and Analyst's

Cards. The other data sources, listed above, were the prime instrument in completing the

majority of the information gaps. The reasons why the EXTEL databases were used as

the prime source of financial information were:

a) The criteria governing inclusion of firms in the EXTEL database overlap the

criteria governing inclusion in this research sample (i.e. parent company, publicly-

quoted, and so on).

b) The preparation of financial information exhibits the same characteristics

considered necessary within this research, i.e., continuity and compatibility of data

between firms. The database provided the information necessary to operationalise

scope and resource allocation within the context of the UK construction industry.

c) The database contained a sufficient number of firms to pennit the use of

sophisticated multivariate techniques.
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The EXTEL database is rich with industry and firms' variables and provided a valuable

vehicle for the study of strategic groups within the UK construction industry. Infonnation

for identifying the overall product-market posture of construction firms was obtained

pmicipally from their annual reports and accounts. As mentioned in chapter four, the

legislation responsible for the provision of such information is contained within the

Companies Acts of 1986. Companies are required to provide a statement of their

pincipal activities and of any subsidiaries along with details of any significant changes in

activity that have occurred during their financial year. Information must also be provided

on changes in classes of business in which the company or its subsidiaries hold an

interest. The accounts must also give an analysis of turnover and profit/loss, stating the

proportions which each substantially different activity contributed.

An examination of eight sets of annual reports for each firm included in the sample was

carried out. For firms with a policy of full disclosure the required information would be

apparent upon the examination of the annual reports. Other firms that were more obtuse

or had obviously changed policy on disclosure required deeper investigation into the

surrounding and intervening years. Throughout the collection of information extensive

reference was made to other data sources to seek clarification or confirmatory evidence.

7.4. METHODOLOGY FOR FORMULATING TIlE STRATEGIC GROUPS

The research methodology adopted to formulate strategic groups in the UK construction

industry will be discussed here. The discussion follows the format mapped out in Table

(7-2). The SPSS package was used to perform all the statistical analysis techniques

presented in this thesis. A description of each step outlined in the table is presented next.

7.4.1. Mapping The Strategic Space

The thesis focuses on the corporate level of 35 UK construction firms, for the period

starting from 1986 to 1991, inclusive. This study will utilise two components of strategic

decisions, namely, scope (which focuses on the nature and diversity of a firm's operations,

both by activity and geography) and resource allocations. In total, 17 strategic and 5

performance measures were selected in this study to perform the strategic group analysis.

7.4.2. Selection of Key Strategic Variables

In this study, two sets of variables, namely, strategic decisions and performance measures

had to be identified to examine the dynamic characteristics of strategic groups and their

performance implications. A detailed discussion of the theoretical bases for the selection

of this studys variables was provided in chapter six. A brief discussion of the variable
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Table 7-2 : flow of analysis and overview of the methodology applied in the

study of strategic groups.

STEPS	 A1ALYSIS
1.	 Map the strategic space

2. Select the study variables

3. Reduce and summarise the
strategic variables

METHODOLOGY
Choosing the level of strategy,
the components of strategic
decisions, and the time period.

Choosing Strategic and
Performance measures.

Principal Component Analysis.

4.	 Formulate the strategic groups
	

Cluster Analysis

5. External validation of cluster
solution

Multiple Discriminant Analysis

6. Analyse the dynamic	 Descriptive and Graphical
characteristics of strategic groups. Analysis

7. Analyse the performance
	

ANOVA
implications of strategic group

	
Kruskal-Wallis ANOVA

membership.

selection criteria, measurement, and examples of the calculation of the scope variables,

will be presented in this section. In addition, the data sources and the properties of the

financial ratios are discussed. The treatment of missing data is also outlined.

The first step was to identify the measures that could be used to operationalise the two

concepts of interest: corporate strategy and performance. This was done based upon a

review of the relevant literature in industrial organisation and strategic management, and

upon discussions between the author and various academics in the fields of corporate

strategy, finance and accounting, and statistics. The identification and selection of specific

variables was based on the following criteria:

1) the theoretical relevance of the individual variables for the strategic group

concept;

2) previous research has recommended their inclusion in order to properly specify

strategic groups;
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3) the metric (quantitative) measurability of the individual variables to facilitate

their analysis using numerical classification techniques;

4) research and observations into the UK construction industry indicates their

importance; and

5) the availability of data describing the variables behaviour over time to facilitate

a longitudinal study.

7.4.2.1. Measurement of the Selected Variables

Measurement results in various types of scales, and the statistical properties of many of

the multivariate techniques utilised in this study rest on explicit assumptions concerning

the level of measurement and the distributional form of the data analysed. In general,

there are two basic kinds of data: non-metric and metric. Non-metric data, also called

qualitative data, are attributes, characteristics, or categorical properties that can be used

to identify or describe an object. Non-metric data types are measured using the following

scales (Dillon and Goldstein, 1984):

1) Nominal scales assign numbers that are used to label or identify objects. They

provide the least precise measurement, since the data consist merely of the

number of occurrences in each class or category of the variable being studied,

with no implied ordering.

2) Ordinal scales are the next higher level of measurement precision. Variables

can be ordered or ranked with ordinal scales in relation to the amount of the

attribute possessed. In other words, all that can be shown is that one object has

more or less or the same amount of an attribute as some other object.

Metric data, also called quantitative data, are measurements used to identify or describe

objects not only on the basis of type but also by the amount or degree to which the object

may be characterised by a particular attribute (Dillon and Goldstein, 1984). Metric data

types are measured using the following scales:

1) Interval scales are scales on which equal intervals between objects represent

equal and meaningful differences. In other words, interval-scaled data indicates

how much more one object has of an attribute than another.

2) Ratio scales represent the highest form of measurement precision, since they

posses the advantages of all lower scales plus an absolute zero point. Ratio-scaled

data define an origin, which means a zero amount of the attribute in question, and

ratios of scale value are meaningfIil. All mathematical operations are allowable

with ratio scale measurements.
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The multivariate methodologies are best suited to variables measured on interval or ratio

scaled data (Howell, 1992). With the exception of the four scope variables (extent of

activity diversity; extent of geographic diversity; activity specialisation ratio, geographic

specialisation ratio) measured on interval scales, all other strategic and performance

variables selected in this study were measured on ratio scales. Thus, the criteria that

measurement is at least equivalent to an interval scale is met for the proposed multivariate

statistical procedures.

7.4.2.2. Calculation of Scope Measures

The availability of the breakdown of turnover (both by activity and by geographical area

of operation) in the collected data provided sufficient information to permit the author to

calculate the four scope measures as illustrated below. The essential features of the scope

measures used in this study, their main drawbacks and advantages, and the rationale for

using them were given in chapter six. For the sake of brevity in exposition of the

variables, however, details of their calculation were not provided. This section fills the

gaps of detail left out in chapter six, and provides some practical examples to illustrate

how the selected scope variables were calculated. For the convenience of the reader, the

general form and definition of each variable are repeated here.

1. Measures of Activity Diversity

The two principal measures of a firm's activity diversity used in this study are:

1) The Herfindahi measure of activity diversity (ADIY): The general form of this variable

is (Hirschman, 1964):

where P represents the proportion of a firm's turnover derived form the ith reported

activity in year t, and n represents the number of activities into which a firm's turnover is

broken down in the annual reports.

ii) Wrigley's activity Specialisation Ratio (SR): The general form of this measure is:

SR = Proportion of a firm's turnover attributable to its largest single business in a given year

Total turnover for that year
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An example of how the two sets of measures of activity diversity were calculated is set

out below.

In 1986 the breakdown of turnover as reported in Joim Laing pie annual company

reports, and the corresponding percentages representing the P 1 (in this case i 1 to 4) in

the formula for measuring diversity, were calculated as follows:

Business Analysis
Construction
Homes
Property Development
Products and other trading

Total =

ADW
SR	 =

Turnover
( millions)
692.10
136.30

15.70
33.50
877.60

Turnover %

0.18
0.16
0.02
0.04
1.00

0.65
0.78

2. Measures of Geo2ra phic Diversity

The two principal measures of a firm's geographic diversity used in this study are:

1) The extent of geographic diversity (GDIV): The general form of this variable is:

GDW=R

where GDIV is a measure of geographic diversification for a given year, which takes

account of the geographic breakdown of a firm's sales. Rj represents the proportion of a

firm's turnover derived form the ith reported geographic region in year t, and n

represents the number of geographic regions into which a firm's turnover is broken down

in the annual reports.

ii) Geographic specialisation ratio (UKG): The general form of this variable is:

UKG = proportion of turnover derived from operations in UK
Total turnover of firm

This variable represents the proportion of a firm's total turnover attributable to its

operations inside the UK. An example of how the two sets of measures of geographic

diversity were calculated is set out below.
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Geographical Analysis
UK
Spain
Rest of Europe
Middle East
USA

Total =

Turnover
( millions)
775.10

68.10
0.10

21.00
13.30
877.60

Turnover %

0. 8
0.08
0.00
0.02
0.02
1.00

GD1V =
	

0.79
UKG=
	 0.88

The above examples illustrated the calculation of the four scope variables used in this

study. This process was repeated for all the firms included in the sample and for all the

years under analysis. Next, the financial ratios sources, properties, and weaknesses are

discussed.

7.4.2.3. Financial Ratio Analysis

The financial data used in this research is, predominantly, reported accounting data of

firms. The financial ratios were required for three main purposes (Proctor, 1986):

1. The balance sheet delineated the financial position of the firm at the time of the

reading by measuring assets and liabilities.

2. The profit and loss account determined the financial performance of the firm by

measuring revenues and expenses which have arisen since the time of the previous

analysis.

3. The sources of funds statement detailed the liquidity of the firm, its generation

and absorption of cash by measuring cash outgoing and incoming since the time

of the previous static analysis.

Ratios are most useful when their values are examined over time. For this reason the

ratios in this study were compared over a period of six consecutive years. Additionally,

the ratios for any one firm were viewed against those achieved by other firms in the same

market and against industry norms. Farmer (l983:p. 171), lists a number of key aspects

pertaining to the relevance and limitations of ratios to financial analysis. These include:

Their calculation is simple, their meaning often elusive.

. Their principle value as an analytical tool is to suggest questions which need

answering. Significant changes are brought into focus.
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Ratios alone cannot give financial control. They can, however, indicate to

management the areas where stricter control might be needed. They can be

used, when preparing plans and policies, to act as a target.

Financial ratios are of no importance in themselves. It is the implications of

these ratios which are critical. Absolute figures can be misleading unless

compared with a standard. A ratio enables comparisons to be made while at

the same time sunimarising and simplifying the figures. Once a pattern has

been revealed for a business or industry for the different ratios, changes to

the pattern can be monitored providing information for decision.

Financial ratio analysis can be very useful but is also potentially very misleading if not

interpreted in the context of the overall resource analysis of the firm.

7.4.2.4. Treatment of Missing Values

The sample size, the longitudinal nature of the analysis, and the large number of variables

required, made data availability the largest problem in this study. Longitudinal analysis

frequently faces missing values. As mentioned earlier, the only real data sources are

public financial records which frequently have few missing individual strategic and

performance variables. This does not mean that the variables cannot be measured, but

rather that the researcher must use judgement to estimate certain variables or find proxies

to measure the factor of interest.

When data needed for a study are not available several methods can be used to resolve

this issue (Patton, 1976):

1. Interpolation - this solution is used when observations in one of the years

under study has data before and after a missing period. A simple arithmetic

averaging of the raw data may be applied.

2. Proxy - in a few cases estimation is made using rate of change or change in

relation to some other factor related to the variable.

3. Assumption - when data is missing for a beginning time period an assumption

can be made for the missing value.

4. Repetition - in some cases the most recent year's figure is used to replace the

missing value.
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Using the above methods the missing values can be estimated fairly well but contribute to

some degree of error. Repetition of the most recent year's figure to replace the missing

values is the procedure adopted by EXTEL in handling missing data. Accordingly, this

method was adopted in this study. The missing data problem is not thought to be serious

in the context of this study and should not significantly affect the research methodology

or the results.

7.4.3. Factor Analysis of the Strategic Variables

Factor analysis is a generic name given to a class of multivariate statistical methods

whose primary purpose is to find a way of condensing (sammarising) the information

contained in a large number of original variables into a smaller set of new composite

dimensions (factors) with a minimum loss of information (Gorsuch, 1983). Factor

analysis is an interdependence technique in which all the variables are simultaneously

considered as dependent variables that are a function of some underlying, latent set of

factors (Dillon and Goldstein, 1984). Each factor can be regarded as a dependent variable

that is a function of the originally observed variables.

In the context of this study, the objective for applying factor analysis was to create an

entirely new set of a smaller number of variables to completely replace the original set of

17 strategic variables for inclusion in subsequent cluster analysis.

7.4.3.1. Factor Analysis Decision Process

Figure (7.1) shows the general steps followed in the application of factor analysis

technique. A brief statement of each step is presented below.

Step 1: Research Problem

Since the objective of this stage of the research was data reduction and summarisation

factor analysis was the appropriate technique to use. Only 17 strategic variables which

are relevant to the research problem were included (refer to chapter six for discussion).

These strategic variables are all of metric measurement, as discussed earlier in this

chapter (section 7.4.2. 1). With respect to the sample size issue, generally factor analysis

would not be done on a sample of less than 50 observations. As a general rule there

should be three times as many observations as there are variables to be analysed.

However, Hair et al., (1992) assert that this ratio is somewhat conservative and in many

instances, as it is the case in this study, the researcher is forced to factor analyse a set of

variables when only a 2:1 ratio of observations to variables is available.
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Step
Sequence of Analysis

Sequence

RESEARCH PROBLEM

1	
Which variables to include?

-	 How many variables?
How are the variables measured?
Sample size?

CORRELATION MATRIX
2

H versus

Common FactorComponent	
FACTOR MODEL	 Analysisi Analysis

EXTRACTION METHOD

4
	

Orthogonl?
Oblique?

UNROTATED FACTOR MATRIX

Number of factors

ROTATED FACTOR MATRIX

Factor interpretation

FACTOR SCORES

2	 for subsequent analysis:

Cluster Analysis

Figure (7.1) : Factor analysis decision diagram (Source: Hair et al., 1992).
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Step 2: Correlation Matrix

One of the first decisions in the application of factor analysis involves the calculation of

either the correlations between the variables or the correlations between the cases

(construction firms). The former is referred to as "K" factor analysis and the latter as

factor analysis (Dillon and Goldstein, 1984). If the objective of the research is to reduce

and sammarise the variables, then an K-factor analysis would be applied. This entails

transforming the nxp matrix of raw data to a pxp matrix of correlations by using the

ordinary product-moment transformation, where n is the number of cases and p is the

ilumber of original variables. If the objective is to combine or condense large numbers of

objects into distinctly different groups within a larger population, then a Q-factor analysis

would be applied. However, Q-factor analysis is not utilised very frequently. Instead of

examining the correlations between the cases (firms), most researchers will utilise some

type of cluster analysis technique to group individual cases or firms. This issue will be

discussed in greater detail later in section (7.4.4.1). In the context of this study, an

factor analysis was adopted, because it corresponds to the research objective of data

summarisation and reduction.

Step 3: The Factor Model

The two most frequently employed factor analytic approaches are Principal Component

Analysis (PCA) and Common Factor Analysis (CFA) (Hair et al., 1979). The PCA model

is used when the objective is to summarise most of the original information (variance) in a

minimum number of factors. In contrast, the CFA model is used primarily to identiFy

underlying factors or dimensions not easily recognised.

In the context of this study, PCA was chosen as the appropriate technique because of its

expressed purpose of data reduction and summarisation. This method transforms the

original set of variables into a smaller Set of uncorrelated linear combinations that account

for most of the variance of the original set. The principal components are extracted so

that the first principal component accounts for the largest amount of the total variation in

the data (Dillon and Goldstein, 1984). The second principal component is uncorrelated

with the first principal component and accounts for the maximum amount of the

remaining total variation not already accounted for by the first component, and so on.

Step 4: Extraction Methods

Two extraction methods are available: orthogonal solutions and oblique solutions

(Harman, 1976). In an orthogonal solution, the factors are extracted in such a way that

the factor axes are maintained at 90 degrees, meaning that each factor is independent

from all other factors. The correlation between factors is, thus, arbitrarily determined to
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be zero. An oblique factor solution is more complex than an orthogonal one. As the term

oblique implies, the factor solution is computed so that the extracted factors are

correlated (SPSS, 1985). Oblique solutions assume the original variables are correlated to

some extent, therefore the underlying factors must be similarly correlated. If the ultimate

goal of the factor analysis is the reduction of the larger number of variables into a smaller

set of uncorrelated variables, then the orthogonal solution is appropriate (Hair et al.,

1979). Accordingly, an orthogonal factor rotation was chosen in this study because of its

expressed purpose of producing independent component scores for inclusion in

subsequent cluster analysis.

The three most popular algorithms for orthogonal rotation are the varirnax, quartiniax,

equirnax methods (SPSS, 1988). The algorithms differ in the definition of what

constitutes a simple structure. The objective of all methods of rotation is to simplify the

rows and columns of the factor matrix to facilitate interpretation (Hair et a!., 1992). The

varirncix method is the most popular of these methods and is often used to rotate

principal components solutions. The procedure seeks to rotate factors so that the

variation of the squared factor loadings for a given factor is made large. This is

accomplished by having large, medium, and small loadings within a particular factor

(Harman, 1976). The quartinzax method rotates in such a fashion so as to accomplish, for

a given variable, only one major loading on a given factor and as low as possible on all

other factors. From a practical standpoint, this usually cannot be accomplished. An

apparent undesirable property of quartimax is a tendency to generate a general factor

th all or most of the variables having high loadings on the same factor because the

technique centres on simplifying the rows (Dillon and Goldstein, 1984).

Finally, the equirnax method attempts to achieve a simple structure with respect to both

the rows and columns of the factor loading matrix. It is a compromise between the

quartirnax and the varirnax. Rather than concentrating either on the simplification of the

rows or on the simplification of the columns, equirnax tries to accomplish some of each.

As such, it has not gained widespread acceptance and is used infrequently (Harman,

1976).

No specific rules have been developed to guide the researcher in selecting a particular

orthogonal rotational technique. Providing the simplest factor structure solution, and

generally accepted as the best analytical orthogonal rotation technique, the varimax

rotation for the orthogonal rotation was selected for this study.

Step 5: Number of Principal Components

There is no universally accepted method for deciding how many principal components to

retain. The decision is largely judgmental. A number of procedures have been suggested.
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These range from methods that evoke formal significance tests to less formal approaches

involving heuristic graphical arguments (Hair et a!., 1992). The most frequently used

extraction approach is the "root greater than one" criterion. Originally suggested by

Kaiser (1958), this criterion retains those components whose eigenvalues are greater than

one. The rationale for this criterion is that any component should account for more

"variance" than any single variable in the standardised test score space.

Another approach, proposed by Cattell (1966), is the "scree test". With this approach the

eigenvalues of each component are plotted against the number of factors in the order of

extraction, and the shape of the resulting curve is used to evaluate the cut-off point

(SPSS, 1985). Starting with the first factor, the plot slopes steeply down initially and then

slowly becomes an approximately horizontal line. The point at which the curve first

begins to straighten out is considered to be the maximum number of factors to extract.

The rationale for the scree test is simple: since the principal component solution extracts

components in successive order of magnitude, the substantive factors appear first,

followed by the numerous trivial components which account for only a small proportion

of the total variance (Dillon and Goldstein, 1984). Though this approach is relatively

simple, complications can arise. First, there may be no obvious break in which case the

test is inconclusive. Second, there may be several breaks. Hence, it becomes difficult to

decide which of the breaks reflect the "correct" number of components. Since an exact

quantitative basis for deciding the number of principal components to extract has not

been developed, the "root greater than one" criterion was adopted in this study.

Step 6: Factor Interpretation

To aid in the interpretation of factor loadings, a rule of thumb that has been used

frequently by factor analysts as a means of making preliminary examination of the factor

matrix was adopted. The larger the absolute size of the factor loading, the more

significant the loading is in interpreting the factor matrix (SPSS, 1985). Once the single

highest loading for each variable on any factor was underlined, some meaning to the

pattern of factor loadings was assigned. Variables with higher loadings were considered

more important for factor interpretation. They greatly influenced the name or label

selected to represent a factor. This procedure was followed for each of the extracted

factors for all the years under study.

Step 7: Component Scores

Since the objective of applying principal component analysis is to reduce a large number

of variables to a smaller number of principal components, standardised component scores

defined as the projection of each observation on each of the principal components, were

computed for each case (construction firm). The standardised component scores were
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used as the raw data, in place of the original variables, in subsequent cluster analysis. In

this thesis, the terms component scores and factor scores were used interchangeably.

7.4.4. Clustering the Firms into Strategic Groups

Cluster analysis is a multivariate technique whose primary purpose is to identif' similar

entities from the characteristics they possess. It classifies objects so that each object is

very similar to others in the cluster with respect to some predetermined selection criterion

(Everitt, 1980). The resulting clusters should then exhibit high internal (within-cluster)

homogeneity and high external (between-cluster) heterogeneity.

Cluster analysis has been variously referred to as Q-analysis, classification analysis, and

numerical taxonomy. The variety of names is due in part to the usage of clustering

methods in such diverse disciplines as psychology, biology, marketing, economics,

medicine, and business (Punj and Stewart, 1983). Although the names differ across

disciplines, they all have a common dimension: classification according to natural

characteristics to discover structures within complex sets of data (Green, 1978).

7.4.4.1. Cluster Analysis Decision Process

No generally accepted methodology has been developed to perform cluster analysis. i.e.

the ultimate cluster results depend on the execution of a number of subjective decisions,

the most important of which are:

1. The choice of the variables used to describe the data units.

2. The choice of the similarity measures as input to the clustering analysis.

3. Selection of an algorithm for cluster analysis.

4. Selection of a stopping rule to determine the number of natural clusters.

5. Comparison of the outputs of different clustering algorithms.

6. Description of the Clusters.

7. Validation of the resulting cluster solutions.

Each of the above steps will be briefly outlined in the remainder of this section.

Step 1: Variable Selection

Cluster algorithms assign the cases to distinct clusters on the basis of their measured

proximity to each other. The relevant variables used to describe the cases determine the

proximity. As Anderberg (1973) observes: "It is probably the choice of the variables that

has the greatest influence on the ultimate choice of the clusters" (p.12). Cluster analysis

techniques have no means of differentiating the relevant from the irrelevant variables.
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Therefore, both theoretical and practical considerations were taken into account in

selecting this study's variables.

Four issues had to be taken into consideration when selecting variables to be used with

cluster analysis. These include: i) the number of selected variables, ii) the weighting of

variables, iii) the standardisation of variables, and iv) the multicoilinearity among

variables. Each of these issues will be briefly discussed in this section.

i) The number of selected variables

Most researchers who use numerical taxonomy methods avoid the question of the

selection and weighting of variables used by simply using as many variables as possible.

This approach to the question may be problematic. The variables used may be heavily

weighted by the selection of unduly large numbers of related variables either due to ease

of measurement or the bias of the investigator (Arkley, 1971). When a large set of

variables is chosen, it is more likely that all relevant discriminators will be included in the

research design. On the other hand inclusion of strong discriminators not particularly

relevant to the study of the construction firms, can mask the cluster and give misleading

results due to the heuristic nature of cluster analysis (Everitt, 1979). This suggests

caution should be exercised in selecting the correct number of variables to describe the

cases.

ii) The weighting of variables

The problem of whether or not to weight variables has also aroused considerable

controversy. Weighting is simply the manipulation of a value of a variable such that it

plays a greater or lesser role in the measurement of similarity between two cases

(Williams, 1971). While the concept of weighting is simple, its practice is difficult and

very few guidelines exist (Aldenderfer and Blashfield, 1984). Sneath and Sokal (1973)

argue strongly against a priori weighting and suggest that the appropriate way to measure

similarity is to give all variables equal weight. Equal weighting leads directly into an

empirical approach, which attempts to cIassif' cases on the basis of all available evidence,

without preconceived notions about their arrangement. Such a procedure arrives at a

classification from which groups may be abstracted, and does not rely on hypotheses

based on certain preliminary conclusions in order to reinforce its argument. Hence, equal

weighting of the variables was adopted in this study.

iii) The standardisation of variables

A common problem in data analysis is the lack of statistical homogeneity among the

variables. When the variables describing the data units are expressed in different scales or

different measurement units, the measured association between cases is heavily dependent
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on the variety of scales and units used. When some variables are converted to a different

scale (e.g., from interval to ordinal), cluster analysis results may differ dramatically

(Aldenderfer and Blashfield, 1984). Careful use of the technique requires a

transformation of all variables to a single index of similarity before starting any cluster

analysis (Everitt, 1980). To this end, scale conversion techniques may be applied. A

procedure that is often suggested in the literature is to transform all variables to their

standardised form (zero mean and unit variance). A scale free set of variables,

independent of the measurement units, is thus obtained. In this study, the issue of

homogenising of variables was taken into consideration by using the standardised

regression component scores as input to the cluster analysis.

iv) The multicollinearity among variables

Another characteristic of the data that can affect the results is multieoliinearity among the

variables. Multicollinearity denotes that two or more independent variables are highly

correlated, such that one variable can be highly explained or predicted by the others and

thus adds little to the explanatory power of the entire set. This consideration becomes

especially critical when cluster analysis is employed. The uncritical use of highly

correlated variables to compute a measure of similarity is essentially an implicit weighting

of these variables. That is, if three highly correlated variables are used, the effect is the

same as using only one variable that has a weight three times greater than any other

variable. Hence, the presence of multicollinearity may mask true relationships and even

suggest false ones (Hair et al., 1992).

In this study, the presence of multicollinearity meant that steps had to be taken to ensure

that the variables selected were relatively independent. Principal component analysis is

often performed when the researcher knows that the variables used in the study are highly

correlated (Aldenderfer and Blashfeld, 1984; Arldey, 1971). Thus, a dual approach has

been followed to deal with the variables selection in this study. In this dual approach, a

broad array of variables were selected in a first stage to be reduced in a second stage to

"components scores" representing the original variables which were chosen with the

research objective as the criterion for their selection. Principal components analysis was

used to reduce the dimensionality of the data, thereby creating new uncorrelated,

standardised component scores which were used as raw data for the calculation of

similarity between the construction firms.

Step 2: Choice of Similarity Measures

Most cluster analysis methods, used in this study for strategic grouping, require that a

measure of similarity be defined for every pairwise combination of entities clustered.

Sneath and Sokal (1973), subdivided these coefficients into four groups:
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1. Association Coefficients.

2. Probabilistic similarity measures.

3. Correlation coefficients.

4. Distance Measures.

Each of these methods has advantages and disadvantages that were considered before a

decision was made to use one. Although all four types have been used extensively by

numerical taxonomists, only correlation and distance coefficients have had widespread

use in the social sciences. The association coefficients, and the probabilistic similarity

coefficients, both types of measures are used to establish similarity between cases

described by binary variables only. Therefore, they were not considered appropriate in

this study.

The similarity between profiles, formally defined as a vector of attribute values for a case,

can be decomposed into three parts. These include, shape (the pattern of dips and rises

cross the variables); scatter (the dispersion of the scores around their average); and

elevation levellsize (the mean score of the case over all of the variables) (Sneath and

Sokal, 1973). One of the major drawbacks of the use of correlation coefficients as a

similarity measure is its sensitivity to shape at the expense of the magnitude of differences

between the variables used to compute the coefficients (Croiibach and Gleser, 1953).

Because of its implicit standardisation of each case across all the variables, two profiles

can have a correlation of+1 and yet not be identical (i.e., the profiles of each case do not

pass through the same points). Thus, a high correlation can occur between profiles as

long as the measurements of one profile are in a linear relationship to another. Some

information is, therefore, lost when the correlation coefficient is used (Aldenderfer and

Blaskfield, 1984). It is also possible that misleading results can be obtained if the effects

of scatter and elevation on profile data are not also considered.

There are other potential limitations of this coefficient. Since the mean of each case is

summed across all variables of each case, standard significance tests of the correlation

coefficients have no obvious meaning. The use of the method to calculate the correlation

of cases does not make statistical sense, because one must obtain the mean value across

different variable types rather than across cases, as in the standard use of the method

(Aldenderfer and Blaskfield, 1984). The meaning of the "mean" across these variables is

far from clear.

Because of their intuitive appeal, distance measures have enjoyed widespread popularity.

Technically, they are best described as 'dissimilarity measures'; the other similarity

measures (described above) demonstrate similarity by high values within their ranges,

whereas distance measures are scaled in the reverse. Two cases are identical if each one is
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described by variables with the same magnitude. Thus, the distance between them is zero.

Distance measures have no upper bounds, and are scale-dependent (Dillon and Goldstein,

1984). That is, the estimation of the similarity between cases is strongly affected by

elevation differences. Variables with both large size differences and standard deviations

can essentially swamp the effects of other variables with smaller absolute sizes and

standard deviations (Morrison, 1967).

The distance measure was found to be the most suitable similarity measure for this study.

In order to reduce the effect of the relative scale and measurement units of this study1s

variables, standardised factor scores were used as input to cluster analysis before the

calculation of the distances.

Step 3 : Choice of Clustering Technkue

A rather large number of clustering algorithms have been proposed (Hartigan, 1975;

Cormack 1971). The three most popular families of clustering methods used in the social

sciences are hierarchical agglomerative, iterative partitioning, and factor analytic.

Because of their prominence, each of these three is described briefly below.

A) Hierarchical Agglomerative

The hierarchical agglomerative methods treat each case (construction firm) initially as an

individual cluster and subsequently merge pairs of clusters on the basis of a chosen

similarity measure. The procedure continues until all cases are grouped into one cluster.

It is the task of the researcher to determine at what point in the clustering procedure a set

of clusters is obtained that "best" represents the structure in the data. The most popular

hierarchical agglomerative methods are i) single linkage; ii) complete linkage; iii) average

linkage; and iv) Ward's method (Aldenderfer and Blasirfield, 1984). Each method will be

briefly outlined below.

i) Single Linkage

This method, described by Sneath (1957), forms clusters by the following nile:

cases will be joined to existing clusters if at least one of the members of the

existing cluster is the same level of similarity as the case under consideration for

inclusion. Connections are thus based solely upon single links between cases and

clusters. The major drawback of single linkage, however, is that it has been shown

in practice to have a tendency to chain, or form long, elongated clusters. Hence,

this method was not used in the study.
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ii) Complete Linkage

This method is the logical opposite of single linkage clustering in that the linkage

rule states that any candidate for inclusion into an existing cluster must be within

a certain level of similarity to all members of that cluster. This is certainly a more

rigorous rule than that embodied in single linkage, and therefore, complete

linkage has a tendency to find relatively compact clusters composed of highly

similar cases. This method was used in the study.

iii) Average Linkage

This method was developed as an antidote to the extremes of both single and

complete linkage. Although, there are a number of variants of this method, each

essentially computes an average of the similarity of a case under consideration

with all cases in the existing cluster and subsequently, joins the case to that cluster

if a given level of similarity is achieved using this average value (Sokal and

Michener, 1958). For example, if cases 1 and 2 form cluster A and cases 3, 4, and

5 form cluster B, the distance between clusters A and B is taken to be the average

of the distances between the following pairs of cases: (1,3) (1,4) (1,5) (2,3) (2,4)

(2,5). This differs from the previous two methods in that it uses information about

all pairs of distances, not just the nearest or the furthest (SPSS, 1985). A pilot

study was carried out using the average linkage method of SPSS CLUSTER

procedure to see if meaningful results could be obtained. The method tended to

produce weak and theoretically unjustifiable strategic groupings. Hence, it was

not used in the final analysis.

iv) Ward's Method

This method is designed to optimise the minimum variance within clusters (Ward,

1963). This objective function is also known as the within-groups sum of squares

or the error sum of squares (ESS). At the first step of the clustering process,

when each case is in its own cluster, the ESS is 0. The method works by joining

those groups or cases that result in minimum increase in the ESS.

Single linkage and complete linkage algorithms are similar in that both are based

on the calculation of distances between individual units of each cluster. Ward's

method differs from the previous procedures in that the distances are calculated

between cluster members and their cluster centroids. At any step in the clustering,

those clusters are merged which cause a minimum increase in the intra-group

distance between the cases and the cluster centroids. Ward's method tends to

create clusters of relatively equal sizes. This method has been widely used in the

social sciences. Accordingly, it was used in this study.
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B) Iterative Partitioning Methods

Briefly, most partitioning methods begin with an initial partition of the data set into some

specified number of clusters. The centroids of these clusters are then computed and each

data point is allocated to the cluster that has the nearest centroid. The new centroids of

the clusters are then computed; clusters are not updated until there has been a complete

pass through the data. The procedure is executed iteratively such that at the end, clusters

exhibiting a high association between cluster members are obtained.

One major limitation shared by all iterative methods is the problem of sub-optimal

solutions. Monte Carlo studies of the performance of iterative methods have shown that

the cause of sub-optimal solutions is a poor initial partition of the data set, which is user

specified (Aldenderfer and Blashfield, 1984). This method is extremely sensitive to poor

initial partitions and the problem is exacerbated by the selection of a random initial

partition. Consequently, this method was not chosen.

C) Factor Analytic Variants

These methods of cluster analysis have achieved considerable popularity in psychology,

and most of the methods are known as factor analysis variants, inverse factor analysis, or

Q-type factoring. These methods start by forming a correlation matrix of similarities
among cases. Conventionally, factor analysis is performed on a pxp correlation matrix,

where p are the variables used, but when used to define clusters, it is performed on the n

xfl correlation matrix, where n are the cases (Aldenderfer and Blaskfleld, 1984). Factors

are extracted from the correlation matrix and the cases are assigned to clusters based on

their factor loadings.

Criticisms of the use of Q-type factor analysis include the problem of multiple factor

loadings. Since cases are clustered according to their factor loadings, a problem arises if a

case loads "heavily" on more than one factor. Another problem is that Q-type correlations

remove differences attributable to both the elevation (mean) and the scatter (dispersion)

of the cases. That is, only the profile shape remains (Dillon and Goldstein, 1984). Thus,

two cases exhibiting the same rank order of scores and relative spacing will correlate

higbly regardless of any differences in mean levels and dispersions. However, it would

appear that information about mean and variance differences among cases is particularly

important in a clustering application. Computing correlation coefficients among cases

thus removes potentially meaningful information.

Another key disadvantage associated with Q-type factor analysis is that only small

number of cases, which are "variables" in R-analysis, can be processed relative to the

number of variables (which are "cases" in R-analysis) so that a relatively small n is

necessary. Q-type factor analysis is limited in the different types of groups it can uncover.
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The dimensionality of the matrix of Q-type correlation is minimum (n, p), where n is the

number of cases (firms) andp is the number of variables. Since typicallyp< n, the number

of group types will be at most (p - 1). Thus, in the case where the researcher is dealing

with say 5 or 6 variables, but suspect that a relatively large number of group types is

possible, additional variables will have to be considered if Q-factor is to be at all useful

(Dillon and Goldstein, 1985). Since, this approach to clustering is plagued with a number

of problems and ambiguities, it was not applied in the study.

In sum, relatively few guidelines have been formulated to determine which type of cluster

analysis best uncovers the structure of the data. One useful principal governing the cluster

technique selection, however, is that in cases where there are no prior indication about

the number of clusters that should emerge from the classification, hierarchical methods

should be selected. When the number of "true" clusters is known, the application of non-

hierarchical methods is advised (Milligan, 1980). In the context of this study the cluster

structure was not known in advance, therefore hierarchical methods were selected. Which

hierarchical cluster solution is preferable is unclear from a theoretical point of view. Both

complete linkage method and Ward's method have little a priori decided advantage over

each other. Therefore, both were equal candidates for application in this study. The

outputs from these two clustering methods were summarised by the use of dendrograrns,

which are a two dimensional tree-like diagrams illustrating the fusions that have been

effected at each successive level, for all the years under study.

Step 4: Selection of a Stopping Rule

The ultimate aim of the cluster analysis is the discovery of "natural cluster", a data

partitioning which best describes the data and appears most helpful in the identification of

relationships in the research. No standard, objective stopping rules have yet been devised

to aid the researcher with determining at what stage the clustering should be stopped.

This step is among the, as yet, unsolved problems of cluster analysis. Although some

heuristics have been proposed they provide only a crude approximation at best (Everitt,

1980). In social sciences, however, two basic approaches to determining the number of

clusters present have evolved: heuristic procedures and formal tests.

Heuristic procedures are by far the most commonly used methods. A heuristic which is

often applied relates to the behaviour of the criterion function at any step in the cluster

procedure. It is suggested that a large increase in the criterion value points to a merging

of very dissimilar clusters. When there is a sudden jump in the criterion variable, this

heuristic suggests that the existing clusters should not be merged and that the "natural

groupings" are described by the clusters identified at the previous stage. Although this

decision criterion is rather subjective, it was applied in this study for lack of a better

criterion.
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A more formal, but still heuristic, approach to the problem is to graph the number of

clusters obtained from a hierarchical tree against the fusion or amalgamation coefficient,

which is the numerical value at which various cases merge to form a cluster. The values

of the fusion coefficients are shown along the y-axis in the tree diagrani This test is

analogous to the 'scree test' of factor analysis. A marked 'flattening' in this graph suggests

that no new information is portrayed by the following mergers of clusters. This procedure

was also applied in the study to coiiflrm the "cut-off point". In the final analysis the

author thought it would be best to compute solutions for several different numbers of

clusters and then to decide among the alternative solutions based on practical judgement,

common sense, and theoretical foundations.

Step 5: Comparing the Outputs of Different Clustering Algorithms

There is no single "best" way to perform cluster analysis (Everitt, 1980). Different

algorithms lead to different numbers of clusters and cluster membership with respect to

the cases. In fact, the same algorithm when repeated on the same data can sometimes

result in a different solution if the rows of the matrix representing the similarity among

the cases are reordered (Dunteman, 1989). For this reason a comparison between the

cluster solutions obtained from the two chosen clustering algorithms, namely, complete

linkage and Ward's method was carried out. The objective was to check the internal

consistency of the cluster solutions and to highlight the differences in the strategic groups'

membership compositions. Judgement had to be exercised by the author, since a

mechanical application of the technique without subjectively evaluating whether the

outcomes have a realistic meaning was unlikely to lead to useful results.

Step 6: Description of the Clusters

The approach developed in this study to describe the strategic profiles of the clusters

entailed: 1) examining the mean component scores of each cluster (strategic group)

obtained from the principal component analysis; 2) inspecting how group members differ

among each other on each of the original 17 strategic variable; and 3) comparing each

strategic group member to its corresponding industrial sector norms to establish whether

the identified clusters at the selected levels of analysis really had a different profile of

resource allocation commitments. This procedure was applied to interpret the attributes

of the identified strategic groups, as will be explained in detail in greater detail in chapter

eight.

Step 7: External Validation of the Cluster Solution

This section discusses two techniques for validating a cluster analysis solution:
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i) Significance tests on variables used to create clusters.

ii) Significance tests on independent variables.

Both techniques will be briefly outlined in the following paragraphs which closely follow

the arguments presented by Aldendeifer and Blaskfleld (1984), and Hair et. al. (1992).

i) Significance Tests on Variables Used to Create Clusters

A procedure that has been used frequently in applied research involving cluster analysis is

to perform a multivariate analysis of variance (MANOVA) of the variables used to

generate the solution in order to test for the significance of the clusters. Intuitively, the

use of MANOVA to perform significance tests on the clusters is plausible. Moreover, it

becomes an appealing procedure because the results are invariably highly significant, thus

the procedure looks impressive when the cluster solution is presented. However, "the use

of discriminate analysis or MANOVA or multiple ANOVAs in this fashion is

inappropriate statistically" (Aldenderfer and Blashfleld, 1984: p.64).

Cluster analysis methods, by definition, will separate entities into clusters that have

virtually no overlap along the variables being used to create the clusters. Significance

tests for differences among the clusters along these variables should always be positive.

Since these tests are positive, regardless of whether clusters exist in the data or not, the

performance of these tests is useless at best and misleading at worst. Hence, it was

decided not to apply this method of validation in the context of this study.

ii) Significance Tests on External Variables

This procedure performs significance tests on variables not used to generate the cluster

solutions. The power of external validation is that it directly tests the generality of a

cluster solution against relevant criteria. One reason this approach to validation is not

used frequently in cluster analysis research is that in many cases it is difficult to define a

set of relevant external criteria, because the use of cluster analysis may be essentially

exploratory or, in some instances, because the necessary theory surrounding the

classification process has not been refined sufficiently to determine what is truly relevant

to the intended classification (Filsinger et. al., 1979). However, 'the value of a cluster

solution that has successfully passed an external validation is much greater than a solution

that has not' (Aldenderfer and Blashfleld, 1984: p.66).

Although the first validation technique described in this section is frequently used, it has

serious problems. Methodologists in the area of cluster analysis do not consider it to be a

useful validation technique. Accordingly, Multiple Discriminant Analysis (MIDA) was

applied in the context of this study with five external performance measures to validate

the cluster solutions. Next, an outline of MDA is presented.
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7.4.5. Multiple Discriminant Analysis

MDA is a statistical technique which involves deriving a linear combination of the two

(or more) independent variables that will discriminate best between the a priori defined

groups in such a way that the misclassffication error rates are minimised (Dillon and

Goldstein, 1984). This is achieved by the statistical decision rule of maximising the

between-group variance relative to the within-group variance. MDA is an analytical

predictive technique which is appropriate for research problems in which the dependent

variable is categorical (nominal or non-metric) and the independent variables are metric

(Hair et al., 1992). The objectives for applying MDA in this study was to establish

procedures for classifying cases (construction firms) into groups on the basis of their

values on five external performance variables.

7.4.5.1. Assumptions Underlying MDA

The optimality of this method is conditional upon certain assumptions being met. In

particular, the key assumptions for deriving the discriniinant functions, are multivariate

normality of the independent variables and equal covariance matrices for the groups as

defined by the dependent variable (Hair et al., 1979). There is mixed evidence that

discriminant analysis is sensitive to violations of these assumptions (Dillon and Goldstein,

1984). The large number of studies that have utilised discriniinant analysis without any

concern for whether the underlying assumptions were satisfied supports the contention

that robustness is not a problem (Klecka, 1980). Discriminant analysis is quite sensitive to

the ratio of sample size to the number of predictor variables (Hair et al., 1992). The

results may become unstable as the sample size decreases relative to the number of

independent variables.

7.4.5.2. Violation of Assumptions

The aforementioned assumptions are mathematical requirements for MDA. In practice,

however, it is difficult for these assumptions to be met precisely. The normality

assumption is important for classification based on the probability of group membership

(Kiecka, 1980). These probabilities are calculated from the chi-square distribution which

is appropriate only when the discriminating variables have a multivariate normal

distribution. When they do not meet this assumption, a reduction in the accuracy of the

calculated probabilities may occur. It may turn out, for example, that the probabilities for

some groups will be exaggerated while the probabilities for other groups will be

underestimated. Also, when the group covariance matrices are not equal, distortions in

the discriniinant functions and the classification equations may occur (Hair et al., 1992).

The discriminant function may not provide maximum separation among the groups, and

the probabilities of group membership may be distorted.
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Several authors (e.g. Klecka, 1980; Lachenbruch, 1975), however, have shown that

discriininant analysis is a rather robust technique which can tolerate some deviation from

these assumptions. Not all of the aspects of discriminant analysis require these

assumptions to be met. Lachenbruch (1975) has shown that discriminant analysis is not

particularly sensitive to minor violations of the normality assumption. The consequence is

some reduction in efficiency and accuracy.

Klecka (1980), asserts that for the researcher whose main interest is in a mathematical

model which can predict well, the best guide is the percentage of correct classification. If

this percentage is high, the violation of assumptions was not very harmful. Efforts to

improve the data or use alternative formulas can give improvements. When the

percentage of correct classification is low, however, one cannot tell whether this is due to

violating the assumptions or using weak discriminating variables. Consequently, for

classification purposes, the accuracy of the prediction is most important for borderline

cases Klecka (1980). For example, if a particular case has a 0.90 probability of belonging

to group 1 and only a 0.10 probability of belonging to group 2, then this small inaccuracy

due to the violation of assumptions should be ignored. Although the specific probability

of group membership may be wrong, the decision to assign the case to group 1 would be

correct. On the other hand, if the case had probabilities of 0.51 for group 1 and 0.49 for

group 2, one must be very cautious about this decision. Here, minor errors due to the

violation of assumptions could easily cause an incorrect classification.

Since, MIDA can be performed when the assumptions of multivariate normal distributions

and equal group covariance matrices are not satisfied, in this study it was employed to

validate the accuracy of the strategic group cluster solutions. The remainder of this

chapter will cover the three statistical techniques considered for testing the performance

Implications of strategic groups' membership.

7.5. TESTING THE RESEARCH PROPOSiTION

To test the performance implications of strategic groups' membership proposition and

ascertain statistically whether the centroids of the obtained strategic groups were

different, three methods were considered in this study. These include: ANOVA (Analysis

of Variance); MANOVA (Multivariate Analysis of Variance); and non-parametric

Kruskal-Wallis ANOVA. A brief description of these techniques is given below, followed

by the rationale adopted in this study for choosing among them.

7.5.1. Univariate Analysis of Variance (ANOVA)

In its simplest form, ANOVA is concerned with the relationship between a single metric

dependent variable and a single non-metric independent variable at two or more treatment
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levels (groups) (Winer, 1971). The null hypothesis tested is always that the population

means of interest are equal. ANOVA partitions the total variance into two sources to

form a ratio called the F-value (SPSS, 1985). When the null hypothesis is not true, the

between group mean square should be substantially larger than the within group mean

square as reflected in a high F-value.

7.5.1.1. Assumptions of ANOVA

Proper application of ANOVA requires the following conditions to be met (Winer,

1971). First, cases (firms) should be independent. That is, there should be a low

correlation among them.. Second, it is formally assumed that the variances are equal for

all the groups, and that the populations from which they come are normally distributed.

7.5.1.2. Violation of ANOVA Assumptions

Although, the analysis of variance is based on the assumptions of normality and

homogeneity of variance, in practice, ANOVA is a very robust statistical procedure

(Dillon and Goldstein, 1984). The assumptions frequently can be violated with relatively

minor effects. This is especially true for the normality assumption (Howell, 1992). In

general, if the largest variance is no more than four times the smallest, the analysis of

variance is most likely to be valid. Howell (1992), asserts that heterogeneity of variance

and unequal sample size do not mix. He recommends that should the researcher have

reasons for anticipating unequal variances, he/she should make every effort to eliminate

one of the problems, i.e., either the sample size issue or the heterogeneity of variance.

One approach to solve the problem of heterogeneity of variance is to transform the data

to a form that yields homogeneous variances and to then run a standard analysis of

variance on the transformed values (Tuckey, 1977; Hoaglin et a!., 1983).

7.5.2. Multivariate Analysis of Variance (MANOVA)

Similar to MDA where the dependent variables are non-metric, MANOVA is used when

the independent variables are non-metric; and like ANOVA, MANOVA is concerned

with differences between groups. It possesses all the advantages of the univariate analysis

in testing the effects of a number of independent variables. In MANOVA, the dependent

variable is a vector (set or composite of measures) rather than a single mean, response per

group. Each group is observed on two or more dependent (criterion) variables

simultaneously, and the hypothesis tested is the equality of dependent mean vectors for

the groups under study. Similar to the F-ratio of the between-group mean square to the

within-group mean square in ANOVA, the multivariate F-ratio is merely a generalisation

to a ratio of the within-groups and total-groups variance matrices which tests for equality

among groups based on their respective centroids (vector means).
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7.5.2.1. Assumptions of MANOVA

Analogous to the assumption of homogeneous variance and normal distribution in

ANOVA, it is assumed in MANOVA that the within-group dispersion matrices are equal

across all the groups, and that the set of dependent variables is multi-normally distributed.

7.5.2.2. Robustness of MANOVA

Although the aforementioned assumptions are mathematical requirements for MANOVA,

in practice it is unlikely that all of the assumptions will be met precisely. As in ANOVA,

many researchers argue that violating the assumptions does not necessarily invalidate the

results (Bray and Maxwell, 1985; Hair et al., 1979). In other words, both ANOVA and

MANOVA are relatively robust to violations of the assumptions. Although less is kiwwn

about robustness for MANOVA than for ANOVA.

A number of Monte Carlo studies (e.g. Ito, 1969; Martha, 1971; Olson, 1974) have been

conducted to investigate the extent to which MANOVA is robust to violations of

muhivariate normality and equality of covariance matrices. Departures from multivariate

normality generally have only very slight effects on the Type I error rates (i.e., rejecting

the nuff hypothesis when ft is actually true) of MANOVA's test statistics (Bray and

Maxwell, 1985).

The effects of failing to meet the equality of covariance matrices assumption are more

complicated. When group sizes are unequal, none of MANO VA's test statistics is robust

(Hakstian et al., 1979; Ito, 1980). Depending on the relationship between the group sizes

and the covariance matrices, a number of Type I errors will result. When group sizes are

equal, all of the test statistics tend to be robust unless group sizes are small, or the

number of variables is large and the difference in matrices is quite large (Olson, 1976).

7.5.3. Non-Parametric Analysis of Variance

The class of tests that does not rely on distribution assumptions, are referred to as non-

parametric tests. When the assumptions of the univariate and multivariate analysis of

variance presented above, are not met, the "parametric" ANOVA and MANOVA are not

recommended. Instead, a technique which is not based on these assumptions should be

selected. The non-parametric Kruskal-Waffis A.NOVA is one technique for performing

ANOVA without relying on the previous assumptions (SPSS, 1988). This method tests

the null hypothesis that the k independent groups come from the same population or from

identical populations with respect to averages (Siegal, 1956). In the computation of the

Kruskal-Wallis test, each of the n cases are replaced by ranks. That is, all of the scores

from all of the k groups combined are ranked in a single series. The Kruskal-Wallis test

130



determines whether the sums of ranks are so disparate that they are not likely to have

come from groups which were all drawn from the same population.

7.5.3.1. Advantages and Disadvantages of Non-parametric Tests

The argument over the value of the distribution-free tests has gone on for many years.

Many researchers believe that for most cases, parametric tests are sufficiently robust to

make distribution-free tests unnecessary. Others, however, believe just as strongly in the

unsuitability of parametric tests and the overwhelming superiority of the distribution-free

approach (Bradley, 1968).

The major advantage generally attributed to distribution-free tests is that they do not rely

on restrictive assumptions concerning the shape of the distribution of the sampled

population(s). The validity of the test is not affected by whether or not the distribution of

the variable in the population is normal. A parametric test, on the other hand, usually

includes some type of normality assumption and if that assumption is false the

conclusions drawn from that test may be inaccurate.

Another characteristic of distribution-free tests that often acts as an advantage is the fact

that many of them use medians rather than means (Howell, 1992). Since many of them

rank the raw scores and operate on those ranks, they offer a test of differences in central

tendency that are not affected by one or a few very extreme scores (outliers). An extreme

score in a set of data actually can make the parametric test less powerful, because it

inflates the variance, and hence, the error term, as well as biasing the mean by shifling it

toward the outlier (the latter may increase or decrease the mean difference). The outliers'

issue will be addressed later in section (7.6). A third advantage of these techniques is in

their computational simplicity. Non-parametric statistical tests are much easier to learn

and apply than parametric tests. A final advantage of the non-parametric tests is their

usefulness with small samples.

7.5.4. Choosing the Appropriate Statistical Test

Parametric tests have a variety of strong and extensive assumptions underlying their use.

When those assumptions are valid, these tests are more powerful than any other in

rejecting the null hypothesis (H 0) when it is false. However, these conditions which make

the parametric tests the most powerful ones, must be satisfied before any coiifidence can

be placed in any probability statement obtained by the use of these tests.

In this study two parametric techniques ANOVA and MANOVA were considered. Issues

relating to their statistical power (the probability of rejecting the null hypothesis when it

is false) were carefully examined. A problem in ANOVA design arises when the
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researcher attempts to consecutively measure two or more dependent (criterion)

variables, since no single criterion may represent all aspects of the probleni Multiple

criterion variables are usually studied through repeat applications of univariate ANOVA

until all the dependent variables are covered. This approach, however, carries with it a

Type I error which increases with the number of inter-group means being tested for

significance (Hair et al., 1992). Applying a series of F-tests may be inappropriate for

sequentially testing the influence on multiple criterion variables among several groups. To

overcome this limitation of univariate analysis, researchers usually employ MANOVA

which allows simultaneous testing of all the variables and considers the various possible

correlations among all dependent variables.

Although MANOVA may provide a more useful and valid means of analysing data, this is

not always the case. There are some situations in which MANOVA is not appropriate

(Bray and Maxwell, 1985). FirSt, although both ANOVA and MANOVA are relatively

robust to violations of the assumptions in many circumstances, less is known about

robustness for MANOVA than for ANOVA. Second, with a relatively small sample size,

MANOVA may be at a disadvantage to separate ANOVAs in terms of statistical power

(Bray and Maxwell, 1985). Stevens (1980), investigated MANOVA's power and found

that "the power of the multivariate tests with small to moderate group sizes is poor"

(p.736). As the number of dependent variables increases, it is necessary to increase

sample size to maintain a given level of power for a specified effect size. In this study, it

was not feasible for the author to increase the overall sample size for reasons outlined

earlier in the first part of this chapter. Third, the results from an analysis using MANOVA

may be more complex and difficult to interpret than those from separate ANOVAs.

Although this complexity may accurately reflect the phenomena under study, multivariate

statistics can be more difficult to understand and consequently make the interpretation

more complex. Due to all of the above mentioned limitations of MANOVA, it was

concluded that MANOVA was not suitable for this study. Hence, ANOVA was selected

instead.

To overcome the violations of the assumptions of ANOVA, specifically the problem of

heterogeneity of variance, transformations of the 5 external performance variables prior

to submitting them to an A.NOVA were applied. Using trial and error, significant

improvements in the results were observed after adopting the following transformations:

logarithmic, square-root, and reciprocal transformations.

When the assumptions constituting the statistical model for a test are not precisely met, it

is difficult to say what is really the power of the test, and to which extent the probability

statement about the hypothesis in question is meaningful. Some may argue, however, that

the assumptions normally cited as being required of parametric tests are being overly

restrictive in practice, and that the parametric tests are remarkably unaffected by the
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violation of distribution assumptions. Although some empirical evidence show that slight

deviations in meeting the assumptions underlying parametric tests may not have radical

effects on the obtained probability figures, there is as yet no general agreement as to what

constitutes a "slight" deviation. Consequently, after consideration of this argument, the

author decided to use a non-parametric Kruskal-Wallis ANOVA to further explore the

statistical significance of the obtained cluster solutions. The major disadvantage generally

attributed to distribution-free tests is their lower power relative to the corresponding

parametric test. In this study the results obtained from the non-parametric Kruskal-Wallis

ANOVA were compared with the parametric ANOVA for all the years under analysis.

7.6. TREATMENT OF OUTLIERS

Outliers are based on one of four conditions (Hair et. al., 1992):

1) An error in recording or data entry.

2) A valid but exceptional data entry that is explainable by an extraordinary
situation.

3) An exceptional data entry with no likely explanation.

4) An ordinary data entry in its individual characteristics, but exceptional in its
combination of characteristics.

There are specific courses of action recommended for dealing with outliers for each

condition. For condition (1), Neter et al. (1985) suggest that an outlier may be discarded

if there is direct evidence that it represents an error in recording. To eliminate recording

errors, considerable care was taken to ascertain the reliability of the collected information

in this study.

With the valid but exceptional data entry, condition (2), deletion of the case is warranted

(Dillon and Goldstein, 1984). Outliers, in such cases could be related to abnormal

managerial actions. For example, a firm distributing a high percentage of its shareholder's

equity prior to going public in the next year, or a :flim with very high growth rates well

above the industry averages. The exceptionally high growth rate may be due to the firm's

diversification into a new product-market or geographic location in its first year of

analysis. Condition (3) presents a special problem because there is no reason for deleting

the case, but its inclusion cannot be justified either. Finally, for condition (4), it is

recommended that the outlier should be retained (Hair et al., 1992).

An inspection of the variables in this study indicated that few cases qualified as outliers.

Although, in all situations, the researcher is encouraged to delete truly exceptional cases;

the author guarded against deleting cases that, while different, were still representative of
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the population. Further, to ensure the availability of an adequate sample size for the

application of the multivariate statistical techniques, the author did not wish to reduce the

already relatively small sample size. In the few instances where outliers were detected in

the sample, the author chose to retain them. Where an investigation of the annual reports

and other published data sources presented the necessary explanation for the valid but

exceptional data entries, these were reported in the study.

7.7. PILOT STIIDIIES

In this study five pilot studies were carried out. A brief outline of each is presented in this

section.

1) Measurement of the Scope Variables

The main drawback of using turnover breakdowns to measure diversity, as illustrated in

section (7.4.2.2), is that some firms' activities as reported in their annual reports and

accounts do not coincide with those of other firms. For instance, an activity reported by a

firm may include more than one market, e.g. building contracting and house building.

Similar measurement problems were also encountered in measuring the extent of

geographic diversity. Although the regional classification system introduced in the

previous chapter coincided with the general pattern of corporate reporting, there were

occasions in which one region specified by a firm included two or more regions as

reflected by the classification system (common examples reported included combinations

of regions such as North and South America, Africa and the Middle East, and the Far

East and Australia). Conversely, there were times when a number of reported regions

should all have been encompassed within a single region (e.g. reporting geographical

turnover by countries such as France, Germany, and Italy, when it should all be included

under Europe). In the former case, application of the general form of the Herfindahl index

would understate the level of diversity, and in the latter case it would overstate it.

In order to bring about greater consistency into the measuring system it was decided to

experiment with another form of the Herfindahi's index for the extent of activity

diversification as follows:

(p)2

ADW= _It

N

where	 is the number of activities interpreted to be represented by the ith activity

reported by the firm. Similarly for the extent of geographic diversification:

134



GDW= _it

N

where is the number of regions incorporated into the ith geographic region reported

by the firm. The logic of experimenting with adjusted forms of the Herfindalil index was

to try and reduce or eliminate the bias towards understatement of diversity in cases where

an activity/region, as reported by the firm, included more than one activity or region.

The correlations between the original and the adjusted forms of the Herfindahi index of

diversity, both by activity and geography, for all the years under study were very high.

This suggested that the results might not be materially affected by using either form of the

index. For the analytical purposes of this thesis, it would make little difference which of

the two forms was adopted for use. Accordingly, the original form of the Herfindahl

index was adopted in this study. Finally, in the cases where a number of reported

activities/regions should be encompassed within a single activity/region, the

corresponding P1's or R's were aggregated for purposes of calculating the

activity/geographic diversity index.

ii) Selection of Strate2ic Variables

Due to the high correlation among the four scope variables in this study, a pilot study was

carried out to apply principal component analysis and subsequently cluster analyse three

different combinations of scope and resource allocation measures.

1) Only two out of four scope measures, namely, the two Herfindahi measures of

activity and geographic diversity (ADIV, GDIV); along with all of the resource

allocation variables were used as input into principal component analysis (i.e. 15

variables in total).

2) Two strategic category measures, namely the activity specialisation ratio (SR),

and the geographic specialisation ratio (UKG); along with all of the resource

allocation variables were used as input into principal component analysis (i.e. 15

variables in total).

3) All four scope measures (ADIV; GDIV; SR; and UKG) along with all the

resource allocation variables were used as input into principal component analysis

(i.e. 17 variables in total).

Out of the three different combinations, the last combination (i.e. 17 variables in total)

yielded better strategic groupings. Hence, it was chosen for the final analysis.
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lii) Selection of Size Measures

As mentioned in chapter six, significant correlations among size measures are generally

regarded as a sufficient condition for interchangeability among them. Size data in the

present study do satisFy the above condition for interchangeability. The correlations

between the two selected size measures, namely turnover in (E) and the numbers of

employees, are 0.979; 0.979; 0.976; 0.970; 0.978; and 0.981 for the six years under

analysis, 1986-199 1, respectively. However, more rigorous conditions are needed for

interchangeability than the one specified above. The size measures must be not only

highly correlated but also proportional to each other (Smyth et. al., 1975; Agarwal,

1979).

To determine whether the proportionality condition was met in this study, the following

equation was applied (Agarwal, 1979):

A= a + bE

where A and E are the two highly correlated size measures, a is the intercept, and b is the

slope. If A and E are proportional to each other, the intercept a = 0. If they are not

proportional, a ^ 0.

The above equation was estimated using the two selected size measures to determine

whether the proportionality condition was met in this study. Since there was no a priori

justification for using one size measure as the dependent variable and the other as the

independent variable, the exercise in each case was repeated with the order of variables

reversed. It is evident from Table (7-3) that with the exception of the values for 1990 and

1991, none of the intercept values are significant at the 0.05 level. The results indicated

that in addition to being highly correlated, the size measures in terms of turnover and

number of employees are also proportional to each other.

Nevertheless, both measures of size were utilised in the formulation of the strategic

groups. The view adopted in this study is that conceptually the two size measures are not

interchangeable, since size as measured by turnover constitutes an output; whereas

number of employees constitutes an input which in turn has consequences for certain

aspects of firm structure, such as the size of the administrative component, the number of

levels in the hierarchy of authority, span of control, and the degree of diversification by

actMty.
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Table 7-3 : Regressions between Size measures.

Years	 Aa+bE	 Ea+bA

1986	 A= 36.416 + 0.058E	 E=-389.372+ 16.511A

(t=1.866) (t=28.130)	 R =0.979	 (t=-1.149) (t=28.130)	 R=0.979

1987	 A= 42.156 + 0.069E	 E=-363.573+ 13.808A

(t=1.772) (t=27.977)	 R=0.979	 (t=-1.053) (t=27.977)	 R=0.979

1988	 A= 42.708 + O.085E	 E=-207.192+ 11.177A

(t=1.321) (t=25.740) 	 R=0.975	 (t=-O.548) (t=25.740)	 R=0.975

1989	 A= 71.391 + 0.090E	 E=-368.21 + 10.395A

(t==1.622) (t=23.044)	 R=0.970	 (t=-0.758) (t=23.044)	 R=0.970

1990	 A= 84.339 + 0.094E	 E= -573. 149+ 10.139A

(t=2.052) (t=26.910)	 R=O.978	 (t=-1.298) (t=26.910)	 R=0978

1991	 A= 93.264 + O.091E	 E=-727.056+ 1O.512A

(t=2.393) (t=27.743)	 R=0.981	 (t=-1.668) (t=27.743)	 R=O.981

A - Turnover in (i.).
E - Number of employees.

iv) Choice of Clustering Algorithm

In order to lessen the problem of reliance on only one method, it was decided to use three

hierarchical agglomerative clustering methods, so that the results could be compared and

contrasted. It was expected that any two methods could produce similar results, giving an

indication of the most likely real output.

To determine which two methods produced the most stable or reliable results, the

following clustering methods were utilised: average liukage, complete liakage and Ward's

minimum variance method. The average linkage method tended to produce weak and

unjustifiable strategic groupings, whereas the other two clustering methods tended to

produce relatively similar and comparable groupings at the selected levels of analysis (i.e.

cut off points). Hence, it was decided to neglect the average linkage method and focus on

the outputs of complete linkage and Ward's methods for inclusion in the final analysis.
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v) Significance Tests on Variables Used to Create the Clusters

As mentioned earlier in this chapter, Aldenderfer and Blaskfleld (1984), emphasised that

the use of MDA or multiple ANOVAs, on variables used to create the clusters, is

inappropriate statistically; since the results will be invariably highly significant. A pilot

study conducted by the author, using both MDA and multiple ANOVAs first utilising the

17 raw strategic variables; and second utilising the component scores used to create the

strategic groups supported Aldenderfer and Blaslifleld's conclusions. The resulting F-

ratios obtained were very highly significant for both techniques. In fact, the percentage of

correct classification obtained from the MDA technique was a suspicious 100 percent.

7.8. SUMMARY

This study is an empirical investigation of corporate strategies of the UK construction

firms for the period 1986-199 1, inclusive. Firms were only included if both strategic and

performance information could be obtained for theni In the case of diversified finns, they

were only included if they reported the breakdown of their turnover both by activity and

geography. The selection process deliberately included only publicly quoted firms so that

information would be readily available regarding their performance. The data used to

analyse strategic groups was obtained from the EXTEL database and other publicly

available information sources. A considerable amount of data was also obtained by direct

use of company supplied annual accounts and reports.

The chosen sample had to be sufficiently large to enable statistical analysis and conform

to certain criteria: the firms should be significant players in the industry; and should

include diversified and non-diversified firms to make the results generally applicable. A

number of issues relating to sampling methodology and data availability were also

highlighted in this chapter. The final sample consisted of 35 construction finns of varying

sizes, profitability, and extent of technological and geographical diversity.

The second part of this chapter explained the central methodology adopted to formulate

the strategic groups and to test the research propositions. Issues pertaining to the

variables' selection criteria; nature of measurement and calculations; treatment of missing

values and outliers; and the limitations of using financial ratios, were also discussed. A

review of the different statistical tools utilised at various stages of the study was

presented. Although, this overview is incomplete, it serves the purpose of acquainting the

reader with the test procedures and underlying assumptions. The findings and the results

of the research questions are discussed in chapter eight.
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CHAPTER EIGHT

EMPIRICAL RESULTS

8.1. INFRODUCTION

The chapter is divided into two sections. First, an overview is given of the results of the

procedures employed to identify the strategic groups. Second, results of the propositions

pertaining to the dynamic characteristics and performance implications of strategic group

memberships, are presented. The empirical procedures and results relating to the three

research questions/issues outlined in chapter four, are reported. These concerned: 1) the

formulation of strategic groups; 2) the dynamic characteristics of strategic groups over

time; and 3) the performance implications of strategic group memberships. The detailed

interpretation and discussion of this study 1s empirical findings will be presented in the

next chapter.

8.2. FORMULATION OF STRATEGIC GROUPS IN CONSTRUCTION

The procedure for formulating the strategic groups was discussed in detail in chapter

seven. A brief statement of each stage of the methodology is given below, followed by

the results of the procedures employed.

8.2.1. Mapping the Strategic Space

The focus of this thesis is on the corporate level of 35 UK construction firms, for the

period starting from 1986 to 1991, inclusive. Six SPSS data files containing the 35

construction firms and all the variables (both strategic and performance measures), were

compiled to carry out the chosen methodology for the period under analysis.

8.2.2. Selection of Key Strategic Variables

An important step in formulating the strategic groups is the identification of the key

strategic variables crucial to delineating strategic groups in construction. in this study,

two components of strategic decisions, namely, scope and resource allocations were

utilised to define the strategic space. A total of 17 strategic variables (refer to chapter six

for the discussion) were identified from a thorough literature review and discussions with

construction management, finance and accounting academics and statisticians.
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Means, standard deviations, and the range of values (i.e. minimum and maximum values)

for each of the chosen variables were generated. This analysis was conducted to

determine the general characteristics of each measure. Appendix (A) presents sunnnary

information for all the strategic and performance variables for the six years under study.

The abbreviated form of the variables and their corresponding descriptions are also given

for the reader's convenient reference to subsequent tables.

Appendix (A) also presents Pearson's product-moment correlation coefficients used to

investigate the relationship between the strategic and performance variables for the six

years under study. In general, the correlation analysis revealed that most of the strategic

variables were highly correlated.

8.2.3. Results of Principal Component Analysis

The first stage of the methodology involved carrying out factor analysis of the 17

strategic variables. In order to reduce the dimensionality of the strategic space, the 17

strategic variables were factor analysed using principal component analysis with varimax

rotation to get orthogonal factors to approximate a simple structure. The number of

factors retained was determined based on the criterion of eigenvalue greater than one.

The results of the principal component analysis for the six years under study are

presented in Appendix (B). The number of components extracted and the proportion of

total variance explained, along with the varimax rotated factor matrix are provided in the

Appendix.

The communality values listed in Appendix (B), show the amount of variance in each

variable that is accounted for by the extracted number of factors taken together. It can be

seen from the principal component analysis results that the communality values for all the

strategic variables in each year were substantially large, indicating that each strategic

variable is well "explained" by the extracted factors.

The total variance among all the strategic variables accounted for by the 5 extracted

factors in 1986, was 78.1%. Similarly, the accounted-for cumulative percentage of total

variance for the years 1987 to 1991 were 77.4%, 80.9%, 79%, 72.9%, and 77.9%,

respectively.

By examining the factor loading scores especially noting the variables that are heavily

loaded - the factors in principal component analysis were interpreted. The highest

(absolute) loading, of each the strategic variables, in the rotated factor matrix is

underlined in Appendix (B). A description of each factor and its corresponding strategic
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variables are listed in Tables (8-1) through to (8-6), with the strategic variables organised

in the order of the magnitude of their corresponding factor loading, for each of the six

years under study.

Table 8-1 : Factor Naming for the results of 1986.

Table 8-2: Factor Naming for the results of 1987.
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Table 8-3: Factor Naming for the results of 1988.

Table 8-4: Factor Naming for the results of 1989.
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Table 8-5 : Factor Naming for the results of 1990.

Table 8-6: Factor Naming for the results of 1991.

As indicated above, the interpretation was based on those variables loading highest on a

given factor. For example, with reference to Table (8-1), the variables loading on factor 1

are all resource allocation ratios measuring the firm's efficiency in the management of its

working capital. Whereas, Factor 2 is dominated by two groups of variables. The first

group includes two measures of size, whilst the second group includes two measures of

the extent of geographic diversity. The bipolarity of the two groups' algebraic signs, is

attributed to the latter's measurement in a reverse scale (i.e., the higher the extent of

geographic diversity the smaller the value of the variable). Thus, it appears that Factor 2

is contrasting the size of the firm with its degree of geographic diversity. The larger the
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size of the finn, the higher the extent of geographic diversity. The remaining factors were

named in a similar fashion.

As mentioned in the previous chapter, labelling the factors is more an art than a science

and depends, in large part, on the researcher's expertise and knowledge of what is being

investigated (Dillon and Goldstein, 1984). Thus, other labels are plausible.

The individual factor scores for each construction firm on the extracted principal

components were used as input into the second stage of the methodology, namely, cluster

analysis. Individual factor scores represent a composite measure of the stud)'s variables.

The factor scores reduced the 17 variables into the extracted composite scores, with each

of the composite scores corresponding to one of the factors derived from the factor

solution. Since factor scores give the projection of an observation (firm) on the extracted

factors, that is, its location in the factor space; in this study, factor scores were used to

provide additional insights into the structure of the data by highlighting patterns of

common variation. Figure (8.1), which plots the scores on the extent of geographic

diversity and size (F2) against the scores on extent of activity diversity (F4) for 1986,

demonstrates the use of factor scores in this way. Appendix (B) includes the rest of the

plots for all the years under analysis. The standardised factor scores, obtained from a

regression procedure, for the 35 construction firms are also presented in Appendix (B).

8.2.4. Cluster Analysis Results

To identify the strategic groups within each year, cluster analysis was performed. As

explained in chapter 7, the primary objective of cluster analysis is to sort a sample of

cases (construction firms) into groups (strategic groups) such that the degree of

association is high between members of the same group and low between members of

different groups. The use of cluster analysis permitted the objective classification of

construction firms according to their strategic profiles. Both complete linkage method

and Ward's method were applied. Appendix (C) presents the membership schedules and

dendrograms of the clustering outputs per algorithm per year for the six years under

study.

A decision had to be made concerning the number of clusters or groups in the data. Since

no two businesses are completely alike, the grouping of two or more construction firms

together results in a certain degree of error. An objective of cluster analysis is to minimise

this error, by creating homogeneous groups. Thus, one method used to determine the

number of clusters was to examine the values of the amalgamation coefficient, which is

the numerical value at which various cases merge to form a cluster, to discover a

significant "jump" in the value of the coefficient (Aldenderfer and Blashfleld, 1984). A
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'jump" implies that two relatively dissimilar clusters have been merged; thus the number

of the clusters prior to the merger is the optimal solution. The membership schedules,

included in Appendix (C), lists the cases being combined and the amalgamation

coefficients at each stage of the clustering process.

To help with identifying large relative increases in the cluster homogeneity, the

percentage change in the amalgamation coefficients for 15 to 2 clusters were calculated.

Tables (8-7) and (8-8) list the results of analysing the amalgamation coefficients for both,

complete linkage and Ward's method for the six years under study, with the "jump" value

underlined.

Table 8-7 : Analysis of Agglomeration Coefficient for Complete Linkage Method.

Table 8-8 :Analysis of Agglomeration Coefficient for Ward's Method.

Number of	 Percentagechance in Agglomeration Coefficient to Next Level
Clusters	 1986	 1987	 1988	 1989	 1990	 1991

15	 14.27	 14.75	 12.30	 13.64	 19.12	 13.09
14	 13.09	 16.71	 13.34	 15.16	 17.04	 13.64
13	 13.43	 15.39	 11.96	 16.70	 21.14	 15.97	 -

12	 12.31	 13.97	 12.04	 17.19	 1869	 14.88
11	 13.25	 13.37	 11.93	 14.67	 18.59	 16.14	 -
10	 11.74	 13.36	 13.47	 20.09	 15.90	 16.01

9	 _________ 1470	 1336	 1837	 1651	 1620

8	 2021	 14	 1829	 194	 L1O	 2862
7	 19 63	 19 20	 __________ 26 15	 16 03	 22 27
6	 16.94	 17.27	 15.77	 21.32	 19.29	 25.81
5	 16.04	 18.69 - 15.76	 24.09	 19.86	 22.14
4	 18.48	 19.23	 21.22	 26.46	 28.38	 20.13
3	 20.05	 20.88	 19.82	 22.64	 23.14	 19.59
2	 17.57	 19.38	 20.81	 20.79	 26.94	 17.53
1	 -	 -	 -	 -	 -	 -
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A second criterion was a visual inspection of the clusters (Everitt, 1980). The visual

inspection enabled the author to subjectively evaluate the clusters to see if they "make

sense" theoretically. Both techniques were used in this study. The cut-off lines shown in

Tables (8-7) and (8-8) indicate the selected number of clusters for each year after the two

criteria were applied.

8.2.5. Identification of the Strategic Groups

Once the number of clusters in each clustering algorithm has been determined the

identification of the strategic groups for the six years under study can be performed.

Figures (8.2) and (8.3) map all the strategic groups for the years under study, produced

by the two chosen clustering algorithms, namely, complete linkage and Ward's method.

The numbers marked on the figures next to each strategic group will be explained in

section (8.3.1).

8.2.6. Comparison of the Two Clustering Outputs

Unlike previous strategic group studies which have primarily examined the output of one

clustering technique only, in this study a comparison between two different clustering

outputs, namely complete linkage and Ward's method will be carried out in order to

highlight the differences in strategic group membership compositions. The reasoning and

theoretical justification for selecting one output over the other, for each of the years

under study, will be presented in this section.

1. Contrasting & Choosing the Optimal Output for 1986

With reference to Tables (8-9) and (8-10), it can be observed that the strategic groups

obtained from Ward's clustering method were more refined than complete linkage's

output for the following reasons:

1) Higgs and Hill's portfolio in 1986 concentrated on three core activities, namely

construction, house building, and property development, which is compatible to

the portfolios of Ward's strategic group members, (SG1) e.g. Lilley, John Laing,

Alfred McAlpine, Turriff and EBC. Whereas in complete linkage's output, Higgs

and Hill was classified to SG5, which essentially comprised of the UK based,

specialists house builders. Clearly, Higgs and Hill's portfolio of activities is not

compatible with the latter group.
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2) In terms of size, Higgs and Hill's turnover of238m is clearly more compatible

with Ward's SG1 whose group members' size ranges between £53m-E864m, than

it is with complete linkage's SG5 whose group members' size ranges between

£23m to £73m only.

3) An examination of Higgs and Hill's 1986 annual company reports and accounts

revealed that the firm's management planned to continue their policy of

international geographic expansion, which directly links this firm to the diversified

strategic group members in Ward's SG1, than it does to the UK based house

builders in complete linkage's SG5.

4) EBC's portfolio of activities which comprises of contracting, house building,

property development, building maintenance and other specialists trading e.g.

(shopfltting), is more compatible with Ward's SG1 than it is with complete

linkage's SG5. Although EBC is a small sized firm and is more comparable with

complete linkage's SG5, members' size ranges, the strategic group theory states

that strategic groups should consist of firms that pursue similar competitive

strategies. Thus, more weight is attached to strategic portfolio compatibility than

to size comparability.

5) Wilson Bowden's portfolio of activities in 1986 concentrated on house building

and property development, with operations primarily in the UK markets.

Therefore, it is more logically classified in Ward's SG5 with the other UK based,

specialist house builders (such as Persimmons, Bellwinch, Ward, and Westbury)

than in complete linkage's SG2 which consisted of fairly diversified firms both by

activity and geography (e.g. Lovell and Raine industries).

6) Wilson Bowden's size of £64m is more compatible with Ward's SG5 whose

group members' size ranges between £23m-E74m than it is with complete

linkage's SG2 whose firms' size ranges between £6 - £266 million.

7) As for Tarmac, Costain, and George Wimpey which were added to Trafalgar

House in Ward's SG7, as opposed to including them in complete linkage's SG1,

the former group membership composition was preferred. Ward's SG7, presented

a better group membership composition than complete linkage's SG1, in terms of

size ranges, compatibility of the extent of diversification by activity and

geography, and comparable gearing ratios.

Consequently, after careful consideration of the above arguments, Ward's strategic

groups' membership composition for 1986 was adopted for the final analysis.

150



2. Contrasting & Choosing the Optimal Output for 1987

With reference to Tables (8-11) and (8-12), it can be observed that the strategic groups

obtained from Ward's clustering method were more refined than complete linkage's

output for the following reasons:

1) John Laing and Taylor Woodrows' portfolios in 1987 concentrated on three

core activities, namely construction, house building, and property development,

which is compatible to the portfolios of Ward's strategic group members SG1,

e.g. Amec, Alfred McAlpine, and Mowleni

2) John Laing and Taylor Woodrow, both pursued a low gearing strategy in 1987,

a characteristic which is also evident in Ward's SG1; whereas complete linkage's

output SG2 is characterised by high gearing ratios. Thus, these two firms are

clearly more compatible with the group members of Ward's SG1.

3) Tn 1986, Wilson Connolly was identified as a strategic outlier. Similarly, in

1987, Ward's method classified Wilson Connoily as an outlier. Hence, this

classification is not only consistent with the previous yeafs results but also

justifiable as will be explained in detail in section (8.2.8) where a profile of Wilson

Coimolly is presented.

Consequently, after careful consideration of the above arguments, Ward's strategic

groups' membership composition for 1987 was adopted for the final analysis.

3. Contrasting & Choosin g the Optimal Output for 1988

With reference to Tables (8-13) and (8-14), it can be observed that the strategic groups

obtained from Ward's clustering method were more refined than complete linkage's

output for the following reasons:

1) Higgs and Hill's portfolio in 1988 continued to focus on three core activities,

namely construction, house building, and property development, which is more

compatible with the portfolios of Ward's SG2 who are all dominant contracting

firms but have diversified into other activities. Whereas in complete linkage's

SG4, Higgs and Hill was classified with the UK based, specialist house builders.
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2) In terms of size, Higgs and Hill's turnover of £342 millions is clearly more

compatible with Ward's SG2 whose group members' size ranges between £13-

1344 millions, than it is with complete linkage's SG4 whose group members' size

ranges between £42- £149 millions. Further, Higgs and Hill's low gearing strategy

is more comparable to Ward's SG2, than it is to complete linkage's higher geared

SG4.

Consequently, after careful consideration of the above arguments, Ward's strategic

groups' membership composition for 1988 was adopted for the final analysis.

4. Contrasting & Choosing the Optimal Output for 1989

With reference to Tables (8-15) and (8-16), it can be observed that the strategic groups

obtained from Ward's clustering method were more refined than complete linkage's

output for the following reason:

The only difference between the two clustering outputs is that Ward's output separated

complete linkage's SG2 into two distinct strategic groups, namely, Ward's SG2 and SG4.

Ward's SG2 essentially comprised of firms whose portfolio concentrated on a dominant

core activity (house building), in addition to diversifying into other related activities (e.g.

contracting, plant hire). Whereas Ward's SG4 comprised of the UK based specialist house

building firms only.

It is evident that Ward's output yielded better results than complete linkage's output.

Since not only the former grouping is more rigorous but also consistent with the previous

three years strategic group membership composition, where the specialists, SG4, had

always been identified as a distinct strategic group. Consequently, after careflil

consideration of the above arguments, Ward's strategic groups' membership composition

for 1989 was adopted for the final analysis.

5. Contrasting & Choosing the Optimal Output for 1990

In 1990, both complete linkage and Ward's clustering methods produced exactly the same

strategic group membership compositions, as it is evident from Tables (8-17) and (8-18).

In the interest of consistency of methodology, Ward's strategic group membership for

1990 was adopted for the final analysis.

6. Contrasting & Choosin g the Optimal Output for 1991

With reference to Tables (8-19) and (8-20), it can be observed that the strategic groups

obtained from Ward's clustering method were preferred over the complete linkage results

for the following reason:
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Essentially, Ward's output separated complete linkage's SG1 into two distinct strategic

groups, namely, Ward's SG1 and SG2. Generally, Ward's output yielded more refined

groupings in terms of compatibility of portfolio of activities, the extent of diversification

both by activity and geography, and the comparability of the group members' sizes, than

complete linkage's output. The latter's SG1 is not strategically rigorous nor consistent

with the previous years results. Consequently, after careful consideration of the above

argument, Ward's strategic groups' membership composition for 1991 was adopted for

the final analysis.

This concludes the comparison of the two clustering outputs for all the years under study.

Table (8-2 1) lists the number of strategic groups obtained from the two clustering

methods for each of the years under study and the percentage of match between the

strategic group membership compositions.

Table 8-21 : Contrasting the results of Complete Linkage and Ward's Method.

The brief arguments presented in this section clearly indicated the strategic groups

obtained from Ward's clustering method were more refined strategically, and intuitively

more appealing than complete linkage's output. A more detailed discussion of the

theoretical arguments for the homogeneity of the chosen strategic groups will be

presented in section (8.2.8).

8.2.7. Interpretation of the Strategic Groups Characteristics

Since each of the strategic groups represents a unique combination of the 17 strategic

variables, different patterns of construction strategic groups have emerged over the

study's selected time period. In this section, an overview of the procedures employed to

interpret the characteristics of these groups and their patterns in terms of the strategic

variables, over the six years under analysis, is given.

To establish whether the identified clusters at the selected levels of analysis really had

different profiles of strategic scope and resource allocation commitments, the following

procedure was adopted:
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1. Based on the turnover analyses given by the construction firms in their Annual Reports

& Accounts, it was possible to identify the three primary activities of all the firms in the

chosen sample, namely, building and civil engineering (major); house building (major);

and materials.

As mentioned in chapter six, the financial ratios utilised in this study vary considerably

with the nature of the business. Since the interpretation of the financial ratios can be

misleading unless the operations of the firms concerned were compared with their

conesponding industrial sector norms, in this study for each of the above identified

primary activities an industrial sector average was computed. Tables (8-22) to (8-24)

present the three sector averages for the selected resource allocation and performance

variables, for the six years under analysis. These values were compiled and calculated

from the 'ICC Business Ratios' and 'Dun and Bradstreet's Key Business Ratios'.

2. By comparing individual company values against its sector averages, the vitality of a

company was established. A value which may be considered good in one sector might be

well below par for another. Hence, no one figure was relied upon as the sole yardstick.

Each of the 17 strategic variables were examined for all the strategic groups. By

examining the constituent part of a company against its sector mean, an essential profile

was established. The strategic group memberships, the values of the original 22 strategic

and performance variables, and the overall means of each strategic group are presented in

Appendix (D).

Table 8-22 : Industrial sector norms for House-builders.

Variables	 1986	 1987	 1988	 1989	 1990	 1991
Current Ratio	 1.6	 1.6	 1.7	 1.6	 1.6	 1.7
Quick Ratio	 0.3	 0.3	 0.3	 0.2	 0.2	 0.3

Gearing Ratio	 107.5	 107.4	 101.6	 129.6	 164.0	 140.2
InterestCover	 2.38	 3.77	 5.86	 5.05	 1.29	 -0.11
Stock Days	 247	 263	 273	 324	 379	 356
Debtors Days	 15	 15	 18	 13	 13	 18
Creditors Days	 48	 48	 49	 57	 56	 52
Working CapitallSales	 0.30	 0.34	 0.38	 0.39	 0.46	 0.46
Sales/Capital Employed	 2.25	 2.21	 2.176	 2.15	 1.79	 1.71
Capital Expenditure/Sales 	 -0.02	 0.93	 0.415	 0.16	 -0.24	 -0.03
Return on Capital Employed	 19.3	 26.2	 33.6	 38.9	 14.0	 -1.4
Return on Shareholders Funds	 24.9	 34.6	 46.6	 55.1	 21.6	 -1.9
ProfitMargin	 8.6	 11.8	 15.5	 18.1	 7.8	 -0.8
GrowthinSales	 15.80	 25.96	 32.73 -11.83	 -8.74	 -2.28
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Table 8-23 : Industrial sector norms for Building & Civil Engineering.

Variables	 1986	 1987	 1988	 1989	 1990	 1991
Current Ratio	 1.3	 1.3	 1.4	 1.3	 1.3	 1.2

Quick Ratio	 0.5	 0.4	 0.5	 0.7	 0.7	 0.7

Gearing Ratio	 41.4	 42.6	 34.9	 57.5	 60.6	 72.4

Interest Cover	 3.65	 4.49	 6.89	 5.74	 2.96	 1.06

Stock Days	 114	 129	 127	 78	 71	 61
Debtors Days	 25	 25	 32	 48	 52	 46
Creditors Days	 53	 54	 56	 57	 56	 52
Working CapitallSales 	 0.11	 0.11	 0.14	 0.11	 0.09	 0.07
Sales/Capital Employed	 3.18	 2.92	 2.97	 2.305	 2.57	 2.97
Capital Expenditure/Sales	 0.373	 0.406 -0.366	 14.02	 1.765	 -1.11
Return on Capital Employed	 12.5	 13.0	 17.3	 13.8	 11.7	 4.8
Return on Shareholders Funds	 17.1	 17.1	 22.3	 21.5	 18.6	 7.8
Profit Margin	 3.9	 4.4	 5.8	 6.0	 4.6	 1.6
Growth in Sales	 16.98	 10.16	 14.63	 24.57	 20.85	 7.60

Table 8-24 : Industrial sector norms for Building Materials Industry.

Variables	 1986	 1987	 1988	 1989	 1990	 1991
Current Ratio	 1.3	 1.3	 1.2	 1.4	 1.3	 1.3
QuickRatio	 0.8	 0.8	 0.9	 1.0	 1.0	 1.0
Gearing Ratio	 89.4	 93.6	 84.0	 68.8	 80.7	 70.2
Interest Cover	 3.08	 3.94	 7.88	 7.19	 5.66	 3.14
Stock Days	 64	 59	 39	 43	 46	 43
Debtors Days	 65	 66	 66	 65	 63	 58
Creditors Days	 42	 43	 46	 42	 41	 39
Working CapitallSales 	 0.10	 0.11	 0.07	 0.125	 0.115	 0.11
Sales/Capital Employed	 2.86	 2.89	 2.69	 1.95	 1.96	 1.89
Capital Expenditure/Sales	 1.67	 1.54	 12.69	 9.04	 5.06	 1.93
Return on Capital Employed	 14.1	 16.5	 23.9	 19.9	 18.3	 12.2
Return on Shareholders Funds	 22.6	 25.9	 41.2	 31.9	 31.1	 19.4
Profit Margin	 4.9	 5.7	 8.9	 10.2	 9.3	 6.5
Growth in Sales	 3.23	 10.23	 36.23	 25.26	 12.76	 -0.80

3. To form descriptive strategic profiles, the mean component scores for each of the

strategic groups, were examined. Table (8-25) through to (8-30) present a summary of

the mean component scores along with the descriptors used to capture the possible

differences among the strategic options of construction firms.
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The labelled principal components (section 8.2.3), provided the basis for describing the

strategic profiles. By identifijing the highest positive and negative centroid scores on each

of the principal components, an interpretation of the patterns of strategic behaviour of the

different groups was possible. For instance, in Table (8-25) a value of 2.13 (fourth

column, eighth row) indicates that this group has the lowest extent of technical (activity)

diversity (i.e., specialists). Whereas, the value of -1.40 (fourth column, second row)

indicates that this group has the highest extent of technical (activity) diversity.

Table 8-25 : The mean component scores for 1986.

Table 8-26 : The mean component scores for 1987.
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Table 8-27 : The mean component scores for 1988.

Working	 Size of Firm	 Extent of	 Short Term	 Capital
Strategic	 Capital	 & Extent of	 Activity	 Liquidity	 Structure
Groups	 Management	 Geographic	 Diversity

____________ ________________	 Diversity	 ________________ ________________ _______________

SG1	 -0.76	 -0.42	 0.02	 0.77	 0.33
SG2	 -0.83	 0.50	 -0.16	 -0.49	 -0.42
SG3	 0.30	 -2.19	 -0.66	 -0.23	 0.05
SG4	 0.906	 0.18	 1.46	 -0.06	 -0.08

SG5	 1.59	 0.35	 -0.53	 -0.727	 -1.67
SG6	 0.87	 0.90	 -0.81	 1.19	 0.79
SG7	 1.18	 0.81	 -0.22	 -1.95	 2.76

Table 8-28 : The mean component scores for 1989.

Table 8-29 : The mean component scores for 1990.
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Table 8-30 : The mean component scores for 1991.

A concise qualitative description was made of the distinctive competitive attributes of

each strategic group. In this description, the same format was consistently applied. For

each strategic group, the distinctive scope commitments were identified, followed by a

description of the distinctive strategic resource allocation actions. An attempt was made

to use the same wording to permit an easier comparison of the distinctive group

characteristics within and across the six years under study. The meanings attached to low

and high individual firm values on size, extent of international diversity, extent of

technological (activity) diversity, are summarised in Table (8-31) below.

Table 8-31 : The descriptive terms applied in the profiles
and their corresponding meanings.
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Further, to establish the primary activities targeted by the selected construction firms,

Tables (8-32) to (8-37), which present the firms activity analysis by turnover for the six

years under study, were compiled. Tables (8-3 8) to (8-43) present the construction firms

geographical analysis by turnover. The repetition of percentages across several

activities/regions indicates that a company has combined those activities or geographic

regions in stating the turnover distribution. The percentage distribution of turnover by

activity and geography were obtained primarily from the Annual Reports and Accounts,

and the EXTEL analyst's cards.

To describe the operating and managerial efficiency of working capital, essentially three

descriptive terms were used. These were: efficient; marginally inefficient; and inefficient

management of working capital. Operating and managerial inefficiency usually arises from

either over-capitalisation or over-trading. A detailed discussion of these two phenomena

was provided in chapter six, including the pointers to each condition, thus, those

arguments will not be repeated here.

The long term solvency of the firms is described in terms of their gearing and interest

coverage. The capital structure of the strategic groups is, thus, described as financed

either by equity or debt. Similarly, the capital expenditure ratios were used to indicate

whether the firms were purchasing or seThng fixed assets. Finally, the groups are

described as having poor liquidity (i.e. difficulty in meeting current liabilities), when very

low liquidity ratios were encountered.

Finally, it must observed that the cluster centroids on which the strategic profiles are

based, only provide the central tendencies of the strategic group characteristics. As a

consequence, individual firms may differ to a certain extent from the strategic group's

centroid on some strategic variables. For example, Raine industries and Ben Bailey are

two small sized firms. Yet, in 1986 they were classified in strategic group 2 which has a

cluster centroid of 127 million, and is characterised as "comprising medium sized firms".

To obtain a qualified view of the strategic attributes of the strategic groups, it is therefore

necessary to inspect the individual firm values as well as the group centroid of each

strategic variable.
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Table 8-32 : Construction firms activity analysis by percentage distribution
of turnover for 1986.

Strategic	 Build Civil Home Prpt. Mat- Other Activities
GI-ouDs	 .	 EnE.	 s	 Dev't	 erials

SGI

aiEc	 48*	 48*	 3*	 3*	 48% Methanical & Eledrical Fngincn

LAING	 79*	 79*	 16	 2	 4% ProducLs&Tradin

McLPN	 62*	 62*	 17	 1	 14	 6% Mributica

WDROW 65*	 65*	 19	 6	 10
TRRFF	 51 *	 51 *	 51 *	 20% Plant Hire,26% Maintcaiance,3% Markding Services

EBC	 74	 26*	 26*

HGGSH	 99* 	 99*	 99*	 1% Ptyinveznast

uux	 54*	 54* 0	 0	 ____ 40%USA&Canads;5%Disc.Operatian&

SGZ

BAILY	 50	 50% Merchanting.

LWRNC 38	 32	 23%Mthanting 7%Manufacturmg.

BRYNT	 27	 68	 5

LOVLL	 49	 30	 1	 6% Plant Hire; 13% Panaips

RAINE	 24	 45	 0	 ______ 31% Allied Jndurics.

SG3

MOWLM 65*	 65*	 9*	 9*	 14	 1l%Scaffolding&AcecServiccs.

BEAZR	 39*	 39*	 49*	 49*	 ®	 12%proua&services.

EGRTN	 62	 19	 ______ 1 s°i Health Care.

SG4

BLWAY	 100	 0

CAJA	 87	 13

McTHY	 100	 0	 _____ Devc1opmt & Managianant of Rdirianait Homes

SG5

BLNCH	 100

WLSNB	 86	 14

PRSMN	 100

WSBRY	 100

wARD	 85	 2	 1% Mthanting 5% Plant Hire, 7% Manufednring

SG6

B[RSE	 86*	 86*	 8*	 8	 6% Plant Hire.

CNLSN	 37*	 40	 9	 13% Disc. adivities 37%* Leisure aclivities.

GLFRD	 58*	 58	 58*	 36% Supplies & Diributicii; 6% Plant Hire.

TLBRY	 79*	 79*	 14*	 14*	 7%Mnnufaiuring

TRY 76 	 _____ 19	 5	 _____ ____________________________________

SG7

COSTN	 58*	 58*	 19*	 19*	 23%Mining

TARMC	 24*	 24*	 24	 1	 36	 l5%IndujjalProduds.

WMPEY 41*	 41*	 39	 3	 12	 3%Ma-thanting 2% Technology.

TFLGR	 63*	 63*	 17*	 17*	 _____ 19%ippmg&Hccls:2%Oi1&Gas

SG8

JRVIS	 97*	 97*	 ______ 3	 _____ Joinery Ccitractin

SG9

wLsNc 90' 	 _____ 90*	 10	 ______ ____________________________________

* - indicates the firm has combined those activities in stating distribution.
0- indcates this activity is undertaken.
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Table 8-33 : Construction firms activity analysis by percentage distribution
turnover for 1987.

Strategic	 Build. Civil	 Homes Prpt. Mat-	 Other Activities
Groups	 En2.	 Dev't erials
SGI

AlviEc	 54*	 54*	 6*	 6*	 40% Mcdianical & Elcdrical Engineering.

MCLPN	 64*	 64*	 17	 1	 15	 4%McorDinbutiou.

MOWLM 59* 	 59*	 8	 5	 21% Scaffolding. 7% Equipmeritllirc.

TRRFF	 64*	 64*	 64*	 15%Planthire; 15% Plant Maintasance; 6% Marketing.

WDROW 63*	 63*	 18	 9	 10
BAILY	 56	 44% Ma-thanting.

B[RSE	 86*	 86*	 8	 8*	 6%PlantHirc.

EBC	 50	 8	 7	 22% Building Maintasancc, 13% Disc. Operaticns

GLFRD	 51 *	 51 *	 4	 39% Supplies & Distii., 6% Insurance & Disc. athvltics.

LWRNC 42	 30	 22% Merthanting. 6% Manufaeturmg.

TLBRY	 76*	 76*	 23*	 23*	 l%Manufaeturing

TRY	 76	 19	 5
LAING	 75*	 75*	 20	 1	 4%Trading&Tedmology.

CNLSN	 35*	 47	 10	 _____ 8% Disc. Operatious; 35% Leisure activities

SG2

COSTN	 59* 	 59*	 19*	 19*	 21%Mining.

BEAZR	 43 * 	 43*	 35*	 35*	 20	 2%Disc.Operatious.

TARMC	 24*	 24*	 25	 2	 36	 13% Jndurial products.

WMPEY	 35*	 35*	 42	 7	 13	 3%Tedmology.

TFLGR	 57* 	 57*	 23*	 23*	 _____ l9%iippmg&Hotc1s;1%Oi1&Gas

SG3

HGGSH	 99*	 ®	 99*	 99*	 l%PtyInvcsmmL

BLWAY	 100	 ®
BLNCH	 100
cALA______ ______ 95	 5	 ______ ____________________________________

SG4

LOVLL	 49	 31	 2	 5% Plant Hire; 12% Partncrips.

McTHY	 100	 ®	 Dcvclupmmt & Managcmast of Rctiranast Houses

PRSMN	 100
WSBRY	 100
WLSNB	 85	 14
BRYNT	 26	 64	 10
EGRTN	 61*	 61*	 17	 7	 13	 2%HcalthCarc

WAIU)	 86	 2	 4% Plant Hire; 1% Merdiantin 8% Manufacturing.

SG5

JRVIS	 97*	 97*	 ______ 3	 _____ Joina-yCczitrading

SG

ULLY	 62*	 62*	 ®	 _____ _____ 32% USA & Canada eraticEs; 6% Disc. Operaliass.

SG7

PAINE	 29	 44	 0	 _____ 28% Allied Indncs

SGs

WLSNC 89* ______ 89*	 12	 ______ __________________________________

* - indicates the firm has combined those activities in stating distribution.
0- indcates this activity is undertaken.
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Table 8-34: Construction firms activity analysis by percentage distribution
turnover for 1988.

Strategic	 Build. Civil Home Prpt. Mat	 Other Activities
Grouns	 En.	 s	 Dev't -erials

SG1

AMES	 44*	 44*	 18*	 18*	 38% Medianical & E1eca1 Engineain

COSTN	 60*	 60*	 21*	 21*	 19%Mining,

LIlLY	 78*	 78*	 3*	 3*	 18% USA & Canada ccratixis; 1% Disc. OperatkxlS.

McLPN	 67*	 67*	 17	 1	 14

WDROW 68*	 68*	 16	 8	 9

TRRFF	 66*	 66*	 66*	 15%PlantHire; 13%P1antMaintancc.;7%Markding

MOWLM 57 * 	 57*	 8	 2	 3	 21% Scaffolding 8% Equipanat Hire; and Aviaticn.

sG2

BAIlY	 68	 32%Mcrdiantzng

BIRSE	 86*	 86*	 8*	 8*	 6%PlantHirc.

nvis	 97*	 97*	 3	 Joincry Ccntradrng

HGGSH	 100*	 ®	 100*	 100*

EBC	 45	 14	 14	 26%BulldingMaintance.

LWRNC	 42	 37	 21% Mcrdiantin

LOVLL	 42	 32	 4	 6% Plant Hire, 17% Partnerthips

TRY	 73	 17	 10

LAII'JG	 69*	 69*	 21	 4	 5%Trading&Tcdmology.

GLFRD	 58*	 58*	 5	 3l%Supplics&Dii.; 5%Insurancc& Group Scrccs.

TLBRY 73* 	 73*	 27*	 27*	 _______ _______________________________________

SG3

TARMC	 24*	 24*	 28	 2	 33	 13%Induiia1Producis.

TFLGR	 51*	 51*	 25*	 25*	 23%ipping&Hac1s,1%Oil&Gas

WMPEY	 37* 	 37*	 44	 3	 14	 3%Tcdxnology.

BEAZR	 42*	 42*	 36*	 36*	 18	 3%Disc.QperalicEs.

SC4

wisi'm	 88	 12

BLWAY	 100	 ®

BLNCH	 100

McTHY	 100	 ®	 Dcvclopznnfl & Managnt of Rdirnnait Homes

PRSMN	 100

WSBRY______ ______ 100	 ______ _______ _____________________________________
SG5

WLSNC	 13	 77	 10

BRYNT 26 	 ______ 66	 9	 _______ _______________________________________

SG

cAL	 89	 11

CNLSN	 36*	 48	 17	 36%*Lcianreadiviti

EGRTN	 54*	 54*	 21	 4	 18	 3%HcalthCarc.

8A1N13	 59	 ____ 28	 _____ _____ 13% lot Ctrading.

SG7

ww ______ _____ 84	 2	 ______ 4% Plant Hire; 9% Manufathirin

* - indicates the firm has combined those activities in stating distribution.
0- indcates this activity is undertaken.

167



Table 8-35 : Construction firms activity analysis by percentage distribution
turnover for 1989.

Strategic	 Build. Civil Homes Prpt. Mat- Other Activities
GrouDs	 En.	 Dev't erials
SG1

AIvIEC	 38*	 38*	 13*	 13*	 50% Mechanical & Elcdi-ical Enginctin

cogn	 67*	 67*	 13*	 13*	 19%Minin

TFLGR	 56*	 56*	 23*	 23*	 21%Shipping&Hctcls.

TARMC	 26*	 26*	 26	 2	 32	 14%Jnduria1Produds

W1VIPEY	 44*	 44*	 36	 3	 15	 3%Tedino1oy

SG2

BAILY	 74	 19% Mthanting 7% Disc. perais

LSNB	 79	 21
WLSNC	 22	 59	 19
WAiU	 59	 29	 12%PlantHirc.

SG3

BEAZR	 42*	 42*	 28*	 28*	 27	 2%Disc.Opcatkus

SG4

BLWAY	 100	 ®
BLNCH	 100
McTHY	 85	 is	 Develcmit & Managnait of Rdirntmt Hcancs.

PRSMN	 100
WSBRY	 100
CALk______ _____ 94	 6	 _____ __________________________________
SG5

I3rRSE	 92*	 92*	 3 *	 3*	 4% Plant Hire

JRWS	 95*	 95*	 5	 Joiny Ccxflraiing

riu	 70*	 70*	 10*	 10*	 _____ 20%Specialisaticn.

SG6

HGOSH	 84*	 84*	 8	 9
L.AJNG	 73*	 73*	 19	 2	 6%Trading&Tcthnology

WDROW 69*	 69*	 15	 8	 9
TRRFF	 69*	 69*	 69*	 13%Plantflirc;12%PlantMaintaiancc;6%MarkcLing

TRY	 72	 15	 13
BRYNT	 26	 64	 11
EBC	 55	 7	 13	 25%Bui1dthgMaintiancc.

LWRNC	 37	 43	 20% Ma-dianting.

MCLPN	 57*	 57*	 21	 2	 9	 I0%USAOpaticas

RAINE	 56	 29	 15%IntixCciitrac1ing

CNLSN	 35*	 43	 22	 35% Leisure acivitics.

LOVLL	 40	 27	 4	 6% Plant Hire; 17% Pailnathip; 5% USA qczatkxis

EGRTN 44*	 44* 23	 23	 11	 _______________________________

SG7

TLBRY	 71*	 71*	 29*	 29*

GLFRD	 58*	 58*	 5	 _____ _____ 36%Supplics&Dii.; 2%Insurane&Scs-viccs.

SC8

MOWLM 65*	 65*	 4	 2	 ____ 22%Scaffolding.7%EquipmaitHirc;andAviatiai.

* - indicates the firm has combined those activities in stating distribution.
0- indcates this activity is undertaken.
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Table 8-36 : Construction firms activity analysis by percentage distribution
turnover for 1990.

strategic	 Build Civil Home Prpt. Mat	 Other Activities
Groups	 .	 Eng. s	 Dev't -

erials
SGI

AMEC	 38*	 38*	 8*	 8*	 53% Methanical & Eledrical Engineering

MOWLM 71 *	 71 *	 3	 21% Scaffolding; 4% Pant Hire; and Aviaticn.

WDROW 73 *	 73*	 13	 6	 8
HGGSH	 87*	 87*	 7	 7
LAII'JG	 80*	 80*	 13	 1	 6%Trading&Tcdmology.

TLBRY	 77*	 77*	 23*	 23*
TRRFF	 74*	 74*	 74*	 -	 12%PlantHirc&Sa1cs, l4%PcoplcPIacenaat.

SG2

BAILY	 77	 19% Merdnmting; 4% Disc. Operatici

BLWAY	 100	 0
BLNCH	 100
McTHY	 85	 15	 DcvelcmQit & Manageinait of Re iretntt Hcancs.

PRSMN	 100
WSBRY ______ ______ 100	 ______ ______ _____________________________________

SG3

BEAZR	 50*	 50*	 24*	 24*	 26
COSTN	 69*	 69*	 9*	 9*	 22% Mining

TFLGR	 66*	 66*	 13*	 13*	 ______ 21%ipping&Hctels.

SG4

c^j	 90	 10
BIRSE	 94*	 94*	 2*	 2*	 5% Plant Hire

JRVIS	 97*	 97*	 3	 JoineryCciatrading.

LILLY	 73*	 73*	 10*	 10*	 17%Spccialisaticzi

TRY 79	 _____ 12	 10	 ______ ___________________________________
SG5

McLPN	 60*	 60*	 20	 0	 9	 lO%USAOpaatiais.

BRYNT	 34	 57	 9
EBC	 57	 5	 9	 29% Building Maintaiance.

RAII'IE	 54	 24	 0	 22% Interior Ccutrading.

WMPEY 46*	 46*	 33	 3	 15	 3%Tcdmology

TARMC	 32*	 32*	 23	 1	 29	 l4%Indujia1Produd&

LWRNC 35	 ____ 43	 _____ _____ 21% Merthanting.

SG6

CNLSN	 46*	 45	 9	 46%* Lelanre aUivitics

LOVLL 45 	 _____ 49	 7	 ______ ___________________________________
SG7

GLFRD	 58*	 58*	 3	 ____ ____ IO%ikCwtrac1ing.29%Supplics&Dibu1k11.

sGS

LSNB	 77	 23
WLSNC	 23	 70	 7
w.iw	 ______	 68	 24	 ______ 8% Plant Hire.

* - indicates the firm has combined those activities in stating distribution.
0- indcates this activity is undertaken.
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Table 8-37: Construction firms activity analysis by percentage distribution
turnover for 1991.

Strategic	 Build Civil Horn Prpt. Mat	 Other Activities
Groups	 Eng. es	 Dev't -

erials
SG1

AMEC	 33*	 33*	 8*	 8*	 59% Mcthanical & Elcdrical Engineering

AiA	 97	 3
COSTN	 72*	 72*	 4*	 4*	 24% Mining

MOWLM 73 * 	 73*	 3	 18%Scffolding4%EquipmmtHirc;andAvial.icii.

WDROW 74* 	 74*	 11	 8	 8
BEAZR	 55 * 	 55*	 24*	 24*	 22
TFLGR	 79*	 79*	 11*	 11*	 _____ 1O%ippin&Hels

SG2

HGGSH	 90*	 90*	 7	 3
LAING	 82*	 82*	 10	 1	 8%Trading&Tethnology

jjy	 77*	 77*	 8*	 8*	 15%Speeialisatixi.

McLPN	 63*	 63*	 17	 0	 9	 11%USAoperalicus.

BWSE	 94*	 94*	 2	 0	 3% PIsut Hire.

JRVIS	 98*	 98*	 2	 Joinci-y Cxiiraling

TRY	 88	 12
BAILY	 76	 _____ ______ 24%Mathanting.

SG3

BLWAY	 100	 0
GLFRD	 60*	 60*	 4	 _____ _____ 9% Spccia]i Cciitrac1ing. 26% Supplies & Diribuiicn.

SG4

BLNCH______ _____ 100 _____ ______ _________________________________

SG5

BRYNT	 34	 55	 11
CNLSN	 45 *	 38	 16	 45%S Leisure athvit.ics.

EBC	 47	 7	 19	 26%BuildingMaintaiancc.

LOVLL	 45	 33	 22% Partncriips.

RAINE	 50	 25	 0	 24% Interior Cctrac1in&

WMPEY	 44* 	 44*	 33	 2	 17	 3%Tcdinoloy.

SG6

McTHY	 93	 7	 Dcvclopmmt & Management of Rdirernat Homes

PRSMN	 100
WARD	 75	 14	 11% Plant Hire

WSBRY	 100
wisiii	 78	 22
wL,sNc 18	 _____ 77	 5	 ______ __________________________________

SG7

iaic	 34*	 34*	 23	 1	 29	 14%Induria1Produds.

SG8

TLBRY 80* 	 80*	 16*	 16* ______ _____________________________________

* - indicates the firm has combined those activities in stating distribution.
0- indcates this activity is undertaken.
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Table 8-38: Construction firms geographical analysis by percentage distribution
of turnover for 1986.

Strategic	 UK	 Europe Africa Middle Asia	 Americas Australia Rest of
Groups _______ ________ _______ East	 ______ __________ __________ the World
SG1
AMEC	 85	 2	 2	 1	 7	 3
LAING	 88	 8	 2	 2
McLPN	 90	 4*	 4*	 6
WDROW	 70	 1	 3	 3	 1	 18	 4
TRRFF	 74	 17	 9
EBC	 100
HGGSH	 90	 10
LILLY50	 _______ 9	 _______ 1	 40	 _________ _________
SG2
BAILY	 100
LWRNC	 100
BRYNT	 100
LOVLL	 99	 1
RAINE96	 1	 2	 ________ ______ 1	 __________ __________
SG3
MOWLM 89	 3	 7	 1
BEAZR	 93	 2*	 2*	 2*	 5
EGRTN100 ______ _____ ______ ____ _______ _______ _______
SG4
BLWAY	 100
CALA	 100
McTHY100 ______ _____ ______ ____ ________ ________ ________
SG5
BLNCH	 100
WLSNB	 100
PRSMN	 100
WSBRY	 100
WARD	 100

SG6
BIRSE	 100
CNLSN	 94	 6
GLFRD	 96	 3	 0	 2
TLBRY	 99	 1
TRY100 ______ _____ ______ _____ ________ ________ ________
SG7
COSTN	 53	 2	 5	 7	 20	 13
TARMC	 83	 5	 9	 3
WMPEY	 71	 5	 16	 8
TFLGR	 56	 5	 7	 6	 10*	 16	 10*	 __________

SG8
JRVJS100 _______ ______ _______ ______ _________ __________ _________
SG9
WLSNC	 100

* - indicates the firm has combined those regions in stating distribution.
0- indcates work in this region is undertaken.
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Table 8-39 : Construction firms geographical analysis by percentage distribution
of turnover for 1987.

Strategic	 UK	 Europe Africa Middle Asia 	 Americas Australia Rest of
Groups _______ ________ _______ East	 ______ __________ __________ the World
SG1
AMEC	 90	 2	 1	 1	 4	 3
McLPN	 83	 2*	 2*	 14
MOWLM 90	 3	 6	 1
TRRFF	 85	 12	 3
WDROW	 73	 1	 2	 1	 1	 19	 3
BAILY	 100
BIRSE	 100
EBC	 100
GLFRD	 99	 0	 1
LWRNC	 100
TLBRY	 98	 2
TRY	 100
LAING	 90	 7	 1	 2
CNLSN97	 ______ ______ ______ _____ ________ ________ 3
SG2
COSTN	 62	 0	 0	 0	 17	 11	 10
BEAZR	 73	 0	 5*	 5*	 5*	 23
TARMC	 81	 4	 12	 3
WMIPEY	 75	 1	 14	 10
TFLGR	 59	 15	 15	 15*	 9*	 17	 9*	 __________

SG3
HGGSH	 96	 4
BLWAY	 100
BLNCH	 100
CALA100 ______ ______ ______ _____ ________ ________ ________
SG4
LOVLL	 100
McTHY	 100
PRSMN	 100
WSBRY	 100
wLSIrB	 100
BRYNT	 100
EGRTN	 79	 21
WARD100 ________ _______ _______ ______ __________ __________ __________
SG5
JRVIS100 _______ _______ _______ _____ _________ _________ _________
SG6
ULLY55 _____ 0	 0	 ____ 0	 _______ 45
SG7
RAINE99 0	 0 _____ ____ 0	 ______ ______
SG8
WLSNC	 100

* - indicates the firm has combined those regions in stating distribution.
0- indcates work in this region is undertaken.

172



Table 8-40 : Construction firms geographical analysis by percentage distribution
of turnover for 1988.

Strategic	 UK	 Europe Africa Middle Asia 	 Americas Australia Rest of
Groups _______ ________ ________ East	 ______ __________ ___________ the World
SG1
AMEC	 89	 2	 1	 1	 5	 3
COSTN	 68	 0	 15	 10	 7
LILLY	 73	 4	 5	 18
McLPN	 86	 0	 0	 13	 1
WDROW 77	 2	 0	 0	 0	 15	 3	 3
TRRFF	 87	 11	 2
MOWLM 91 3	 ___ ___ __ 5	 0	 1
5G2
BAJLY	 100
BIRSE	 100
JRVIS	 100
HGGSH	 98	 2
EBC	 100
LWRNC	 93.5	 6.5
LOVLL	 99.5	 0.5
TRY	 100
LMNG	 91	 5	 1	 2
GLFRD	 98	 1	 0	 1
TLBRY98	_______ ______ _______ 2	 _________ _________ _________
SG3
TARMC	 84	 3	 12	 1
TFLGR	 57	 13*	 13*	 13*	 11*	 19	 11*
WMPEY	 79	 0	 15	 6
BEAZR	 67	 0	 0	 0	 7	 26	 ________ 0
SG4
WLSNB	 100
BLWAY	 100
BLNCH	 100
McTHY	 100
PRSMN	 100
WSBRY100 ______ _____ ______ _____ ________ ________ ________
SG5
WLSNC	 100
BRYNT100 ______ ______ ______ _____ ________ ________ _________
SG6
CALA	 100
CNLSN	 99	 1
EGRTN	 80	 20
RAINE99 0	 0	 _____ ____ 0	 ______ 1
SG7
WARD100 _______ ______ _______ _____ _________ _________ _________

* - indicates the firm has combined those regions in stating distribution.
0- indcates work in this region is undertaken.
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Table 8-41 Construction firms geographical analysis by percentage distribution
of turnover for 1989.

Strategic	 UK	 Europe Africa Middle Asia 	 Americas Australia Rest of
Groups _______ ________ _______ East	 _______ __________ ___________ the World
SG1
AMEC	 82	 3	 1	 1	 8	 6
COSTN	 67	 0	 0	 0	 18	 8	 6
TFLGR	 55	 6	 3*	 3*	 6*	 10	 6*	 20
TARMC	 84	 4	 12	 0
WMPEY 74 ______ _____ 0	 _____ 18	 _______ 8
SG2
BAILY	 100
WLSNB	 100
WLSNC	 100
WARD100 ________ ______ _______ ______ _________ __________ __________
SG3
BEAZR	 48	 0	 0	 0	 3	 45	 _________ 4
SG4
BLWAY	 100
BLNCH	 100
McTHY	 85	 15
PRSMN	 100
WSBRY	 100
CALA100 ______ _____ ______ _____ ________ ________ ________
SG5
BIRSE	 100
JRVIS	 100
LILLY92	 _______ ______ _______ 5	 3	 _________ _________
SG6
HGGSH	 94	 6
LAING	 92	 1	 1	 5
WDROW 75	 2	 0	 0	 0	 19	 1	 3
TRRFF	 87.5	 11.5	 1
TRY	 100
BRYNT	 100
EBC	 100
LWRNC	 82	 0	 18
McLPN	 89	 10.5	 0.5
RAThE	 99	 0	 0	 0	 1
CNLSN	 98.5	 1.5
LOVLL	 95	 0	 5
EGRTN86	 ______ ______ ______ _____ 14	 ________ ________
SG7
TLBRY	 98	 2
GLFRD99	 0	 _____ 0	 0	 _______ ________ 1
SG8
MOWLM 85	 5	 2	 6	 1

* - indicates the firm has combined those regions in stating distribution.
0- indcates work in this region is undertaken.
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Table 8-42 : Construction firms geographical analysis by percentage distribution
of turnover for 1990.

Strategic	 IlK	 Europe Africa Middle Asia	 Americas Australia Rest of
Groups _______ ________ _______ East	 ______ __________ __________ the Wor'd
SG1
AMEC	 84	 3	 1	 1	 6	 5

MOWLM 83	 5	 4	 7	 2
WDROW 79	 4	 0	 0	 0	 15	 1	 2
HGGSH	 92	 5	 2
LAING	 95	 1	 1	 2
TLBRY	 97	 3*	 3*
TRRFF89	 _______ ______ _______ ______ _________ 9	 2
SG2
BAILY	 100
BLWAY	 100
BLNCH	 100
McTHY	 85	 15
PRSMN	 100
WSBRY1 00 ______ _____ ______ _____ ________ ________ ________
SG3
BEAZR	 49	 0	 0	 0	 5	 45	 1
COSTN	 70	 0	 0	 0	 18	 7	 5
TFLGR	 53	 8	 3*	 3*	 5*	 11	 5*	 20
SG4
CALA	 100
BIRSE	 100
JRVIS	 100
LILLY	 98	 1	 1
TRY100 ______ _____ ______ _____ ________ ________ ________
SG5
McLPN	 89	 0	 0	 11
BRYNT	 100
EBC	 100
RANE	 96	 0	 0	 0	 4
WMPEY	 76	 0	 15	 9
TARMC	 85	 5	 10	 1
LWRNC86	 _______ ______ ______ _____ 14	 _________ _________
SG6
CNLSN	 100
LOVLL96	 1	 ______ _______ ______ 3	 _________ _________
SG7
GLFRD100 ______ _____ ______ _____ ________ ________ ________
SG8
WLSNB	 100
WLSNC	 100
WARD	 100

* - indicates the firm has combined those regions in stating distribution.
®- indcates work in this region is undertaken.
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Table 8-43 : Construction firms geographical analysis by percentage distribution
of turnover for 1991.

Strategic	 UK	 Europe Africa Middle Asia	 Americas Australia Rest of
Groups _______ ________ _______ East	 ______ __________ __________ the World
SG1
AMEC	 90*	 90*	 6*	 6*	 5	 6*

CALA	 100
COSTN	 69	 0	 0	 17	 7	 6
MOWLM 79	 6	 5	 9	 1
WDROW 79	 4	 0	 0	 0	 13	 1	 4
BEAZR	 49	 0	 0	 0	 6	 43	 1
TFLGR66	 9	 ______ _______ _____ 21	 _________ 3
SG2
HGGSH	 95	 2	 3
LAING	 95	 1	 2	 2
LILLY	 98	 2
McLPN	 88	 0	 0	 11	 1
BIIRSE	 100
JRVIS	 100
TRY	 100
BAILY100 ______ ______ ______ _____ ________ ________ _________
SG3
BLWAY	 100
GLFRD100 ______ ______ ______ _____ ________ ________ ________
SG4
BLNCH100 ______ ______ ______ _____ ________ ________ _________
SG5
BRYNT	 100
CNLSN	 100
EBC	 100
LOVLL	 96	 1	 4
RAINE	 96	 0	 0	 0	 4
WMPEY82 _____ _____ 0	 ____ 11	 _______ 6
SG6
McTHY	 93	 7
PRSMN	 100
WARD	 100
WSBRY	 100
WLSNB	 100
WLSNC100 ______ _____ _____ _____ _______ _______ _______
SG7
TARMC85	 5	 _______ _______ ______ 9	 __________ 1
SG8
TLBRY	 95	 2	 0	 3*	 3*

* - indicates the firm has combined those regions in stating distribution.
0- indcates work in this region is undertaken.
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8.2.8. The Strategic Group Profiles in Construction

The results obtained from the above mentioned procedure were used to develop profiles

for each of the strategic groups for the years under study. The strategic group profiles

which describe the nature of competitive patterns in the construction industry, are given

in the following paragraphs. Tables (8-44) to (8-49) have been reproduced for the

reader's convenience.

8.2.8.1. Profiles of the Strategic Groups in 1986

Strategic Group 1 (SG1):

This group comprises relatively large sized firms, with a low international scope of

operations. It is characterised by a high extent of technological diversity, predominantly

targeting building and civil engineering with commitment to housing; property

development and other diversified activities. This set of scope commitments is supported

by a low gearing with a high interest cover. Hence, the group's capital structure is

predominantly financed by equity. The members are also characterised by a marginal

inefficiency in working capital management, possibly due to a marginal over-trading.

Strategic Group 2 (SG2):

This group comprises medium sized firms, with a primarily domestic scope of operations.

It is characterised by a high extent of technological diversity, targeting building; housing;

property development and other activities such as merchanting and manufacturing. This

set of scope commitments is supported by a low gearing with a good interest cover.

Hence, the group's capital structure is predominantly financed by equity. The members

are also characterised by a marginal inefficiency in stock and credit control, possibly due

to a marginal over-capitalisation.

Strategic Group 3 (SG3):

This group comprises relatively large sized firms, with a low international scope of

operations. It is characterised by a high extent of technological diversity, predominantly

targeting building and civil engineering with commitment to housing; property

development; materials and other diversified activities. This set of scope commitments is

supported by a high gearing with a good interest cover. Hence, the group's capital

structure is predominantly financed by debt. The high capital expenditure ratios suggests

the purchase of fixed assets. The members are also characterised by an inefficient

management of working capital, possibly due to over-trading in some cases and over-

capitalisation in others.

Strategic Group 4 (SG4):

This group comprises small sized frms, with a domestic scope of operations only. It is
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characterised by a low extent of technological diversity, specialising in housing and

property development. This set of scope commitments is supported by a low gearing with

a good interest cover. Hence, the group's capital structure is predominantly financed by

equity. The relatively high capital expenditure ratios suggests the purchase of fixed assets.

The members are also characterised by an inefficient management of working capital,

possibly due to over-capitalisation.

Strategic Group 5 (SG5):

This group comprises small sized firms, with a domestic scope of operations only. It is

characterised by a low extent of technological diversity, specialising in housing and

property development. This set of scope commitments is supported by a low gearing with

a good interest cover. Hence, the group's capital structure is predominantly financed by

equity. The members are also characterised by an inefficient management of working

capital, possibly due to an inefficient stock and credit control caused by over-

capitalisation. This group is not earning sufficient return on its capital, hence it has poor

liquidity.

Strategic Group 6 (SG6):

This group comprises medium sized firms, with a primarily domestic scope of operations.

It is characterised by a high extent of technological diversity, predominantly targeting

building and civil engineering with commitment to housing; property development and

other diversified activities. This set of scope commitments is supported by a low gearing

with a high interest cover. Hence, the group's capital structure is predominantly financed

by equity. The extremely low capital expenditure ratios suggests the selling of fixed

assets. The members are also characterised by a marginal inefficiency in working capital

management, possibly due to a marginal over-trading in some cases and marginal over-

capitalisation in others.

Strategic Group 7 (SG7):

This group comprises large sized firms, with a high international (global) scope of

operations. It is characterised by a high extent of technological diversity, targeting

building; civil engineering; housing; property development and materials with significant

commitment to non-construction related activities. This set of scope commitments is

supported by a high gearing with a good interest cover. Hence, the group's capital

structure is predominantly financed by debt. The relatively high capital expenditure ratios

suggests the purchase of fixed assets. The members are generally characterised by an

efficient management of working capital.

Strategic Group 8 (SG8):

This group comprises a small sized firm, with a domestic scope of operations only. It is

characterised by a low extent of technological diversity, predominantly targeting building
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and civil engineering with some commitment to housing and property development. This

set of scope commitments is supported by a an extremely low gearing with a poor interest

cover. Hence, the group's capital structure is predominantly financed by equity. The high

capital expenditure ratio suggests the purchase of fixed assets. This group is characterised

by a serious deficit of working capital, possibly due to over-trading.

Strategic Group 9 (SG9):

This group comprises a medium sized firm, with a domestic scope of operations only. It

is characterised by a low extent of technological diversity, predominantly targeting

housing and property development with some commitment to building. This set of scope

commitments is supported by a low gearing with an exceptionally high interest cover.

Hence, the group's capital structure is predominantly financed by equity. This group is

characterised by an inefficient management of working capital, possibly due to over-

capitalisation.

8.2.8.2. Profiles of the Strategic Groups in 1987

Strategic Group 1 (SG1):

This group comprises firms of varying sizes, with mainly low international scope of

operations. It is characterised by a high extent of technological diversity, predominantly

targeting building and civil engineering with commitment to housing; property

development; materials and other diversffied activities. This set of scope commitments is

supported by a low gearing with a high interest cover. Hence, the group's capital

structure is predominantly financed by equity. The members are also characterised by a

marginal inefficiency in working capital management, possibly due to a marginal over-

ttadin.,.

Strategic Group 2 (SG2):

This group comprises large sized firms, with a high international (global) scope of

operations. It is characterised by a high extent of technological diversity, targeting

building; civil engineering; housing; property development and materials with significant

commitment to non-construction related activities. This set of scope commitments is

supported by a high gearing with a good interest cover. Hence, the group's capital

structure is predominantly financed by debt. The high capital expenditure ratios suggests

the purchase of fixed assets. The members are also characterised by a marginal

inefficiency in working capital management, generally due to a marginal over-

capitalisation.

Strategic Group 3 (SG3):

This group comprises mainly small sized finns, with a domestic scope of operations only.

It is characterised by a low extent of technological diversity, specialising in housing and
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property development. This set of scope commitments is supported by very low gearing

with a high interest cover. Hence, the group's capital structure is predominantly financed

by equity. The relatively high capital expenditure ratios suggests the purchase of fixed

assets. The members are also characterised by an inefficient management of working

capital, possibly due to a marginal over-capitalisation.

Strategic Group 4 (SG4):

This group comprises essentially medium sized firms, with a domestic scope of operations

only. It is characterised by a low extent of technological diversity, predominantly

specialising in housing and property development with some members targeting building

and other activities. This set of scope commitments is supported by a relatively low

gearing with a good interest cover. Hence, the group's capital structure is predominantly

financed by equity. The relatively high capital expenditure ratios suggests the purchase of

fixed assets. The members are also characterised by an inefficient management of

working capital, possibly due to over-capitalisation. This group is not earning sufficient

return on its capital, hence it has poor liquidity.

Strategic Group 5 (SG5):

This group comprises a small sized firm, with a domestic scope of operations only. It is

characterised by a low extent of technological diversity, predominantly targeting building

and civil engineering with some commitment to housing and property development. This

set of scope commitments is supported by a an extremely low gearing with a poor interest

cover. Hence, the group's capital structure is predominantly financed by equity. The high

capital expenditure ratio suggests the purchase of fixed assets. This group is also

characterised by a serious deficit of working capital, possibly due to over-trading.

Strategic Group 6 (SG6):

This group comprises a medium sized firm, with a high international (global) scope of

operations. It is characterised by a high extent of technological diversity, predominantly

targeting building and civil engineering with commitment to housing; property

development and other diversified activities. This set of scope commitments is supported

by a low gearing with a poor interest cover. Hence, the group's capital structure is

predominantly financed by equity. The exceptionally low capital expenditure ratio

suggests the selling of fixed assets. The zero dividend payout ratio suggests the group is

facing financial difficulties. This group is also characterised by a serious deficit of

working capital, possibly due to over-trading.

Strategic Group 7 (SG7):

This group comprises a small sized firm, with a domestic scope of operations only. It is

characterised by a high extent of technological diversity, targeting building; housing;

property development; and interior contracting. This set of scope commitments is
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supported by a low gearing with a high interest cover. Hence, the group's capital

structure is predominantly financed by equity. The high capital expenditure ratios

suggests the purchase of fixed assets. The group is also characterised by an inefficient

management of working capital,, possibly due to a marginal over-capitalisation. The long

debtors' collection, and creditors' period is another characteristic of this group,

highlighting an inefficiency in credit control.

Strategic Group 8 (SG8):

This group comprises a medium sized firm, with a domestic scope of operations only. It

is characterised by a low extent of technological diversity, predominantly targeting

housing and property development with some commitment to building. This set of scope

commitments is supported by a low gearing with an exceptionally high interest cover.

Hence, the group's capital structure is predominantly financed by equity. This group is

characterised by an inefficient management of working capital, possibly due to over-

capitalisation.

8.2.8.3. Profiles of the Strategic Groups in 1988

Strategic Group 1 (SG1):

This group comprises relatively large sized firms, with a low international scope of

operations. It is characterised by a high extent of technological diversity, predominantly

targeting building and civil engineering with commitment to housing; property

development; materials and other diversffied activities. This set of scope commitments is

supported by a relatively high gearing with a good interest cover. The high capital

expenditure ratios suggests the purchase of fixed assets. The members are also

characterised by an inefficiency in working capital management, possibly due to a

marginal over-trading.

Strategic Group 2 (SG2):

This group comprises firms of varying sizes, with a primarily domestic scope of

operations. It is characterised by a high extent of technological diversity, predominantly

targeting building and civil engineering with significant commitment to housing; property

development and other diversified activities. This set of scope commitments is supported

by a low gearing with a high interest cover. Hence, the group's capital structure is

predominantly financed by equity. The members are generally characterised by an

inefficiency in working capital management, possibly due to a marginal over-trading of

some members.

Strategic Group 3 (SG3):

This group comprises large sized firms, with a high international (global) scope of

operations. It is characterised by a high extent of technological diversity, targeting
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building; civil engineering; housing; property development and materials with significant

commitment to non-construction related activities. This set of scope commitments is

supported by a very high gearing with a good interest cover. Hence, the group's capital

structure is predominantly financed by debt. The relatively high capital expenditure ratios

suggests the purchase of fixed assets. The members are also characterised by a marginal

inefficiency in working capital management, generally due to a marginal over-

capitalisation.

Strategic Group 4 (SG4):

This group comprises medium sized firms, with a domestic scope of operations only. It is

characterised by a low extent of technological diversity, specialising in housing with a

limited commitment to property development by some members. This set of scope

commitments is supported by a relatively low gearing with a high interest cover. Hence,

the group's capital structure is predominantly financed by equity. The relatively high

capital expenditure ratios suggests the purchase of fixed assets. The members are also

characterised by an inefficient management of working capital, possibly due to over-

capitalisation. This group is not earning sufficient return on its capital, hence it has poor

liquidity.

Strategic Group 5 (SG5):

This group comprises medium sized firms, with a domestic scope of operations only. It is

characterised by a relatively high extent of technological diversity, predominantly

targeting housing and property development with a significant commitment to building.

This set of scope commitments is supported by a low gearing with an exceptionally high

interest cover. Hence, the group's capital structure is predominantly financed by equity.

The members are also characterised by an inefficient management of working capital,

possibly due to over-capitalisation. This group is not earning sufficient return on its

capital, hence it has poor liquidity.

Strategic Group 6 (SG6):

This group comprises mainly medium sized firms, with a primarily domestic scope of

operations. It is characterised by a high extent of technological diversity, targeting

building; housing and property development and other activities. This set of scope

commitments is supported by a relatively low gearing with a high interest cover. Hence,

the group's capital structure is predominantly financed by equity. The high capital

expenditure ratios suggests the purchase of fixed assets. The members are also

characterised by an inefficient management of working capital, possibly due to over-

capitalisation.

Strategic Group 7 (SG7):

This group comprises a small sized firm, with a domestic scope of operations only. It is
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characterised by a low extent of technological diversity, predominantly specialising in

housing and property development with some commitment to other activities. This set of

scope commitments is supported by a relatively low gearing with a relatively low interest

cover. Hence, the group's capital structure is predominantly financed by equity. The

exceptionally high capital expenditure ratios suggests the purchase of fixed assets. The

group is also characterised by an inefficient management of working capital, possibly due

to over-capitalisation. This group is not earning sufficient return on its capital, hence it

has poor liquidity.

8.2.8.4. Profiles of the Strategic Groups in 1989

Strategic Group 1 (SG1):

This group comprises large sized firms, with a high international (global) scope of

operations. It is characterised by a high extent of technological diversity, targeting

building; civil engineering; housing; property development and materials with significant

commitment to non-construction related activities. This set of scope commitments is

supported by a high gearing with a good interest cover. Hence, the group's capital

structure is predominantly financed by debt. The members are generally characterised by

an inefficiency in working capital management, possibly due to a marginal over-trading of

some members and over-capitalisation of others.

Strategic Group 2 (SG2):

This group comprises firms of varying sizes, with a domestic scope of operations only. It

is characterised by a relatively high extent of technological diversity, predominantly

targeting housing and property development with commitment to other activities. This set

of scope commitments is supported by a relatively low gearing with a good interest

cover. Hence, the group's capital structure is predominantly financed by equity. The

members are also characterised by an inefficient management of working capital, possibly

due to over-capitalisation. This group is not earning sufficient return on its capital, hence

it has a relatively low liquidity.

Strategic Group 3 (SG3):

This group comprises a large sized firm, with a high international (global) scope of

operations. It is characterised by a high extent of technological diversity, targeting

building; civil engineering; housing; property development; materials and other

construction related activities. This set of scope commitments is supported by an

exceptionally high gearing with a poor interest cover. Hence, the group's capital structure

is predominantly financed by debt. The exceptionally high capital expenditure ratios

suggests the purchase of fixed assets. The group is also characterised by an inefficiency in

working capital management, possibly due to over-capitalisation.
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Strategic Group 4 (SG4):

This group comprises medium sized firms, with a domestic scope of operations only. It is

characterised by a low extent of technological diversity, specialising in housing with a

limited commitment to property development by some members. This set of scope

commitments is supported by a low gearing with a good interest cover. Hence, the

group's capital structure is predominantly financed by equity. The low capital expenditure

ratios suggests the selling of fixed assets. The members are also characterised by an

inefficiency in working capital management, possibly due to over-capitalisation. This

group is not earning suThcient return on its capital, hence it has poor liquidity.

Strategic Group 5 (SG5):

This group comprises medium sized firms, with a primarily domestic scope of operations.

It is characterised by a low extent of technological diversity, predominantly targeting

building and civil engineering with some commitment to housing; property development

and other activities. This set of scope commitments is supported by a high gearing with a

good interest cover. Hence, the group's capital structure is predominantly financed by

debt. The members are also characterised by an inefficiency in working capital

management, possibly due to over-trading.

Strategic Group 6 (SG6):

This group comprises mainly medium sized firms, with a low international scope of

operations. It is characterised by a high extent of technological diversity, targeting

building; civil engineering; housing; property development and materials (by some

members) with significant commitment to other activities. This set of scope commitments

is supported by a low gearing with a good interest cover. Hence, the group's capital

structure is predominantly financed by equity. The members are generally characterised

by an inefficiency in working capital management, possibly due to a marginal over-trading

of some members and a marginal over-capitalisation of others.

Strategic Group 7 (SG7):

This group comprises medium sized firms, with a primarily domestic scope of operations.

It is characterised by a low extent of technological diversity, predominantly targeting

building; civil engineering and housing with some commitment to property development

and other activities. This set of scope commitments is supported by very low gearing with

an exceptionally high interest cover. Hence, the group's capital structure is predominantly

financed by equity.

Strategic Group 8 (SG8):

This group comprises a large sized firm, with a low international scope of operations. It is

characterised by a high extent of technological diversity, predominantly targeting building

and civil engineering with some commitment to housing; property development; materials
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and other diversified activities. This set of scope commitments is supported by a high

geaiing with a low interest cover. Hence, the group's capital structure is predominantly

financed by debt. This group is characterised by an inefficiency in working capital

management, possibly due to over-trading.

8.2.8.5. Profiles of the Strategic Groups in 1990

Strategic Group 1 (SG1):

This group comprises large sized firms, with a primarily low international scope of

operations. It is characterised by a high extent of technological diversity, targeting

building; civil engineering; housing and property development with significant

commitment to other activities. This set of scope commitments is supported by a

relatively low gearing with a good interest cover. Hence, the group's capital structure is

predominantly financed by equity. The low capital expenditure ratios suggests the selling

of fixed assets. The members are generally characterised by a marginal inefficiency in

working capital management, possibly due to a marginal over-trading.

Strategic Group 2 (SG2):

This group comprises firms of varying sizes, with a domestic scope of operations only. It

is characterised by a low extent of technological diversity, specialising in housing with a

limited commitment to other activities by some members. This set of scope commitments

is supported by a low gearing with a high interest cover. Hence, the group's capital

structure is predominantly financed by equity. The extremely low capital expenditure

ratios suggests the selling of fixed assets. The members are also characterised by an

inefficiency in working capital management, possibly due to over-capitalisation.

Strategic Group 3 (SG3):

This group comprises large sized firms, with a high international (global) scope of

operations. It is characterised by a high extent of technological diversity, targeting

building; civil engineering; housing and property development with significant

commitment to other diversified activities. This set of scope commitments is supported by

very high gearing with a poor interest cover. Hence, the group's capital structure is

predominantly financed by debt. The extremely low capital expenditure ratios suggests

the selling of fixed assets. The members are generally characterised by an efficient

management of working capital.

Strategic Group 4 (SG4):

This group comprises firms of varying sizes, with a domestic scope of operations only. It

is characterised by a low extent of technological diversity, predominantly targeting

building and civil engineering with commitment to housing; property development and

other activities. This set of scope commitments is supported by a relatively high gearing
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with a good interest cover. Hence, the group's capital structure is predominantly financed

by debt. The members are also characterised by a marginal inefficiency in working capital

management, possibly due to over-trading.

Strategic Group 5 (SG5):

This group comprises firms of varying sizes, with a primarily low international scope of

operations. It is characterised by a high extent of technological diversity, targeting

building; civil engineering; housing; property development and materials (by some

members) with significant commitment to other activities. This set of scope commitments

is supported by a relatively low gearing with a good interest cover. Hence, the group's

capital structure is predominantly financed by equity. The members are generally

characterised by an inefficiency in working capital management, possibly due to a

marginal over-capitalisation.

Strategic Group 6 (SG6):

This group comprises medium sized firms, with a domestic scope of operations only. It is

characterised by a high extent of technological diversity, targeting building; housing and

property development. This set of scope commitments is supported by very high gearing

with a poor interest cover. Hence, the group's capital structure is predominantly financed

by debt. The low capital expenditure ratios suggests the selling of fixed assets. The

members are generally characterised by an inefficiency in working capital management,

possibly due to over-capitalisation.

Strategic Group 7 (SG7):

This group comprises a medium sized firm, with a domestic scope of operations only. It

is characterised by a high extent of technological diversity, targeting building and civil

engineering with some commitment to housing and other activities. This set of scope

commitments is supported by very low gearing with an exceptionally high interest cover.

Hence, the group's capital structure is predominantly financed by equity. The group is

also characterised by a marginal inefficiency in working capital management, possibly due

to over-trading.

Strategic Group 8 (SG8):

This group comprises mainly medium sized firms, with a domestic scope of operations

only. It is characterised by a relatively high extent of technological diversity,

predominantly targeting housing and property development with commitment to other

activities by some members. This set of scope commitments is supported by low gearing

with a high interest cover. Hence, the group's capital structure is predominantly financed

by equity. The low capital expenditure ratios suggests the selling of fixed assets. The

members are also characterised by an inefficient management of working capital, possibly

due to over-capitalisation.
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8.2.8.6. Profiles of the Strategic Groups in 1991

Strategic Group 1 (SG1):

This group comprises large sized firms, with a high international (global) scope of

operations. It is characterised by a high extent of technological diversity, targeting

building; civil engineering; housing and property development with significant

commitment to other diversified activities. This set of scope commitments is supported by

high gearing with a poor interest cover. Hence, the group's capital structure is

predominantly financed by debt. The members are generally characterised by a marginal

inefficiency in working capital management, possibly due to a marginal over-trading of

some members and over-capitalisation of others.

Strategic Group 2 (SG2):

This group comprises firms of varying sizes, with a primarily domestic scope of

operations. It is characterised by a low extent of technological diversity, predominantly

targeting building and civil engineering with commitment to housing; property

development and other activities. This set of scope commitments is supported by a

relatively high gearing with a poor interest cover. Hence, the group's capital structure is

predominantly financed by debt. The low capital expenditure ratios suggests the selling of

fixed assets. The members are also characterised by a marginal inefficiency in working

capital management, possibly due to over-trading by some.

Strategic Group 3 (SG3):

This group comprises medium sized firms, with a domestic scope of operations only. This

group is characterised by very low gearing with an exceptionally high interest cover.

Hence, the group's capital structure is predominantly financed by equity. The firms are

also characterised by an inefficiency in working capital management.

Strategic Group 4 (SG4):

This group comprises a small sized firm, with a domestic scope of operations only. It is

characterised by a low extent of technological diversity, specialising in housing. This set

of scope commitments is supported by an exceptionally high gearing with an

exceptionally poor interest cover. Hence, the group's capital structure is predominantly

financed by debt. The low capital expenditure ratios suggests the selling of fixed assets.

The group is also characterised by a marginal inefficiency in working capital management,

possibly due to over-capitalisation. This group is not earning sufficient return on its

capital, hence it has poor liquidity.

Strategic Group 5 (SG5):

This group comprises mainly medium sized firms, with a primarily domestic scope of
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operations. It is characterised by a high extent of technological diversity, targeting

building; housing and property development with significant commitment to other

activities (by some members). This set of scope commitments is supported by a relatively

high gearing with a relatively good interest cover. Hence, the group's capital structure is

predominantly financed by debt. The members are generally characterised by an

inefficiency in working capital management, possibly due to a marginal over-

capitalisation.

Strategic Group 6 (SG6):

This group comprises mainly medium sized firms, with a domestic scope of operations

only. It is characterised by a low extent of technological diversity, predominantly

targeting housing with some commitment to property development and other activities by

some members. This set of scope commitments is supported by a relatively low gearing

with a good interest cover. Hence, the group's capital structure is predominantly financed

by equity. The low capital expenditure ratios suggests the seUing of fixed assets. The

members are also characterised by an inefficient management of working capital, possibly

due to over-capitalisation.

Strategic Group 7 (SG7):

This group comprises a large sized firm, with a low international scope of operations. It is

characterised by a high extent of technological diversity, targeting building; civil

engineering; housing; property development; materials and industrial products. This set of

scope commitments is supported by a relatively high gearing with a poor interest cover.

Hence, the group's capital structure is predominantly financed by debt. The extremely low

capital expenditure ratio suggests the selling of fixed assets. The group is generally

characterised by an efficient management of working capital.

Strategic Group 8 (SG8):

This group comprises a medium sized firm, with a low international scope of operations.

It is characterised by a low extent of technological diversity, predominantly targeting

building; civil engineering and housing with commitment to property development. This

set of scope commitments is supported by low gearing with a high interest cover. Hence,

the group's capital structure is predominantly financed by equity. The extremely high

capital expenditure ratio suggests the purchase of fixed assets. This group is generally

characterised by a marginal inefficiency in stock and credit control.

8.2.9. Validation of The Cluster Outputs

To check the validity of the clustering results per year, multiple discrirninant analysis was

used. As mentioned in the previous chapter, discriminant analysis is a technique which
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assigns objects (construction firms) to groups (strategic groups) on the basis of several

variables. Using the sample of 35 construction firms, discriminant functions were

developed from the data.

A discriminant function is essentially a regression equation with the values of five external

variables (i.e., not used to create the cluster outputs) as the independent variables and the

strategic group membership as the dependent variable. The external variables were return

on capital employed, return on shareholders funds, profit margins, growth of sales, and

earnings per share. The discriminant functions were then used to assign each construction

firm in the SPSS data files into one of the strategic group clusters obtained from the

clustering technique. This procedure was repeated for each of the clustering outputs for

the six years of data. The results of the MDA are presented in Appendix (E).

A summary of the results of MDA's procedure to correctly reclassif' the construction

firms into their strategic groups as identffied by the cluster solution for all the years under

study, is presented in Table (8-50).

Table 8-50 : MDA Classification Results.

The relatively high rate of correct classification by the MIDA suggested that the validity in

the choice of the ultimate number of strategic groups per clustering method per year was

high.

8.3. RESULTS OF PROPOSiTION TESTING

The results of the propositions tested in this study are presented in this section. The focus

is upon presentation, rather than explanation of observed relationships. Inferences about

and detailed discussion of the findings are deferred to chapter nine. For the convenience

of the reader, the various propositions/questions (previously presented in chapter four),

pertaining to the dynamic characteristics and performance implications of strategic

groups, are repeated here. The results of testing these propositions will be presented.
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8.3.1. The Dynamic Characteristics of Strategic Groups

Once the strategic groups are identified and their strategic profiles are developed for each

year, it is possible to determine the incidence of construction firms' shifts from one

strategic group to another over time. The result of the longitudinal analysis of the

changes in the composition of each strategic group is the subject of this section. The

results of each proposition will be presented below.

(P1'): The number of strategic groups will change over time in accordance with
changes in key strategic dimensions.

As discussed in chapter four, most previous studies have looked at strategic groups from

a static point of view and have assumed that strategic groups membership remain

unchanged overtime. A visual inspection of Tables (8-11) to (8-20), clearly indicates that

the number of existing strategic groups in each year appears to have changed from year

to year. In 1986, nine groups were identified to describe the strategic asymmetry in the

construction industry. In 1987 and 1988, the number of strategic groups declined to eight

and seven, respectively, pointing to a decrease in the strategic differences between the

construction firms. In 1989, the number of strategic groups increased to eight groups and

remained stable over the last two years, 1990 and 1991. Thus, one can conclude that in

the UK construction industry, the structure of strategic groups, in terms of the number of

groups, has changed over time which confirms the proposition.

(P2): The 'ocation and composition of strategic groups will change over time in
accordance with changes in key strategic dimensions.

A longitudinal perspective is taken to verify how stable strategic group memberships have

been over time. Two criteria, namely, visual inspection and a detailed examination of the

changes in group memberships in accordance with changes in the strategic attributes,

were explored.

To facilitate the analysis of the changes in the structure of the construction industry's

strategic groups, a flow diagram was prepared mapping out the industry's strategic group

structure, the strategic groups' membership distribution, and the strategic group shifts

over the six years under study. Figure (8.3) illustrates the changes in strategic groups'

compositions and locations over time.

To highlight the incidence of membership changes, a number is listed next to each

construction firm in Figure (8.3). This number indicates the strategic group number to

which the firm has been allocated in the following year. For example, in 1986's strategic

group one, the number 6 is listed next to Lilley, indicating the firm has shifted to strategic
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group six in 1987. Similarly, number 1, listed next to Lilley in 1987, indicates the firm has

moved to strategic group one in 1988, and so on.

The overview given in Figure (8.3), permits some inference about the nature of the

changes that has taken place in the UK construction industry. By comparing the strategic

group structures across the six years under study, it was possible to establish to what

extent strategic group shifts have occurred. For example, it can be observed that in 1986,

strategic group six in its entirety has shifted its location and merged with strategic group

one in 1987. Another example of the strategic group relocations can be found in 1990,

where strategic group three shifted to merge with strategic group one in 1991. In sum, it

is evident that positional changes took place and these are identified in terms of the

membership changes from one year to another, which confirms the proposition.

Finally, it must be emphasised that the above discussion was based solely on the

distributional characteristics of the strategic groups in each year. To establish whether the

observed relocations portrayed in Figure (8.3) really represent strategic group shifts, it

must be ascertained what the strategic attributes are of the various strategic groups in

each year, and how the strategic group attributes compare with each other over time. A

number of examples will be given in the next chapter to illustrate how the strategic group

shifts correspond to changes in the strategic attributes over time.

1P3): Within strategic groups, sub-strategic groups will appear which exhibit
different degrees of stable membership compositions over time.

Some strategic groups have witnessed a greater membership stability than other strategic

groups. From Figure (8.4), it can be observed that the fifth strategic group, SG5, in 1986

has had a fairly stable membership composition across the six year under study. Also,

apart from the changes occurring in the last two years of analysis, the seventh strategic

group, SG7, witnessed a notable membership stability, as illustrated in Figure (8.5). The

same observation can be made for the first strategic group, SG1, which exhibited a high

degree of membership stability across the years under study, as shown in Figure (8.6).

Further, it is clearly evident from Figure (8.7) that some of the firms which were initially

observed in the same strategic group, but changed membership in the intermediate

periods, returned to the same strategic group in later years. For example, Walter

Lawrence, Loveil, Bryant, and Raine Industries were in the same strategic group, SG2, in

1986. After changing positions in the following two years, they were again classified in

the same group in 1989. Although, in the following year, 1990, Lovell changed position

once again and shifted from the other three sub-strategic group members, it rejoined the

firms in 1991. Thus, it can be concluded that in the construction industry, the structure of

the sub-strategic groups did indeed exhibit different degrees of membership stability over

time which confirms the proposition.
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8.3.2. Performance Implications of Strategic Group Memberships

In this section, the results of the proposition pertaining to intra-industry performance

differences will be reported. As discussed in chapter six, performance is a multi-faceted

phenomenon. Five variables were chosen to examine the performance implications of

strategic group membership. These include return on capital employed (ROCE); return

on shareholders' funds (ROSF); growth in sales (GRTH); profit margin (MARGN), and

earnings per share (EPS). The proposition tested was:

(P4): Performance differences (measured in terms of a set of economic
dimensions) should exist between strategic groups, in a given year.

To establish whether different strategic groups have distinct performance characteristics,

a one-way analysis of variance (ANOVA) test which examined differences for each one

of the five performance dimensions separately was performed. Table (8-5 1) suinmarises

the results of the ANOVA test over the six years under study. The type of transformation

applied to correct the violation of the homogeneity of variance assumption, is also

presented. The statistical significance of the performance measures, where applicable,

suggest that the null hypothesis can be rejected. In other words, performance differences

do exist between strategic groups.

It can be seen from Table (8-51) that inter-strategic group differences in performance do

exist, however, the evidence is mixed. The results reveal that in the first year, 1986, four

out of the five performance measures showed statistical significance, three of which

showed strong statistical significance at the 1% level of acceptance. In the years, 1987

and 1988, three out of the five performance measures showed strong statistical

significance for the existence of performance differences between strategic groups.

However, in the years, 1989 and 1990, only two out of the five performance measures

showed statistical significance. In the last year of analysis, 1991, the number of significant

results increased to three out of five measures.

In order to further explore this proposition, a Kruskal-Wallis analysis of variance

(ANOVA) test was applied for each performance variable in each year. The results of this

test are summarised in Table (8-52). It can be seen from the table that performance

differences exist across strategic groups, however, once again, the evidence is mixed. The

results reveal that some of the five performance measures show statistical significance for

few of the years under study only. For instance, in 1986, all of the performance measures

showed statistical significance at different levels of acceptance, as indicated on Table (8-

52). In the following two years, the number of significant results dropped to three
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performance measures, showing any statistical significance. The number of significant

measures dropped further to two and one, in the years 1989, 1990, respectively. In the

last year of analysis, no performance measure showed any significant performance

differences between the strategic groups.

Table 8-51 : Comparison of individual performance measures between strategic

groups using ANOVA (after applying transformations).

Years	 ROCE ROSF MARGN GRTJI EPS
1986	 _ __
Fransformation Applied 1g10(ROCE) .JROSF	 1JJMARGN 1g 10(GRTH) Jjj

F-value	 9.34	 4.31	 51.75	 2.02	 1.89
Significance ofF	 0.000	 o.0023***	 0.000 K	 0.093*	 0.105

[ransformation Applied ROCE	 ROSF l/(Ig10MARGN) ..IGRTh	 EPS

F-value	 121.70	 242.61	 34.64	 1.25	 0.81

Significance ofF	 0.000	 0.000	 0.000	 0.309	 0.582

[ransformation Applied /5j	 ROSF	 lg 0(MARGN) 1g 10(GRTH) Jjj
F-value	 2.52	 12.58	 0.76	 1.03

Significance ofF	 o.001*	 0.044**	 0.000''	 0.603	 0.426

Transformation Applied	 ROSF 1/(Ig10MARGN) jjj	 i/J
F-value	 1.52	 4.62	 19.70	 1.57	 1.16

Significance ofF	 0.201	 0.001	 0.000	 0.187	 0.354

['ransformation Applied ROCE	 JROSF	 GRTH	 .Jjj
F-value	 1.17	 1.18	 5.05	 2.08	 1.19

SignificanceofF	 0.351	 0.347	 0.001k	 0.081*	 0.344

2A__
[ransformation Applied 1TROCE	 ROSF 1g 10(MARGN) GRTH

F-value	 1.92	 548.17	 3.15	 1.30	 3.80
Significance ofF	 0.156	 0.000k	 0.036**	 0.288	 0.030**

- Significance at 0.10	 -. Significance at 0.05	 '- Significance at 0.01
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MARGN I GRTH I EPS

21.11	 22.06	 14.46
0.006***	 0.004***	 0.070*

Table 8-52 : Comparison of individual performance measures between strategic

groups using Kruskal-Wallis One-Way ANOVA.

Years	 -
1986

X2-value
Significance of x2

1987
X2-value

Significance of x2

1988
2-value

Significance of x2

1989
2-va1ue

Significance of x2

1990
X2-value

Significance of x2

1991
X2-value

Significance of x2

ROCE	 ROSE

14.66	 13.59
0.066 *	 0.093*

12.22	 11.92
0.093*	 0.103

17.90	 13.53
0.006***	 0.035**

9.88	 13.45
0.195	 0.061*

5.21	 3.56
0.633	 0.828

	

8.79
	

7.68

	

0.267
	

0.36 1

21.23	 13.53
0 .003 ***	 0.060*

24.50	 4.20
0.000''	 0.648

12.63	 10.25
0.081*	 0.174

8.11	 14.91
0.322	 0.037**

11.50	 9.35
0.117	 0.228

8.46
0.293

6.64
0.355

7.46
0.382

3.11
0.874

6.52
0.480

- Significance at 0.10
	

'- Significance at 0.05 	 ***_ Significance at 0.01

It is evident that the results obtained from the Kruskal-Wallis ANOVA are similar to

those obtained from the one-way ANOVA. The significance of the test results appear to

be time related. Overall, the results of Tables (8-5 1) and (8-52) indicate, that for the first

three years under analysis, 1986-1988, the performance levels differed between the

strategic groups and at high significance levels. However, when the last three years

(1989-199 1) are considered, the number of significant indicators drops gradually,

(notably in the case of the Kruskal-Wallis ANOVA results, where no differences were

observed at all in 1991). Thus, one needs to search for the structural elements that have

changed over the period under study. This issue will be explained in detail in the next

chapter. In summary, the results obtained suggest that there is only partial support for the

proposition. In other words, there is mixed evidence that performance differences exist

between strategic groups for any given year.

204



8.4. SUMMARY

This chapter reported the results of the statistical analysis of the data. The chapter was

organised into two sections. In the first section, the results of the empirical procedures

employed to fonnulate the strategic groups were presented. Results • of both principal

component analysis and cluster analysis were given. Strategic groups were identified for

each of the six years under study using two clustering techniques, namely, complete

linkage and Ward's clustering method.

Previous strategic group studies have primarily examined one clustering technique's

output, thereby ignoring the different strategic group composition outputs obtained from

other clustering techniques. In this study, a comparison between the two different

clustering techniques was carried out to highlight the differences in strategic groups'

membership composition. The reasoning and theoretical justification for selecting one

output over the other, for each of the years under study, was presented. The relatively

high rate of correct classification by the multiple discriniinant analysis suggested that the

validity in the choice of the ultimate number of strategic groups per clustering method per

year was high, for the selected Ward clustering method.

Once the actual strategic groups were determined in each year, the distinctive strategic

profile of each group was established. To determine whether the identified strategic

groups really had different profiles of strategic scope and resource allocation

commitments, the actual firm values, industrial sector nonns, and the mean component

scores were examined. A concise qualitative description was then developed of the

distinctive competitive attributes of each strategic group.

The second section of this chapter presented the results of the propositions tested in this

study. Four propositions were tested in total. Three of which were formulated to test the

dynamic characteristics of strategic groups. The results of the longitudinal analysis

demonstrated that the UK construction industry has witnessed significant structural

transformations in the six years under study. The number, location, and composition of

strategic groups changed over time in accordance with changes in key strategic

dimensions. Further, the structure of the sub-strategic groups, exhibited different degrees

of membership stability over time. The last proposition tested performance implications

of strategic group memberships. The results obtained suggested that there is only partial

support for the proposition that performance differences exist between strategic groups

for any given year. The next chapter will analyse the empirical results of this study.
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CHAPTER NINE

ANALYSIS AND DISCUSSiON

9.1. INIRODUCTION

This chapter presents the analysis of the empirical results relating to this study's research

questions and the associated propositions, in the context of the UK construction industry

and its economic environment for the years 1986-199 1.

The chapter is divided into five sections. First, the incidence of strategic group shifts are

analysed. Second, a discussion of this study's empirical results pertaining to both the

dynamic and performance implications of the strategic groups is presented. Third, the

limitations of the strategic group analysis is outlined. Fourth, the theoretical and

methodological contributions of this study for research in the area of strategic

management are summarised. Finally, the managerial implications of the strategic group

concept are discussed. The discussions should be considered as a synthesis of the major

findings of this study, leading to appropriate conjectures about strategic group analysis in

complex industries.

9.2. STRATEGIC GROUP SHIFTS IN THE CONSTRUCTION INDUSTRY

To determine the incidence of construction firms' shift from one strategic group to

another over time, two aspects of the structural shifts were explored. These include a

graphical mapping of the changes in the distributional characteristics of the strategic

groups, and an examination of the changes in the distinctive strategic attributes of the

various strategic groups (as discussed in section 8.3. 1).

A discussion of Figure (8.3) which maps out the changes in the location and composition

of construction strategic groups was presented in the previous chapter. However, it was

pointed out that the previous discussion was based solely on the distributional

characteristics of the strategic groups in each year. To establish whether the observed

relocations portrayed in Figure (8.3) really represent strategic group shifts, an overview

of the changes in the distinctive strategic attributes of the various strategic groups over

time, will be presented here.

A number of examples will be given in this section to illustrate how the strategic group

shifts correspond to changes in the strategic attributes over time. Throughout the

following discussion, reference will be made to the data presented in Appendix (D) and to

the strategic profiles of the construction groups presented in section (8.2.8).
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In each of the six years analysed, new strategic groups have emerged and some have

disappeared. For example, in 1987 Lffley was located in SG6, which was characterised by

low gearing, poor interest cover, and a serious deficit of working capital. The

exceptionally low capital expenditure ratio suggested the selling of fixed assets. Lilley

was facing serious financial difficulties in managing its US operations. This necessitated a

massive strategic review which included disengagement from a large part of the firm's US

activities, and the planning for the final elimination of all US exposure. Lilley also

embarked on a major divestment programme of non-core UK businesses. The zero

dividend payout ratio presented further support of the firm's financial difficulties. The

restoration of profitability and the notable reduction of borrowings necessitated this

adjustment in the firm's capital structure.

In the following year (1988), due to implementing these strategic changes, Lilley shifted

to merge with strategic group 1. The shifi was prompted by a substantial reduction in its

international scope of operations due to Lilley's containment and running down of its US

activities. Further, a reduction in its stock turnover days from 84 to 27; an increase in

both of Lilley's debtor's collection period (12 to 85) and creditors period (from 71 to 93),

and the increase in its dividend payout ratio (from zero to 28.3) caused Lilley to shift to

strategic group 1 in 1988.

Also in 1988 strategic groups 7 and 8 disappeared. Raine industries which was in

strategic group 7 in 1987 and Wilson Connolly which was located in strategic group 8 in

1987, shifled and joined new strategic groups 6 and 5 in 1988, respectively. Changes in

their strategic decisions pertaining to their management efficiency in stock and credit

control, moved both firms into new strategic groups.

Raine industries had established a unique position (SG7) in 1987 due to its high stock

turnover days, high debtors collection period and high creditors period, highlighting an

inefficiency in stock and credit control. In 1987, Raine Industries' corporate board

concentrated on reviewing their operational efficiency. To this end, the firm created a

new divisional management structure, which operated with maximum autonomy but with

tight financial and reporting controls. The new management structure was introduced to

improve profit awareness within the group. For instance, incentives were introduced to

improve motivation and performance, and ensure that maximum operational profits were

achieved. Implementing these strategic changes in 1988, resulted in Raine improving its

overall working capital management, evident in the reduction of its stock turnover days

from 266 to 122; its debtors collection period from 122 to 50, and its creditors period

from 170 to 90. In contrast, Wilson Connolly, in 1988, increased its extent of

technological diversity through increasing its commitment to building; increasing its stock

turnover days from 312 to 520, and reducing its liquidity ratio from 0.49 to 0.06. The
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1991. The acquisition of 28.99% of Tilbury's issued share capital by Phillipp Holzmann

AG, the largest construction company in Germany, and the accompanying proposals for

co-operation led to a joint-venture involving Tilbury and Holzmann in Madrid. This was a

step in the planned expansion of Tilbury's activities in Spain which started in 1990 with a

retail and office refurbishment joint venture in Bilbao. With the disposal by Lilley Plc of

its share holding in Tilbury, the firm was able to pursue its growth strategy through

management of risk by ensuring no over-dependence on any one market sector, or any

one geographical area. The acquisition of Robert M. Douglas in 1991, enabled Tilbury to

increase its capability and size (turnover from £196 to £239 millions; number of

employees from 2353 to 3077). The acquisition resulted from an agreed bid worth £12.9

million in Tilbury shares. The main features which underpinned this acquisition was the

absence of an overlap in the activities of the two merged firms, the merger therefore

resulted in a wider spread of businesses both in terms of disciplines and geography,

strong management resources and a combined balance sheet to finance future growth. It

was hence, decided to change the group name to Tilbury Douglas Plc so as to benefit

from the reputation of Tilbury and Douglas names in their respective fields.

In conclusion, it is clear that positional changes in terms of the location and composition

of construction strategic groups have occurred over time, in accordance with changes in

key strategic attributes.

9.3. DISCUSSION OF THE EMPIRICAL RESULTS

Once the strategic groups are identified and their strategic profiles are developed, it is

possible to present explanations of observed relationships, inferences about, and detailed

discussions of this study's empirical findings. Two different aspects of the strategic group

concept will be discussed next. First, some general observations pertaining to the

dynamic characteristics of the construction strategic groups will be outlined. Second, an

analysis of performance implications of strategic groups membership will be presented.

9.3.1. Dynamic Characteristics of the Strategic Groups

Several observations can be made with respect to the changes in the membership

distribution over time. These relate to the number of strategic groups in each year, the

incidence of strategic group shifts over the six years studied, and the overall membership

stability over time. The following conclusions can be drawn from the empirical results

presented in chapter eight:

1) Since strategic groups were identified over the entire six years studied, it can be

inferred that, for the case of the UK construction industry, strategic groups are not

merely a random phenomena occurring at certain points in time only.
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2) The number of existing strategic groups (reflecting viable competitive patterns) in each

year appears to have changed over time. It is evident from the longitudinal analysis of the

construction industry that new strategic groups came into existence while others

disappeared, i.e. the group(s) that disappeared have merged with other groups. This

phenomenon can be attributed to the fact that firms were repositioning through forms of

short-run adjustment behaviours. Stated differently, some of the strategic groups were

transitory groups, defined as mid-way positions in a long-term strategic repositioning.

3) Changes in construction strategic groups membership occurred frequently over time.

These shifts are important for understanding the nature of competitive responses by

construction firms. The construction industry appears to have witnessed significant

changes in the location and composition of strategic groups over the six years studied, in

accordance with changes in key strategic dimensions (section 9.2). The findings indicate

that the construction firms had changed their competitive behaviour in different ways

over time. These changes express the dynamic aspects of competitive strategy which can

only be captured by assuming a longitudinal analysis.

4) The degree of membership stability differed between strategic groups. The

membership of some strategic groups was observed to be very stable while other strategic

groups dissolved and new strategic groups were formed. It can be observed, for instance,

the strategic group comprising of the specialists house builders, was fairly stable in its

membership's composition across the six years studied.

This concludes the dynamic characteristics of the strategic groups in construction. Next,

the intra-industry performance differences is discussed.

9.3.2. Performance Implications of Strategic Groups Membership

The empirical results pertaining to the performance differences between strategic groups

in a given year were reported in chapter eight. Tables (8-51) and (8-52) presented the

parametric ANOVA and Kruskal-Wallis test results for the comparison of the five

individual performance measures (ROCE, ROSF, MARGN, GRTH, EPS) between

strategic groups, in each of the years under study.

The findings indicated that performance differences exist across strategic groups,

however, the evidence is mixed. In comparing the individual performance measures

across the strategic groups over time, it is evident that depending on the performance

indicator considered, significant differences may or may not be found. Generally, the

findings indicate that a significant relationship existed between strategic groups

membership and the attained level of ROCE, ROSF, and MARGN. The growth in sales

and earning per share were noted to be the weakest indicators.
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The mixed empirical evidence obtained in this study indicate that there is only partial

support for the existence of performance differences across strategic groups within a

given year. Several explanations can be offered for the inconsistent test findings over

time. These are summarised as follows:

1) It was indicated in chapter four that there do not appear to be strong theoretical

evidence to support the a priori claim that some strategic groups have higher

performance levels than others. Reviews of the accumulated research (Cool and

Schendel, 1988; Thomas and Venkatraman, 1988) concluded that the evidence of the

performances differences among strategic groups is conflicting at best. For instance,

Howell and Frazier (1983), and Cool and Schendel (1987) did not find performance

differences among firms in their single-industiy studies. On the other hand, Oster (1982),

and Dess and Davis (1984) did identify performance differences in their studies. Clearly,

there is no consistent, uniform support from empirical studies for the differential

performance implications between strategic groups. Thus, strategic groups may relate to

different ways of competing with equal success potential.

2) When performance differences across strategic groups are not observed, attention

should be focused on within-group differences in performance and on differential sets of

skills and assets of strategic group incumbents (Thomas and Venkatraman, 1988). Due to

the absence of an unequivocal link between strategic groups membership and firm

performance, it does not necessarily follow that strategic group members pursuing similar

strategies will realise similar performance levels. Although strategic group members may

have a distinct performance tendency relative to other strategic groups, they may

nonetheless demonstrate differences among each other.

Mobility barriers provide one explanation of why this study did not produce consistent

evidence on the incidence of performance differences among strategic groups. Building

on the work of Porter (1979), Runielt (1981), McGee and Thomas (1986), and Cool and

Schendel (1987), mobility barriers can be viewed as the determinants of the potential for

profitability. Size differences among group members; differences in asset accumulation

(skills and resources); differences in risk exposure; and differential ability to execute a

chosen strategy, are some of the firm-specific factors which offer explanations for the

incidence of the performance differences among strategic group members.

Among the various strategic assets held by the firms in construction, what seems most

important is the technologies and know-how for providing varied types of services and

the degree of geographic coverage of its operations. The differences in these dimensions

across these firms explain in part the asymmetry in the product/market focus and the

performance of these groups of firms in these market segments. The variation in the
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technologies and know-how held by firms generally afford some firms an ability to open a

gap in their capability to differentiate their products from those of competitors andlor to

reduce cost below that of competitors. Such variations, if maintained over time, will

sustain the gap and will be likely to act as a powerful mobility barrier.

Further, while all strategic group members, by definition, pursue the same strategy, they

may not all have developed the same efficiency in executing the strategy. Cool and

Schendel (1988), suggested that differences in the asset conliguration of firms within a

group, and difficulties in imitating the required assets or competencies for a given

strategy, may result in some strategic group members pursuing the same strategy at a

higher risk. Risk is firm-related rather than a function of the type of the strategy

employed, and is related to the match between past commitments of scope and resources

and currently pursued strategic actions, rather than just current commitments alone

(Cool, 1985). This argument suggests that risk exposure may differ among strategic

group members to the extent that their strategic actions are characterised by a different

degree of fit between their (similar) current strategy and their different stock of assets. If

a firm's current actions are incongruent with its accumulated stock of assets, then it is

likely to be less effective and have a higher risk exposure in its strategic investment than

other strategic group members with a better balance.

Teece (1984) stated that a firm needs to match its capabilities to its ever changing

environment if it is to attain its best performance. Capabilities are the resources with

which a firm can support its current competitive actions, respond to market change, and

maintain growth (Teece, 1984). The amount of resources in place with which a

construction firm can implement its strategy and survive market changes, is reflected in

actual tangible and intangible assets. The ability to invest in new strategies, for instance,

may be constrained by a firm's financial position. The financial resources reflect a firm's

potential for response to market disturbances and for growth (Bettis and Mahajan, 1985).

In this sense, financial condition is a gauge of continuing fit between current capabilities

and group strategy. For example, Table (9-1) clearly illustrates that throughout the study

period, Turriff Corporation Plc was constantly facing difficulties in managing its working

capital. The signs were clearly visible starting in 1986 and continued right the way

through to 1990.

The falling trend in Turrilfs current ratio (CR) highlighted the firm is not generating

enough cash to cover its current obligations. The extremely low and declining working

capital to sales ratios (WRKC), coupled with the falling trend in stock turnover days

(SD) indicated a serious deficit of working capital, or looked at another way, of short-

term creditors financing long-term assets. In addition, Turriffs rising trend in gearing

ratio (DEQTY), and falling trend in interest cover (INTC), presented more signs of a

troubled firm whose management were unable to efficiently control their working capital.
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Table 9-1 : Trend analysis for Turriff plc.

In 1989, Turriff purchased Staffwise Computing and Staffivise Employment Agency.

Turriffs risky and unhealthy trading position could be attributed to the firm over-

stretching its capabilities through the pursuance of an over-trading policy over a number

of years. This, coupled with the difficult market conditions experienced by the firm in its

core activities, particularly in commercial property and plant hire, necessitated a major

review of activities in 1990. The board of directors decided to slim down their activities,

by withdrawing from information and marketing services activities and from their housing

development, and focusing mainly upon its construction and plant hire activities. The firm

also sold Staffwise Employment Agency and Staffwise Computing by the end of 1990.

The increase in the values of ADIV and SR (both measuring the extent of activity

diversity) illustrates that the firm had steadily reduced its technological diversity over

time. As the recession continued to increase its severity affecting the prices, margins,

outputs, and consequently profits, Turriff eventually ended up in receivership in 199 1/92.

In sum, strategic group members that pursue a similar strategy may not necessarily realise

similar performances. Although their current strategic actions may be similar,

performance differences can be expected among strategic group members if their stock of

assets (resources and skills) are developed differently. Thus, causing the significant

increase in intra-group variance as opposed to inter-group variances. For instance,

Figures (9.1) to (9.5), clearly show that the intra-strategic group variance of some of the

performance indicators were too large to permit an observation of performance

differences between strategic groups in 1990.
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3) The significance of the perfonnance test results appears to be time related. It was

indicated in chapter eight, that for the first three years under analysis, 1986-1988, the

performance levels differed significantly between the strategic groups. However, when

the last three years, 1989-199 1, were considered, the ilumber of performance indicators

that differed significantly between the strategic groups dropped gradually. This could be

attributed to the confounding impact of the severe recession, the worst in over 40 years

to ever hit the UK construction industry.

The construction industry has witnessed significant structural changes over the six years

studied. In the pre-recession period (1986-1988), different patterns of viable strategies

(strategic groups) were identified; construction firms were observed to pursue more

distinct and diverse set of strategic actions. During the recession period, starting late

1989-1991, however, many firms altered their strategic actions, and responded in a

similar manner to the severe economic environment.

Table (9-2) sunimarises the values of the means and standard deviations of this study's

chosen variables (for the entire sample) for the years 1986-199 1. It is evident that the

means of most of the variables have changed over time. For example, the mean value of

ADIV (measuring the extent of activity diversity) decreased from 0.61 in 1986 to 0.58 in

1989, (with an associated decrease in the standard deviations from 0.24 to 0.22,

indicating that most firms responded in a similar fashion). This suggests that the

construction firms in the chosen sample had steadily increased their technological

diversity up to the beginning of the recession in the late 1989. However, the last two

years witnessed a reduction in the firms overall extent of technological diversity, as

illustrated by the increase in ADIV's mean value from 0.58 in 1989 to 0.64 in 1991 (the

AD1V ratio is measured in a reverse scale). Similarly, the increase in the mean value of

the activity Specialisation Ratio (SR) from 0.70 in 1989 to 0.74 in 1991, (with an

associated decrease in the standard deviations from 0.21 to 0.19, respectively), presents

further evidence that most firms responded in a similar manner. This suggests that most

of the construction firms divested of their non-core activities, and concentrated on a more

defined range of activities in which they have proven management expertise and strength,

as illustrated in Tables (8-32) to (8-37). For instance, during the recession period, most

of the construction firms completely withdrew from their commercial property market

which deteriorated sharply. The conditions in the residential sector also suffered a serious

decline.

The above argument also applies to the extent of geographic diversity, measured by

GDIV and UKG. The increase in the mean value of GDIV and UKG from 0.86 and 0.91

in 1986 to 0.89 and 0.93 in 1991, respectively, (with an associated decrease in their

standard deviations from 0.18 and 0.13 in 1986 to 0.17 and 0.12 in 1991, respectively),
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presents further support that most construction firms responded in a similar manner by

reducing their extent of international scope of operations.

With few exceptions, the third significant change between the pre-recession period

(1986-1989) and the last two years of the study involved the increase in the financial

gearing of most construction firms. The mean value for gearing (DEQTY) was 18.39 in

1986, compared with a 60.14 in 1991. The interest cover (INTC) also steadily increased

from a mean value of 8.18 in 1986 to a maximum of 16.32 in 1989, however, in the last

two years the interest cover fell to 7.5 in 1991. The associated decrease in the standard

deviations from 37.75 in 1989 to 17.97 in 1991, suggested that most firms responded in a

similar fashion. The excessive gearing levels of some firms, coupled with a poor interest

cover over a long period of time, indicated that the construction firms have increased

their risk of insolvency which eventually lead to the liquidation of some firms (e.g.

Egerton Trust).

Another example of the effects of the recession on the strategic actions of the

construction firms can be revealed from the mean value of the capital expenditure ratios

(CAPEX). The means steadily increased from 2.00 in 1986 to a maximum of 5.71 in

1989, suggesting the purchase of fixed assets and highlighting the growth strategies

pursued by most of the construction firms. In the last two years however, the mean value

fell dramatically to a minimum of (-0.01) in 1991 (with an associated decrease in the

standard deviation from 18.64 in 1989 to 3.58 in 1991), highlighting that most

construction firms responded by selling their fixed assets due to the financial difficulties

experienced.

In conclusion, it can be argued that when the pursued strategic actions of the different

strategic groups were more distinct and diverse in the pre-recession years (1986-1988),

inter-strategic group performance differences were observed. However, when the firms'

strategic actions (primarily resource allocations) became more alike in responding to the

recession, differences in the performance levels across the strategic groups became much

harder to detect. Hence, the confounding impact of the severe recession led to the

existence of intra-group performance dispersions.

9.4. LIMITATIONS OF THE STRATEGIC GROUP ANALYSIS

The discussion in the previous sections has been limited to a discussion of the research

findings for the UK construction industry. In this section, the limitations of the strategic

group analysis will be outlined as follows.

First, strategic group analysis has been proposed (notably by Porter, 1980) as the basic

framework to be used in diagnosing competition, positioning, and profitability of firms
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and types of firms within an industry. However, the strategic group concept suffers from

fundamental flaws as a means of analysing competition. Most serious is the fact that the

members of a strategic group, while pursuing similar strategies, are not necessarily in

direct competition with one another (Grant, 1991). The findings from this study

corroborate this conclusion. For instance, in the strategic group map of the construction

firms (Figure 8.3), the members of the strategic group characterised by a domestic scope

of operations (e.g. UK based house builders) may be pursuing a similar strategic focus,

but are differentiated by location. Hence, it is not possible to analyse strategic groups as

competing groups of firms. This is not to imply that the strategic group is not a useful

concept, but that the value of strategic group analysis lies in being an analytical and a

diagnostic tool.

Second, another limitation of this study relates to the sample selection procedure. Due to

data limitations, some firms had to be excluded (e.g. Bovis, Balfour Beatty), even though

they represent a significant force in the construction industry. Whether these firms would

have formed a different strategic group or whether they would have belonged to already

identified strategic groups is not known. To develop a full understanding of the strategic

group phenomenon, future research will have to deal with this limitation and develop

ways to capture the impact of privately owned firms or subsidiaries which are part of a

conglomerate on the competitive structure of the construction industry.

Third, most cluster analysis methods are heuristic because they are not supported by an

extensive body of statistical reasoning (Aldenderfer and Blashfield, 1984). Although

many clustering algorithms have important mathematical properties, it is important to

recognise the fundamental simplicity of these methods. Unfortunately, there has been

virtually no progress in the application of probability theory to clustering methods that

would allow researchers to reject a null hypothesis, just as researchers currently use

probability theory to examine the statistical significance of ANOVA and other statistical

tests (Hartigan, 1975). Therefore, strategic group researchers have to contend with this

limitation for the time being.

Fourth, different clustering methods can and do generate different solutions to the same

data set (Harrigan, 1985). To overcome this limitation, a dual approach was adopted in

this study. First, a comparison of the two adopted clustering methods was carried out to

check the internal consistency of the cluster solution and to highlight the differences in

the strategic groups' membership compositions. Second, a validation procedure was

adopted which entailed applying Multiple Discriminant Analysis on five external variables

not used to generate the cluster solutions.

Fifth, Porter (1979) stated that firms within a strategic group pursue identical or very

similar strategies, however, in practice, difficulties in operationalising the group concept
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may have resulted in the formation of groups within which firms are homogenous along

some key dimensions, but not at all along others. To illustrate the problem, an industry in

which seven key dimensions (a, b, c, d, e, f, and g) capture the essence of strategic

differences between firms. The use of cluster analysis to classify these firms into groups

might delineate a group of firms that have a adopted a common position on the

dimensions a, b, c, d, and e. These are the dimensions along which firms in the group

resemble each other. This leaves dimensions f and g along which the firms within the

group might differ. By differentiating themselves along dimensions f and g, firms within

the group might achieve different levels of performance. Thus, another limitation of

cluster procedures is the formation of groups based on similarities along some key

variables but not necessarily all. One may argue that the use of factor scores can provide

an alternative for formulating strategic groups based on similarities along specific

dimensions, for instance, as was illustrated in Figure (8.1) which highlighted the location

of firms that have a adopted a common position on two scope measures in the factor

space. However, strategy is a multi-faceted concept, and in operationalising strategy,

there is no a priori claim that scope is more important than resource allocation decisions.

Hence, no two-dimensional mapping can capture the full complexity of the strategy

concept and be used to identify strategic groups. In this study, the two-dimensional plots

of factor scores were used to provide an insight into the different patterns of common

variance in the data, and track the movement of firms in the factor space over time.

Sixth, the relatively small sample size utilised in this study prevented the use of certain

muitivariate statistical techniques (e.g. MANOVA) to conduct a more comprehensive

analysis of the performance implications of strategic groups membership. A larger sample

size is required to cater for the underlying assumptions of the various multivariate

techniques and develop more insight into intra-industry performance differences.

Finally, complete objectivity is unattainable while subjective choices of variables, study

samples, and numerical procedures remain. It must also be stressed that there is no single

best way to perform cluster analysis. Researchers will thus have to rely on the 'intuitive

appeal' of the generated group structures and on their 'intimate knowledge' of the

industries being studied.

This concludes the discussion of the limitations of the strategic group analysis. The

general relevance of this study's findings for strategic management research will be

outlined in the remainder of this chapter.

9.5. TI]IEORETICAL CONTRIBUTIONS OF TifiS STUDY

The contributions of this study's findings to research in strategic management in general,

and to the concept of strategic groups in particular, are outlined in this section. The
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overall aim is to deepen the understanding of the various issues addressed in this study

and to advance the process of theory development in the strategy field.

First, a comprehensive literature review pertaining to the theoretical frameworks, models,

key concepts in the literature that are germane to the concepts of strategic groups, was

presented. A detailed review and an evaluation of the strategic group studies, covering

different disciplines of research, such as economic, finance, marketing, and strategic

management, was also provided. The analytical distinction between the two dominant

perspectives, namely, Industrial Organisation Economics and Strategic Management, in

the treatment of strategic groups in empirical research was identified. The detailed review

demonstrated that basic differences do exist in the assumptions of both streams of

research, and that these differences have led to a diverse array of methodologies used to

explain inter- and intra-industry differences in conduct and performance.

Second, this study investigated the relationship between strategy and the strategic group

concept. Even though many studies have explored different aspects of strategic groups, it

was still unclear how this concept can be applied to defining and analysing strategy. The

literature review indicated that there is no guiding theory to operationalise the concept of

strategy. Due to the complexity and the multi-faceted nature of strategy, much

conceptual and methodological confusion exists in previous research on the empirical

definition of the concept of strategic groups. A serious shortcoming in some of the prior

studies is the use of single measures such as size (e.g. Porter, 1979; Caves and Pugel,

1980) to capture the complexity of strategy and identify strategic groups. The use of size,

on its own, is not a valid factor for classification, since firms can be of equal size yet may

follow different strategies to attain similar performance. Other prior studies have

excluded either scope or resource allocation decisions in their operationalisation of the

strategic group concept. These exclusions led to incomplete model specifications and

inconclusive empirical results. In this study the link between strategy and strategic group

concept was made explicit. Strategic groups were formulated based on the similarity in

scope and resource allocation strategies. It can be argued that the development of

strategic groups using a wider conceptualisation of strategy, is more likely to capture the

complexity of the strategy construct, and therefore provide the potential for a better

strategic group identification procedure. This research is seen as a useful step in the

quantffication of the concept of strategy and therefore is of value to the strategic

management field.

Third, most of the prior studies on strategic groups have been mainly restricted to the

manufacturing and service industries (e.g. airlines, brewing, insurance, and banking).

These industries are primarily populated by undiversifled and single/dominant business

firms, where the issue of aggregationldisaggregation of data on strategy and performance

variables are less problematic (Thomas and Venlcatraman, 1988). However, due to the
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phenomenon, and point out the need for longitudinal analyses of any future research in

this area. Hence, an important contribution of this analysis is the provision of more

general validity to the dynamic aspect of strategic group analysis.

9.6. METHODOLOGICAL CONTRIBUTIONS OF TifiS STUDY

Apart from the theoretical contributions, methodological contributions to strategic

management research were also made. This study has addressed the complex question of

how strategic groups should be formulated. From the literature review, it is clear that

different researchers have used different methodologies for this task. The contributions

pertaining to the methodology adopted to formulate the strategic groups, and the

statistical tools used to test the research propositions, will be outlined in this section.

First, a comprehensive review of statistical tools used to formulate the strategic groups

and test the study's research questions was presented. The review provides future

researchers with an outline of the objectives for applying each technique, their underlying

assumptions, degree of robustness, and their major drawbacks. When alternative

statistical tests were available for a given problem, the rationale for choosing among them

was provided.

Second, previous strategic group research has primarily examined the output of one

clustering technique only, thereby ignoring the different strategic group compositions

obtained from other clustering techniques. In this study, a comparison between the

different clustering techniques was carried out to highlight the differences in strategic

groups' membership composition. The reasoning and theoretical justffication for selecting

one output over the other for each of the years under study was presented.

Third, different validation techniques were investigated to ensure that the cluster solution

is representative of the general population. A procedure that has been used frequently in

prior studies involving cluster analysis, was to perform significance tests on variables

used to generate the solution in order to validate the clusters. However, methodologists

in the area of cluster analysis consider the use of significance tests in this fashion to be

statistically inappropriate (Aldenderfer and Blaskfleld, 1984). An important contribution

of this study, is the recommendation to perform significance tests on external variables

(i.e. not used to generate the cluster solution) to validate the cluster solution.

Fourth, an approach for developing strategic group profiles was proposed in this study.

The mean component scores for each of the strategic groups provided the basis for

describing the strategic profiles. However, the interpretation of the financial ratios used in

this study would have been misleading unless the operations of the firms selected were
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compared with their corresponding industrial sector norms. Accordingly, this study's

developed approach took into consideration the actual values for the strategic variables

of each firm; the corresponding sector norms; the mean component scores; and the

detailed tables compiled in this study which present the construction firms activity and

geographical analysis by turnover for the six years under study. This is seen as a

methodological contribution of this study.

Fifth, the overall methodology employed to formulate, interpret, and validate strategic

groups in the UK construction industry is considered to be a contribution of this study.

The selected variables and the developed methodology provide a framework for

replication of the analysis of strategic groups in other industry settings. The developed

methodology has a potential for providing a comparative basis for future research on

strategic groups in other industries.

This concludes the overview of the research contributions of this study. In the next

section, the major implications of the strategic group analysis for strategic management

practice, will be outlined.

9.7. iMPLICATIONS FOR STRATEGIC MANAGEMENT ANALYSIS

The concept of strategic groups has received considerable attention from researchers in

economics and management disciplines. An evaluation of the usefulness of this study's

findings for strategic management practice in any industry setting will be presented in this

section.

One of the major contributions of the strategic group concept is that it combines industry

structure analysis with the individual firm analysis. Previous research studies on the

construction industry, typically from economic, financial, and management perspectives

have provided important insight into the structure and functioning either at the industry

level or the firm level (which treats each firm as an independent unit which seems to exist

in isolation). However, this study provided more insight into the strategic behaviour of 35

construction firms over time and showed that different patterns of competition (strategic

groups) exist in the industry. Thus, the strategic group concept has the potential for

preserving information characterising individual firms which is typically lost in industry

studies using averaged data. The concept also enables the researcher to investigate

multiple-firms concurrently, and assess the effectiveness of their strategic actions over a

wider range of variations than a single finn's experience affords.

A central tasks of strategic management consists of appraising current strategic position,

and of identiFjing alternative, workable strategies. Strategic group analysis can be used
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by managers as a means of gaining a broad picture of the types of firms within an industry

and identifjing the alternative strategies which have proven viable. The longitudinal

strategic group analysis can be used to evaluate the performance potential of these

strategic alternatives and identify the strategic actions which historically led to high or

low levels of performance. This in turn, may suggest new combinations of strategic scope

and resource allocation commitments that may yield a competitive advantage in the

future.

Since managers need to be aware of the strategies that are being pursued by competitors,

a strategic group analysis is particularly suited to examine this matter in detail. Using this

analysis, managers can track the competitors' scope and resource allocation commitments

over time, and identify where their competitors' emphasis lies. With an awareness of their

own and their competitors' strategies, management could focus their attention on

adapting the lessons of their competitors' experience to their own ends. The potential of

being able to describe and evaluate competitive positions is seen as an important asset of

strategic group analysis.

This study's empirical findings regarding the intra-group performance differences

highlighted another useful aspect of strategic group analysis. The finding indicated that

firms following similar strategies may realise different performance levels, due to

differences in their asset accumulation (resources and skills) over time. If a firm's current

actions are incongruent with its accumulated stock of assets, then it is likely to be less

effective than other firms pursuing a similar strategy but with a good 'fit' between current

strategic investments and accumulated assets. This result warns firms against taking

strategic actions without considering the limitations imposed by past and present strategic

postures and distinctive competencies. It therefore stresses the importance of performing

a "strategic audit" of the firm's strategic capabilities, and of the required distinctive

competencies of alternative competitive strategies, before engaging in new strategic

actions.

In sum, strategic group analysis can contribute to the understanding of the structure,

competitive dynamics, evolution of an industry, and to the issues of strategic management

within it.

9.8. SUMMARY

In this chapter, a descriptive analysis was made of the incidence of strategic groups and

changes in the strategic group structure in the UK construction industry during the period

1986-199 1. The findings illustrated that the observed strategic shifts corresponded to

changes in the distinctive strategic attributes of the various strategic groups over time.

The chapter also presented explanations of observed relationships and detailed
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discussions of this study's empirical findings. General observations pertaining to the

dynamic characteristics of the construction strategic groups were outlined and can be

summarised as follows:

1. Construction strategic groups were identified over the entire study period. Hence, it

can be inferred that strategic groups are not a random phenomena occurring at certain

points in time only.

2. Different patterns of viable strategies (strategic groups) were identified over the six

years studied. The number of existing strategic groups have changed over time due to

some of the groups being transitory groups, defined as mid-way positions in a long-term

strategic repositioning.

3. The construction industry has witnessed significant changes in the location and

composition of strategic groups over the six years studied, in accordance with changes in

key strategic dimensions. The findings indicate that the construction firms had changed

their strategic behaviour in different ways over time. The changes express the dynamic

aspects of strategy which can only be captured by assuming a longitudinal analysis.

4. The degree of membership stability differed between strategic groups. Some of these

strategic groups were stable over the entire time period, while others were more

transient, they came into existence for few years and then they disappeared.

An analysis of the performance implications of strategic groups membership was also

provided. Porter (1979) argued that the structure of strategic groups within an industry

should explain intra-industry performance differences. The findings from this study

indicated that performance differences existed across strategic groups, however, the

evidence was mixed. Several explanations were offered for the partial support of the

existence of performance differences across strategic groups within a given year. These

are summarised as follows:

1. There is no strong theoretical evidence to support the a priori claim that some strategic

groups have higher performance levels than others.

2. Strategic group members that pursue a similar strategy may not necessarily realise

similar performances. Strategic groups may consist of members who have different

capabilities in terms of skills and resources to execute a similar strategy. The differences

may stem from different sizes, different levels of risk exposure, different asset

configurations, and differences in the ability to implement similar strategies. Thus,

causing a significant increase in the intra-group variance as opposed to the inter-group

variances.
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3. The significance of the performance test results appeared to be time related. When the

pursued strategic actions of the different strategic groups were more distinct and diverse

in the pre-recession years (1986-1988), inter-strategic group performance differences

were observed. However, when the firms' strategic actions became more alike in

responding to the recession (primarily their resource allocations), differences in the

performance levels across the strategic groups became much harder to detect. Hence, the

confounding impact of the severe recession led to the existence of intra-group

performance dispersions.

4. No simple answer exists to the complex question of whether strategic groups

membership has performance implications. Depending on the performance indicator

considered, significant differences may or may not be found.

In this chapter, a discussion of the limitations of strategic group analysis was also

provided. The major theoretical and methodological contributions of this study's

empirical findings to strategic management research in general, and to the concept of

strategic groups in particular, were outlined. Finally, the implications for strategic

management analysis were also discussed.

This concludes the analysis of this study's empirical results. In the next chapter, the

overall conclusions drawn from this study will be summarised, and the avenues for future

research on strategic groups will be outlined.
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CHAPTER TEN

SUMMARYAND CONCLUSIONS

10.1. INFRODUCTION

In the final chapter of this thesis, a number of issues will be addressed. First, this study's

findings will be summarised. Second, the contributions and the limitations of strategic

group analysis will be outlined. Third, the overall conclusion and the implications of the

strategic group concept for strategic management analysis will be presented. Finally, the

recommendations for fhture research on strategic groups will be provided.

10.2. SUMMARY OF RESEARCH FiNDINGS

The present study sought to develop a general framework for the formulation of strategic

groups within the context of the UK construction industry. Although there is sufficient

evidence in prior studies to support the identification of strategic groups, many

ambiguities still surround the "strategic group" concept. A number of questions and

research issues were raised in this study, summarising the state of the art of knowledge

on the strategic groups phenomenon. Briefly, these questions relate to:

1. The empirical operationalisation. There is still no uniformly accepted definition of the

strategic group concept.

2. No specific guidelines for choosing strategic dimensions is furnished in the literature.

The variables have been haphazardly selected in prior studies as descriptors of strategy

for group formation.

3. There is no consensus concerning the appropriate method to use in order to identif,'

strategic groupings.

4. The formation of strategic groups using ad hoc variables and methodologies, has

resulted in deficiencies which have seriously hampered the comparability of results

obtained from previous studies.

5. Most prior studies have analysed the strategic group concept statically rather than

dynamically. The implicit assumption was that stable conduct differences existing at one

point in time persist for longer time periods.
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6. Previous studies on strategic groups offer little evidence to support the claim that they

exhibit different levels of performance.

7. Most prior studies have relied exclusively on 'singl& performance indicators to draw

inferences about intra-performance differences.

8. Finally, most previous studies have been restricted to industries primarily populated by

undiversified and single/dominant firms.

Construction is a complex and diversified industry exhibiting characteristics of both a

service-based and a manufacturing-based industry. Due to the increasing trend towards

diversffication and globalisation, in this study the strategic group concept was applied to

the UK construction industry. The presence of a large number of finns of varying sizes,

and extent of technological, and geographical diversity provided a rich data source to

study the strategic group concept.

Since the literature review revealed a number of research opportunities in the strategic

group area, the main objectives of this study were:

1. The development of a general framework for the formulation of strategic groups within

the context of the UK construction industry.

2. The examination of the dynamic characteristics of strategic groups.

3. The investigation of the performance implications of strategic groups membership.

These objectives were addressed in this thesis, as follows:

1. Formulation of Strategic Groups.

Since strategic group analysis depends on how the groups were initially defined, the link

between the strategy and the strategic group concept was explored in detail. The

definition used in this study considers the strategy of a firm as a set of goals and

objectives, a set of courses of action, and the application of resources to this set of

actions enabling a firm to achieve its goals; while responding to the perceived

opportunities and constraints in the environment. This definition postulated that firms are

considered strategic group members if, at any point in time, they are competing on the

basis of a similar combination of strategic action sets and strategic resource allocations.
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To map the strategic space, the focus of this thesis was at the corporate level of UK

construction firms for the time period starting from 1986 to 1991 inclusive. Due to the

complexity and multi-faceted nature of strategy, this study utilised two components of

strategic decisions, namely scope and resource allocations to delineate strategic

groupings in construction. In total,, 17 strategic variables were selected to measure the

corporate strategies of the chosen construction firms.

The study sample comprised 35 construction firms of varying sizes, profitability, and

extent of technological and geographical diversity. Construction firms were only included

if they were publicly-quoted, based in the UK, domestically owned, identified as parent

companies, and both strategic and performance information could be obtained for them.

The data used to analyse strategic groups was obtained from the EXTEL database and

other publicly available information sources. Various multivariate statistical techniques

were employed in this study to formulate strategic groupings in construction and test the

research questions.

2. Dynamic Characteristics of Strategic Groups.

Strategy has an inherent time component, since the firm's environment and its objectives

are not stable over time. It is reasonable to expect that the structure of strategic groups

may also change over time. Both descriptive and longitudinal graphical analysis were

undertaken to test the following research propositions.

(P1): The number of strategic groups will change over time in accordance with

changes in key strategic dimensions.

(P2): The location and composition of strategic groups will change over time in

accordance with changes in key strategic dimensions.

(P3): Within strategic groups, sub-strategic groups will appear which exhibit

different degrees of stable membership compositions over time.

The above listed propositions pertaining to the dynamic characteristics of construction

strategic groups were accepted for the following reasons:

• Groupings were identffied over the entire study period. Hence, it can be inferred that

strategic groups are not a random phenomena occurring at certain points in time

only.
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• Different patterns of viable strategies (strategic groups) were identified over the six

years studied. The number of existing strategic groups have changed over time due

to the fact that some of the groups were transitory, defined as mid-way positions in

a long-term strategic repositioning.

• The construction industry has witnessed significant changes in the location and

composition of strategic groups over the six years studied, in accordance with

changes in key strategic dimensions. The changes express the dynamic aspects of

strategy which can only be captured by assuming a longitudinal analysis.

• The degree of membership stability differed between strategic groups. Some of these

strategic groups were stable over the entire time period, while others were more

transient, they come into existence for a few years and then they disappear.

In sum, the longitudinal analysis of the strategic group shifts provided insights into the

evolution of group structures over time, and expressed the dynamic aspects of strategy.

3. Performance Implications of Strategic Group Membership

The final proposition formulated to investigate the conceptual ambiguities pertaining to

the variations in performance between strategic groups was:

(P4): Performance differences (measured in terms of a set of economic

dimensions) should exist between strategic groups, in a given year.

Since performance is a multi-dimensional concept, in this study five performance

indicators were employed to draw inferences about intra-industry performance

differences.

To establish whether different strategic groups have different performance levels, both

parametnc ANOVA and non-parametric Kruskal-Wallis ANOVA were applied. The

results obtained indicated that performance differences existed across strategic groups.

However, the evidence was mixed. Several explanations were offered for the partial

support of the existence of performance differences across strategic groups within a given

year. These are summarised as follows:

• There is no strong theoretical evidence to support the a priori claim that some

strategic groups have higher performance levels than others. Strategic groups may

relate to different ways of competing with equal success potential.
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• Strategic group members that pursue a similar strategy may not necessarily realise

similar performances. Strategic groups may consist of members who have different

sizes, different levels of risk exposure, different asset configurations (skills and

resources), and different capabilities to implement similar strategies. Thus, causing a

significant increase in the intra-group variance as opposed to the inter-group

variances.

• The significance of the performance test results appeared to be time related. When the

pursued strategic actions of the different strategic groups were more distinct and

diverse in the pre-recession years (1986-1988), inter-strategic group performance

differences were observed. However, when the firms' strategic actions became more

alike in responding to the recession, differences in the performance levels across the

strategic groups became much harder to detect. Hence, the confounding impact of the

severe recession led to the existence of intra-group performance dispersions.

In conclusion, no simple answer exists to the complex question of whether strategic

group membership has performance implications. Depending on the performance

indicator considered, significant differences may or may not be found.

10.3. CONTRIBUTIONS OF TEE STUI)Y

This study's major theoretical and methodological contributions can be summarised as

follows:

1. The operationalisation of the concept of corporate strategy.

2. The development of a general methodology to formulate, interpret, and validate the

obtained strategic groups.

3. The application of the strategic group concept to the UK construction industry which

s a complex, diversified industry.

4. This study's empirical findings pertaining to the dynamic characteristics of the strategic

groups, caution against over-simplified static analyses and evaluations of the strategic

group phenomenon, and point out the need for longitudinal analyses of any future

research in this area.
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5. This study1s empirical results caution against the development of inferences from

analysis based on a single performance measure only, and emphasise the need to consider

multiple measures of performance in any future research.

In sum, the selected variables and the developed methodology has a potential for

providing a comparative basis for future research on strategic groups in other industries.

10.4. LIMiTATIONS OF STRATEGIC GROUP ANALYSIS

The limitations of the strategic group analysis can be summarised as follows:

1. Members of a strategic group, while pursuing similar strategies are not necessarily in

direct competition with one another.

2. Due to data limitations, some firms had to be excluded from the sample (e.g., privately

owned firms) even though they represent a significant force in the construction industry.

3. Most cluster analysis methods are heuristic because they are not supported by an

extensive body of statistical reasoning.

4. Difficulties in operationalising the strategic group concept may have resulted in the

formation of groups within which firms are homogenous along some key dimensions, but

not at all along others.

5. The relatively small sample size utilised in this study prevented the use of certain

multivariate statistical techniques to conduct a more comprehensive analysis of the

performance implications of strategic groups membership.

6. Finally, complete objectivity is unattainable while subjective choices of variables, study

samples, and numerical procedures remain.

appeal' of the generated group structures

industries being studied.

Researchers have to rely on the 'intuitive

and on their 'intimate knowledge' of the

10.5. OVERALL CONCLUSION

Ideally the clustering techniques employed in this study should have grouped the firms

based on similarity in terms of both components of strategic decisions, namely, scope and

resource allocation that were selected to operationalise the concept of corporate strategy.

However, the construction strategic groupings obtained in this study were not as refined
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as one would have liked them to be. Some of the obtained strategic groups were

liomogenous along several scope and resource allocation variables but not along others.

This is attributed to the inherent weakness within the cluster procedures which results in

the formation of groups based on similarities along some key variables but not necessarily

all. Thus, firms operating in different product-market segments were sometimes grouped

together because clustering procedures fail to capture similarity along all the selected

variables comprehensively.

In conclusion, based on this study's results, it can be argued that the strategic group

concept could only be applied to industries primarily populated by undiversified and

single/dominant business firms, where the issue of aggregationldisaggregation of data on

strategic scope variables is less problematic. Further, since strategic group researchers

have to contend with the heuristic nature of the cluster procedures, this study

recommends that future strategic group analysis should be conducted at the business level

which is less comprehensive than the corporate level, and focuses on how to compete

within a particular product-market segment.

10.6. IMPLICATIONS FOR STRATEGIC MANAGEMENT ANALYSIS

The following is a summary of the implications of the strategic group concept to strategic

management research and practice.

1. The strategic group concept combines industry structure analysis with the individual

firm analysis. The concept has the potential for preserving information characterising

individual firms which is typically lost in industry studies using averaged data. It also

enables the researcher to investigate multiple-firms concurrently, and assess the

effectiveness of their strategic actions over a wider range of variations than a single firm's

experience affords.

2. Strategic group analysis can be used by managers as a means of gaining a broad picture

of the types of firms within an industry and identifying the alternative strategies which

have proven viable.

3. A longitudinal analysis can be used to evaluate the performance potential of these

strategic alternatives, and identify the strategic actions which historically led to different

levels of performance.

4. Using strategic groups, managers can track their competitors' scope and resource

allocation commitments over time, and identify where their competitors' emphasis lies.
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5. Firms following similar strategies may realise different performance levels, due to

differences in their asset accumulation (resources and skills) over time.

10.7. RECOMMENDATIONS FOR FUTURE RESEARCH

The following presents a list of avenues for future research:

1. In this study, the strategic group concept has been applied at the corporate level of firm

strategy. Future researchers can explore the existence of strategic groups at the business

level of UK construction firms.

2. To cater for the underlying assumptions of the multivariate statistical techniques

discussed in this study, a larger sample size is recommended. Due to data limitations,

some firms had to be excluded from this study's selected sample. To develop a full

understanding of the strategic group phenomenon and its performance implications,

future researchers will have to deal with this limitation, and develop ways to enlarge the

sample size and capture the impact of privately owned firms on the competitive structure

of the construction industry.

3. By selecting a longer time period, strategic group analysis can provide further insight

into the structure, competitive dynamics, evolution of the construction industry, and to

the issues of strategic management within it.

4. The developed methodology presented in this study, has the potential for providing a

comparative basis for future research on strategic groups in other industries. To

generalise the research findings, the longitudinal analysis of strategic groups will have to

be repeated for other industries.

In conclusion, the above discussion ifiustrated that a number of issues still need to be

addressed before a full understanding of the strategic group concept is developed.

Although only a limited number of research questions were addressed in this study, the

findings of the research have contributed to an increased understanding of the issues

surrounding the strategic group phenomenon.
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APPENDIX (A)

TABLE (A-i) LIST OF FIRM NAMES AN]) CORRESPONDING ABBREVIATIONS

No.	 Firm Name	 Abbreviation

1. Amec	 AMEC
2. Alfred McAlpine	 McLPN
3. Beazer	 BEAZR
4. Bellway	 BLWAY
5. Bellwinch	 BLNCH
6. Ben Bailey Construction	 BAILY
7. Bryant Group	 BRYNT
8. Birse Group	 BIRSE
9. Cala	 CALA
10. Costain Group	 COSTN
11. Crest Nicholson	 CNILSN
12. EBC Group	 EBC
13. Egerton Trust	 EGRTN
14. Galliford	 GLFRI)
15. George Wimpey	 WMPEY
16. Jarvis	 IRVIS
17. John Laing	 LAING
18. John Mowim & Co	 MOWLM
19. Higgs & Hill	 HGGSH
20. Lilley	 LILLY
21. McCarthy & Stone	 McTHY
22. Persimonn	 PRSMN
23. Raine Industries	 RAIINE
24. Tarmac	 TARMC
25. Taylor Woocirow	 WDROW
26. Tilbmy Group	 UBRY
27. Trafalgar House	 TFLGR
28. Try Group	 TRY
29. Turriff Corporation	 TRRFF
30. Walter Lawrence	 LWRNC
31. Ward Hold.	 WARD
32. Westbury	 WSBRY
33. Wilson Bowden	 WLSNB
34. Wilson Connoily	 WLSNC
35. Y. J. Lovell Hold. 	 LOVLL
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TABLE (A-2) : SUMMARY INFORMATION ON THE VARIABLES FOR 1986

Number of Valid Observations (listwise) = 35

TABLE (A-3) : SUMMARY INFORMATION ON THE VARIABLES FOR 1987

Number of Valid Observations (listwise) = 35
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TABLE (A-4) : SUM1'IARY INFORMATION ON TIlE VARIABLES FOR 1988

Number of Valid Observations (listwise) = 35

TABLE (A-5) : SUMMARY INFORMATION ON THE VARIABLES FOR 1989

Number of Valid Observations (listwise) = 35
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TABLE (A-6) : SUMMARY INFORMATION ON THE VARIABLES FOR 1990

Number of Valid Observations (Iistwise) = 34

TABLE (A-7) : SUMMARY INFORMATION ON TILE VARIABLES FOR 1991

Variable	 Mean	 Std. Dcv.	 Mm.	 Max.	 Label

ADIV	 .64	 .23	 .22	 1.00	 ExtentofActivityDiversity
CDIV	 .89	 .17	 .43	 1.00	 Extent of Geographic Diversity
CR	 2.08	 1.25	 1.04	 5.72	 Current Ratio
QR	 .58	 .31	 .05	 1.22	 QuickRatio
DEQTY	 60.14	 170.44	 .00	 981.31	 Debt/EquityRatio
rrac	 7.50	 17.97	 -7.4	 82.9	 Interest Cover
SD	 196.97	 191.69	 8	 738	 StockTurnover Days
DD	 47.72	 26.90	 6	 114	 Debtor Days
CD	 89.06	 25.30	 38	 170	 Creditor Days
WRKC	 .48	 .50	 .01	 1.93	 Working Capital / Sales
ASST	 2.38	 1.63	 .38	 6.23	 Sales / Capital Employed
CAPEX	 -.01	 3.58	 -6.84	 16.00	 Capital Expenditure I Sales
PAYO	 68.00	 506.93	 -749.1	 2673.3	 Dividend Payout Ratio
SIZE	 711.65	 918.54	 16.46	 3225.10	 Turnoverinm
ROCE	 -2.39	 22.12	 -103.05	 23.41 Return on Cpital Employed
ROSF	 -44.90	 249.99	 -1410.0	 28.61	 Return on Shareholders Funds
MARGN	 .49	 17.64	 -72.78	 47.23	 Profit Margin
GRTH	 -2.64	 23.14	 -44.6	 86.9	 Growth in Sales
EPS	 -4.33	 22.95	 -57.5	 46.9	 Earning per Share
EMPLY	 6754.22	 9842.63	 45	 32133	 Numbers Employed
UKG	 .93	 .12	 .49	 1.00	 Geog. Specialisation Ratio
SR	 .74	 .19	 .34	 1.00	 Activity Specialisation Ratio

Number of Valid Observations (Iistwise) = 32
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PEARSON CORRELATION COEFFICIENTS
BETWEEN STRATEGIC VARIABLES FOR 1986

ADIV GDIV CR QR DEQTY INTC SD 	 DD CD WRKC ASST

ADIV
	

1.0000	 4737** .4364** .•4Q55* -.0190	 .0394	 .5261** .3758* -.2025	 .4143* -.1198
GDIV
	 4737** 1.0000	 .4176* -.2158 -.1843	 .0581	 .4496** -.0340 -.0961	 .4368** _J54

CR
	

4364** .4176* 1.0000 -.2710	 .2150	 .1906	 .7312** -.1028	 .0361	 .8993** _.6143**
QR
	

4Ø55* -.2158	 -.2710	 1.0000	 .0223	 .0667	 .6775** . 8095** .0099	 .3526* .3365*
DEQTY -.0190	 -.1843	 .2150	 .0223	 1.0000 -.2218	 .2316	 .1006	 .4093* .2988	 3957*
ll'TC	 .0394	 .0581	 .1906	 .0667	 -.2218	 1.0000 -.0287 -.0312 -.1369	 .0750 -.0409
SD	 .5261** .4496** .7312** ..6775** .2316 -.0287 1.0000 -.3539 .0449 . 8790** 6679**
DD	 .3758* -.0340	 -.1028	 . 8095** .1006 -.0312 ..3539* 1.0000 .1257 -.0701	 .1020
CD	 -.2025	 -.0961	 .0361	 .0099	 •4Ø93* -.1369	 .0449	 .1257	 1.0000	 .1525	 -.2411
WRKC	 .4143* .4368** 8993** _.3526* .2988 .0750 .8790** -.0701 .1525 1.0000 ..6891**
ASST	 -.1198	 -.0054	 _. 6143** .3365	 •3957* -.0409	 .6679** .1020	 -.2411 _.6891** 1.0000
CAPEX -.0513	 -.1100	 -.0691	 .0039	 .3027	 -.1491	 .0569	 .0145	 .1008	 .0313	 -.1318
PAYO	 -.1848	 -.2561	 -.3303	 .3664* -.0510 -.1267 _.4893** .2267 -.1655 .4163* .5210**
SIZE	 .3770* ..6824** -.2504	 .1233	 .4044* .0311 -.2623	 .1186	 .2416 -.2610	 -.1341
EMPLY	 .3507* _.6919** -.2691 	 .1756	 4379** .0270 -.2855 .1553 .2398 -.2720	 -.0840
SR	 .9701** 4437** .3875* .3699* -.0296	 .1119	 .4804** 3953* -.2217 .3646* -.0994
IJKG	 .4285* .9709** .3685* -.1615 -.1708	 .0843	 .4034* .0116 -.0406 •3947* .0025

* - Signif. LE .05 ** - Signif LE .01 (2-tailed)
	

"printed if a coefficient cannot be computed

CAPEX PAYO SIZE EMPLY SR UKG

ADIV
GDIV
CR
QR
DEQTY
INTC
SD
DD
CD
VVRKC
ASST
CAPEX
PAYO
SIZE
EMPLY
SR
UKG

-.0513
-.1100
-.0691
.0039
.3027

-.149 1
.0569
.0 145
.1008
.0313

-.13 18
1.0000
.1332
.0400
.0430

.0022
-.0711

-.1848	 .3770*	 .3507*	 .9701** .4285*
-.2561 _.6824** -.6919	 4437** 9709**
-.3303 -.2504 -.2691	 3875* .3685*
.3664* .1233	 .1756	 _.3699* -.1615
-.0510	 4044 * 4379** -.0296 -.1708
-.1267	 .0311	 .0270	 .1119	 .0843
.493** -.2623 -.2855	 .4804** .4034*
.2267	 .1186	 .1553	 3953*	 .0116

-.1655	 .2416	 .2398	 -.2217	 -.0406
...4163* -.2610 -.2720	 . 3646*	 3947*
.5210** -.1341 -.0840	 -.0994	 .0025

	.1332 .0400	 .0430	 .0022	 -.0711
1.0000 .1306	 .1610	 -.1286	 -.2502
.1306 1.0000 .9798** .4073*	 5933**
.1610	 .9798** 1.0000	 .3810*	 6135**

-.1286 _.4073* .3810*	 1.0000	 .3901*
-.2502	 5933** 6135** .3901* 1.0000

* - Siiii LE .05 ** - Siiif LE .01 (2-tailed) 	 ". "printed if a cocfficitt canmi be computed

PEARSON CORRELATION COEFFICIENTS
BETWEEN THE PERFORMANCE VARIABLES FOR 1986

ROCE ROSF MARGN GRTH El'S

ROCE	 1.0000 .9258** .5825** -.1835 .2385
ROSF	 .9258** 1.0000 .6008** -.1976 	 3777*
MARGN .5825** .6008** 1.0000 -.0984 .0523
GRTff	 -.1835 -.1976 -.0984	 1.0000 -.1174
EPS	 .2385	 3777* .0523	 -.1174 1.0000

*5jgjf LEOS **jjf LE.01 (2-tailed)	 "."prntedifacocflicicotcannbecomputcd
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PEARSON CORRELATION COEFFICIENTS
BETWEEN STRATEGIC VARIABLES FOR 1987

ADIV GDIV CR	 QR DEQTY INTC SD	 DD CD WRKC ASST

ADIV
GDIV
CR
QR
DEQTY
JNTC
SD
DD
CD
WRKC
ASST
CAPEX
PAYO
SIZE
EMPLY
SR
IJKG

1.0000	 49941* .3732* .3427* -.2810	 .1576
4994*1 1.0000 .3028	 -.2336	 .6015** .2492
.3732* .3028	 1.0000 .0366	 -.0486 .2458
.3427* -.2336	 .0366	 1.0000 .2301 -.0090
-.2810	 .60I5** -.0486	 .2301	 1.0000 -.1978
.1576	 .2492	 .2458 -.0090 -.1978	 1.0000
4537 1* .4232* 5957*1 .4367** -.0712 .0726

_.4156* -.0685	 -.1186	 7749** .1242 -.1103
-.2137 -.1452	 -.1063	 .0456	 .1545 -.0376
.3565* .4096* .8199*1 -0753 -.0249	 .1184

-.1175 -.0589	 .5672** -.0450	 .3446* -.1429
-.0495	 -.0521 -.1238	 -.0229	 .3153	 -.1863

-.3025	 -.2066	 -.2241	 .3596* .1976 -.2553
_.4189* .7247** -.1673	 .2639	 .5542*1 -.0726
_.4085* _.7227** -.2139	 .3204	 .5741*1 -.0828
.9721*1 .4628** .3210	 .3484* -.2976	 .1868
.4711*1 .9731** .2904 -.1831 _.5326** .2775

4537** .4156* -.2137
.4232* -.0685 -.1452
•5957** -.1186 -.1063
.4367** 7749*1 .0456

	

-.0712	 .1242	 .1545

	

.0726	 -.1103	 -.0376

	

1.0000 -.1942	 .2596
	-.1942	 1.0000	 3433*

	

.2596	 3433*	 1.0000

	

.8736*1 .0587	 .2040

	

_.5797** -.1319	 -.2290

	

.1349	 .1463	 .1822

	

.3628* .3234	 .2400

	

-.2978	 .1090	 .1448

	

-.3322	 .1693	 .1563
.3941* _.4663** -.2251

	

3875* -.0137	 -.1244

.3565* -.1175
.4096* -.0589
.81991* _.5672**

-.0753 -.0450
-.0249 .3446*
.1184 -.1429

.8736**_.5797**
.0587 -.1319
.2040 -.2290
1.0000 .7080**

_.7080** 1.00(X)

	

.0669	 -.1814
-.2307 .0197
-.2265 -.1506
-.2574 -.0967

.2702 -.0260

.4002* -.1631

* - Signifi LE .05 ** - Signi.f. LB .01 (2-tailed)	 printed if a coefficicot caim be computed

CAPEX PA'YO SIZE EMPLY SR UKG

ADIV	 -.0495 -.3025	 .4189* _.4085*	 .97211* .47111*
GD1V	 -.0521 -.2066 _.7247** .7227** .4628** .9731*1
CR	 -.1238 -.2241	 -.1673	 -.2139	 .3210	 .2904
QR	 -.0229 .3596* .2639	 .3204	 3454* -.1831
DEQTY	 .3153	 .1976	 .5542*1 .5741*1 -.2976	 .5326**
INTC	 -.1863 -.2553 -.0726	 -.0828	 .1868	 .2775
SD	 .1349	 .3628* -.2978 -.3322	 .3941*	 3575*
DO	 .1463	 .3234	 .1090	 .1693	 .4663** -.0137
CD	 .1822	 .2400	 .1448	 .1563	 -.2251	 -.1244
WRKC	 .0669 -.2307 -.2265	 -.2574	 .2702	 .4002*
ASST	 -.1814	 .0197	 -.1506	 -.0967	 -.0260	 -.1631
CAPEX
	

1.0000 .0976	 .1885	 .2030	 -.0935	 -0O67
PAYO	 .0976 1.0000 .3236	 3607*	 34()4* -.1008
SIZE	 .1885 .3236	 1.0000	 .9796*1 .4717** .6392**
EMPLY	 .2030 .3607* .9796*1 1.0000 _.4585** ..64.49**
SR	 -.0935	 34(34* .4717** .4585** 1.0000	 .4146
IJKG	 -.0067 -.1008 _.6392** ..449* * . 4146*	 10000

* - Signif LB .05	 - Signif LE .01 (2-tailed) 	 "."printed if a coiciait cannut be computed

PEARSON CORRELATION COEFFICIENTS
BETWEEN TIlE PERFORMMCE VARIABLES FOR 1987

ROCR ROSF MARGN GRTH EPS

ROCE	 1.0000	 .9953 1* .6068*1 .43671* .2201
ROSF	 99531* 1.0000 .5946*1 .44881* .2432
MARGN	 .6068*1 .59461* 1000'J	 4389*1 .0957
GRTH	 .4367*1 .44881* .43891* 1.0000 .0089
EPS	 .2201	 .2432	 .0957	 .0089 1.0000

* - Signif LB .05	 - Signif LB .01 (2-tailed)	 ". printed if a coefficient eannut be computed
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PEARSON CORRELATION COEFFICIENTS
BETWEEN STRATEGIC VARIABLES FOR 1988

ADIV GDIV CR	 QR DEQTY INTC SD DD CD WRKC ASST

ADIV
	

1.0000	 .5061** .3173	 . 5241** -.2883	 .0408	 50791* .5260** -.1550 .3925* -.0692
CDIV	 .5061** 1.0000	 .3196	 .4301** .5468** .3608 .4358*1 .5518** -.2315	 3775* .0588
CR	 .3173	 .3196	 1.0000	 3937* .0710 .1232	 .73271* .4024* -.1565 .8856*1 .6232**
QR	 _.5241** _.4301** _3937* 1.0000	 -.0095 -.1980 _.7323** .8520*1 .1698 _.5451** .3907*
DEQTY	 -.2883	 .5468** .0710	 -.0095	 1.0000 .3738* .0336	 .2048	 .0665 .0696 .3820*
INTC	 .0408	 .3608*	 .1232	 -.1980 _.3738* 1.0000	 .1939	 -.2533	 .0742	 .1478	 .0983
SD	 .5079** .4358*1 .7327** .7323** .0336	 .1939 1.0000	 .6253** -.0622	 . 94001* .6165**
DD	 .5260** .5518** .4024* . 85201 * . 2048 -.2533	 . 6253** 1.0000	 .3254	 . 4894** .2702
CD	 -.1550	 -.2315	 -.1565	 .1698	 .0665	 .0742	 -.0622	 .3254 1.0000 -.0929	 -.0656
WRKC	 .3925*	 3775*	 .8856*1 .5451** .0696 .1478 .9400** . 4894** .0929	 1.0000 .6692**
ASST	 -.0692	 .0588	 .6232** . 3907*	 3820* .0983	 . 6165** .2702	 -.0656 _.6692** 1.0000
CAPEX	 -.0331	 -.0738	 -.0368	 -.0786	 .49551* .3696* .1259	 .0779	 -.0695	 .1100 -.2068
PAYO	 _•4334** _.4876** -.3078	 53041* .1541	 -.3126	 .5316** 4947*1 .2245	 .4210* .1554
SIZE	 _. 4911** _.6877** -.2041	 .2039	 .4230* -.1942 -.2776	 .2999	 .1559 -.2649 -.1549
EMPLY _.5102** _.7196** -.2530 	 .2880	 .46141* -.2511 -.3277	 .4052* .1777 -.3068 -.1087
SR	 .9704 1* .4688 1* .2511	 .4396** .3448* .0860 .44081* .4724** -.1582	 .3363* .0091
IJKG	 .4728*1 .99461* .2848 _ 4Q94* _.5625** .3467* .4020* .5224** -.2190	 .3412* .0943

* - SiiiL LE .05	 - SiiL LE .01 (2-tailed) 	 ". printed if a coefficicot c	 be computed

CAPEX PAYo SIZE EMPLY SR	 13KG

ADIV	 -.0331 _4334** _.4911** .5102** 9704*1 .4728*1
CDIV	 -.0738 .4876** _6877** .7196** .46881* .99461*
CR	 -.0368 -.3078	 -.2041	 -.2530	 .2511	 .2848
QR	 -.0786	 53041* .2039	 .2880	 _.4396** 4394*
DEQTY	 .4955*1 .1541	 .4230*	 .46141* _.3448* .5625**
INTC	 .3696* -.3126	 -.1942	 -.2511	 .0860	 .3467*
SD	 .1259	 .5316** -.2776	 -.3277	 . 44081* .4020*
DD	 .0779	 49471* .2999	 .4052*	 .4724** .5224**
CD	 -.0695	 .2245	 .1559	 .1777	 -.1582	 -.2190
WRKC	 .1100	 .4210* -.2649 -.3068	 .3363* .3412*
ASST	 -.2068	 .1554	 -.1549	 -.1087	 .0091	 .0943
CAPEX
	

1.0000	 .0267	 -.0107 .0102	 -.0101	 -.0645
PAYO	 .0267 1.0000	 3379* .3736*	 .4166* _.4617**
SIZE	 -.0107	 3379*	 1.0000 .97601* 54651* _.6775**
EMPLY	 .0102	 .3736* .97601* 1.0000	 5573** .7073**
SR	 -.0101	 _.4166* _.5465** .55731* 1.0000 .43821*
13KG	 -.0645 .4617*1 _.6775** ..7073** .43821* 1()000

* - Siñf. LE .05 ** - Siif. LE .01 (2-tailed) 	 ". printed if a cocfficimt cannct be computed

PEARSON CORRELATION COEFFICIENTS
BETWEEN TIlE PERFORMANCE VARIABLES FOR 1988

ROCE ROSF MARGN GRTH EPS

ROCE	 1.0000 .89701* .4288* -.0240 .1773
ROSF	 .8970*1 J09Q 4477*1 -.0616 .2588
MARGN	 .4288* .4477s* 1.0000 -.0499 .0837
GRTH	 -.0240 -.0616	 -.0499 10000 -.2134
EPS	 .1773	 .2588	 .0837 -.2134 1.0000

* - Siif. LE .05 ** - Signit LE .01 (2-tailed)	 ". "printed if a cocfflciait cannut be cutcd
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PEARSON CORRELATION COEFFICIENTS
BETWEEN STRATEGIC VARIABLES FOR 1989

AD1V GDIV CR QR DEQTY INTC SD	 OD CD WRKC ASST

ADIV
	

1.0000 .4093 w .3662* -.3020	 -.2261 -.0082	 .3185	 .3562* -.2930 .3108	 -.1557
GDIV	 .4093* 1.0000	 .3909* .3642* ..5257** .1849	 .2877	 _4555** -.2239	 .2241	 .1186
CR	 .3662* . 3909* 1.0000	 .5963** -.0394 -.0941 .7151** ..6600** 46f35** . 6839** ..5008**
QR	 -.3020 .3642* _.5963** 1.0000 .2379	 .3163 ..8136** .9109** .4085* .7204** .5414**
DEQTY	 -.2261 ..5257** -.0394	 .2379	 1.0000 -.2574 -.1482	 .3220	 .0734	 -.1017 -.3158
INTC	 -.0082	 .1849	 -.0941	 .3163	 -.2574 1.0000 -.1864	 .1271	 -.0306	 -.1706	 .5110**

SD	 .3185	 .2877	 .7151** _. 8136** -.1482 -.1864 1.0000	 .7I64** .3640* .9802** .6104**
DD	 .3562* ..4858** 6600** .9109** .3220 .1271	 _.7164** 10000 4557** 6097** .3540*

CD	 -.2930 -.2239 _.4605** .4085* .0734 -.0306 .3640* 4557** 10000 .4097* .1367
WRKC	 .3108 .2241	 .6839** .7204** -.1017 -.1706	 .9802** 6097** 4Ø9 7* 1.0000 .5920**
ASST	 -.1557	 .1186	 .5008** .5414** -.3158	 .5110** _.6104** . 3540*	 .1367 ..5920** 1.0000
CAPEX	 -.0957 .3530* -.2101	 .2298 .4162* -.0899	 -.2336	 3474* .1917 -.2058	 -.2056
PAYO	 -.1206 -.2524	 -.2520	 .2495	 .1249	 -.0299	 -.1630	 .2810	 .0526 -.1165	 .0969
SIZE	 .4360** 7495** -.2513	 .3358 .3530* -.1363	 -.3229	 .3481*	 .2802 -.3051	 -.0713
EMPLY .4229* ..7351** -.2930	 •3945 * 3495* -.1262 _3009* .4109* .2668 -.3324	 .0270
SR
	 9377** .4026* .2580	 -.2291 -.2563	 .1668	 .2935 -.3089	 -.3220 .3047	 -.0660

UKG	 .3670* . 8918** 3434* -.3936	 4** -.1259	 .2902	 4746** -.2000 .2273	 .0932

* - Signifi LE .05 ** - Signif LE .01 (2-tailed) 	 . "printed if a coicimt cannot be computed

CAPEX PAYO SIZE EMPLY SR UKG

ADTV	 -.0957 -.1206 .4360** _.4229*	 9377** .3670*
GDIV	 .3530* -.2524	 7495** _.7351** .4026*	 .8918**
CR	 -.2101 -.2520 -.253	 -.2930	 .2580	 •3434*

QR	 .2298 .2495 . 3358*	 3945* -.2291	 .3936*
DEQTY	 .4162* .1249 .3530*	 3495* -.2563 _4860**
INTC	 -.0899 -.0299 -.1363	 -.1262	 .1668	 -.1259
SD	 -.2336 -.1630 -.3229 .3609*	 .2935	 .2902
DD
	

3474* .2810 .3481	 .4109* -.3089	 .4746**
CD	 .1917	 .0526 .2802	 .2668	 -.3220 -.2000
WRKC	 -.2058 -.1165 -.3051	 -.3324	 .3047	 .2273
ASST	 -.2056	 .0969 -.0713	 .0270	 -.0660	 .0932
CAPEX
	

1.0000 -.0878 .3380* .3273	 -.1870	 5063**
PAYO	 -.0878 1.0000 .1805	 .2454	 -.0390 -.1669
SIZE	 .3380* .1805	 1.0000	 .9703** .4925** ...6766**
EMPLY	 .3273	 .2454	 .9703** 1.0000	 4688** .6621**
SR	 -.1870 -.0390 _.4925** _.4688** 1.0000	 .2975
UKG
	 5()133** -.1669 ...6766** _.6621** .2975	 1.0000

* - Signifi LE .05 ** - Signif LE .01 (2-tailed) 	 ""printed if a cocfficimt cannot be cc!nputcd

PEARSON CORRELATION COEFFICIENTS
BETWEEN TIlE PERFORMANCE VARIABLES FOR 1989

ROCE ROSF MARGN CRTH EPS

ROCE	 1.0000	 . 8246** .3633* .3237 .4365**
ROSF	 .8246** 1.0000	 4779** .0149 4734**

MARGN	 .3633*	 4779** 1.0000 -.1735 .1917
GRTH	 .3237	 .0149 -.1735	 1.0000	 .0249
EPS	 .4365** 4734** .1917	 .0249	 1.0000

* - Signif LE .05	 Signifi LE .01 (2-tailed) 	 ". printed if a cocfficimt cannot be computed
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ADIV
CDIV
CR
QR
DEQTY
INTC

SD
DD
CD
WRKC
ASST
CAPEX
PAYO
SIZE

EMPLY
SR
13KG

PEARSON CORRELATION COEFFICIENTS
BETWEEN STRATEGIC VARIABLES FOR 1990

ADIV GD1V CR QR DEQTY INTC SD DD CD VVRKC ASST

1.0000	 .3921*	 .2125	 -.2617	 -.0959 -.0474	 .2883	 -.2126	 -.1920 .2795	 -.1780
.3921* 1.0000	 .3969* -.2774 -.3097	 .2067	 .3140	 3779* -.0113 .2411	 .0506
.2125	 .3969* 1.0000	 .4785** .1032	 -.0849	 .6991** .5413** .3O53 .6485** 5063**

-.2617 -.2774 _4755** 1.0000 .2049	 .2408	 7395** 5554** .3200	 .6186** .5245**
-.0959	 -.3097	 .1032	 .2049	 1.0000 -.3220 -.0784	 .1346	 .3033 -.0416	 -.1915
-.0474	 .2067	 -.0849	 .2408	 -.3220 1.0000 -.1470	 .1046	 -.0124 -.1407	 •4444**
.2883	 .3140	 .6991** 7395** -.0784 -.1470 1.0000 _.6452** .2763	 9773 ** .6316**

-.2126	 3779* .5413** .8584** .1346	 .1046 _.6452** 1.0000 .3952	 .5185** .3341
-.1920	 -.0113	 -.3053	 .3200	 .3033 -.0124 -.2763	 .3952* 1.0000 -.2975 -.0264

.2795	 .2411	 .6485** .6186** -.0416 -.1407 .9773** -.5185 -.2975 1.0000 .6015**
-.1780	 .0506	 . 5063** .5245** -.1915	 • 4444** .6316** .3341	 -.0264	 . 6015** 1.0000
-.0507	 .3415* -.1113	 .3478* -.2975	 .1409	 .4533** .2233	 .1764	 .5200** .3528*

-.1387	 3434* -.0978	 .2434	 3643* -.0795 -.1892	 .2004	 .0711 -.1681	 -.1130
.4469** .7627** -.2918	 .3717* .2823 -.1613	 .3992*	 .3420* .0956 _.3656* -.0247
_4445** 7344** -.3062	 .4040* .2801 -.1511	 .4125* .3767* .0833	 3743* .0478
.9541** .3523*	 .1515	 -.2515 -.1492 -.0274	 .3084	 -.1956	 -.2793 .3211	 -.1073
.3689*	 .9746** .3558* -.2246 _.3556* .1960	 .2844	 -.3292	 -.0538 .2193	 .1102

* - Si8thf LE .05 ** - Siguifi LE .01 (2-tailed) 	 "."prrntcd if a cocfficiat cannot be computed

CAPEX PAYO SLZE EMPLY SR UKG

ADIV
CDIV
CR
QR
DEQTy
I.NTC
SD
DD
CD
WRKC
ASST
CAPEX
PAYO
SIZE

EMPLY
SR
13KG

-.0507 -.1387	 .4469** .4445** . 9541** .3689*
.3415*	 3434* .7627** ..7344** .3523* .9746**

-.1113 -.0978	 -.2918	 -.3062	 .1515	 .3558*
.3478* .2434	 .3717*	 404Q* -.2515 -.2246
-.2975	 3643* .2823	 .2801 -.1492	 .3556*
.1409	 -.0795	 -.1613	 -.1511	 -.0274	 .1960

.4533** -.1892	 _.3992* .4I25* .3084	 .2844
.2233	 .2004	 .3420* .3767* -.1956 -.3292
.1764	 .0711	 .0956	 .0833	 -.2793	 -.0538
.5200** -.1681 _.3656*	 3743*	 .3211	 .2193
.3528* -.1130	 -.0247	 .0478	 -.1073	 .1102
1,0000	 -.0619	 -.0857	 -.0827	 -.1314	 .4073*
-.0619 1.0000	 .2057	 .1827	 -.1473	 -.2862
-.0857 .2057 1.YY)	 97** 4647** 737Ø**

-.0827	 .1827	 .9786** 1.0000 _,4583** 7()45**

-.1314 -.1473	 4647** _.4583** 1.0000	 .3427*
.4073* -.2862	 .737O** 7Q45** . 3427* 1.0000

* - Signifi LE .05 ** - Signif LE .01 (2ailcd) 	 . "printed if a cocificinit cannot be computed

PEARSON CORRELATION COEFFICIENTS
BETWEEN THE PERFORMANCE VARIABLES FOR 1990

ROCE ROSF MARGN GRTH EPS

ROCE	 1.0000	 9333** .6841**	 .2414 .6515**
ROSF	 9333** 1.0000	 . 6787**	 .3238 .6353**
MARGN	 .6841** .6787** 1.0000	 .1297 .6211**
GRT}J	 .2414	 .3238	 .1297	 1.0000 .1153
lIPS	 .6515** .6353**	 .6211**	 .1153	 1.0000

* - Signifi LE .05 ** - Signifi LE .01 (2-tailed) 	 ""printed if a cocflhcmnnt cannot be computed
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PEARSON CORRELATION COEFFICIENTS
BETWEEN STRATEGIC VARIABLES FOR 1991

AD1V GDIV CR QR DEQTY INTC SD DD CD WRKC ASST

ADIV
	

1.0000	 .3521*	 .2361 -.1811	 .2572	 .0302	 .2694 -.1013	 -.1370	 .2782	 -.0778
CDIV	 .3521* 1.0000	 .4000* -.3007 .0551	 .2345	 .3679* .5160** -.2413	 .2951	 .1365
CR	 .2361	 .4000* 1.0000 -.3346 .0785	 .0194	 . 6865** .5352** .3815* .6684** .5416**
QR	 -.1811	 -.3007	 -.3346	 1.0000 -.2212	 .2614	 . 6223** .5511** .2284	 .5054** .4680**
DEQTY	 .2572	 .0551	 .0785	 -.2212 1.0000 -.1891	 .0671	 -.1957	 -.1211	 .0661	 -.1257
INTC	 .0302	 .2345	 .0194	 .2614 -.1891 1.0000 -.0351	 -.0477	 .0519 -.0172	 .2500
SD	 .2694	 .3679* .6865**_.6223** .0671 -.0351 1.0000	 .3687* -.1593	 .9796** .6777**
DD	 -.1013	 _.5I60** .5352** .5511** -.1957 -.0477 	 .36S7* 1.0000	 .5376** -.2781	 .2162
CD	 -.1370	 -.2413	 .3815* .2284	 -.1211	 .0519	 -.1593	 .5376** 1.0000 -.1890	 -.0482
WRKC	 .2782	 .2951	 .6684**.5054** .0661 -.0172	 .9796** -.2781 -.1890 1.0000	 .6734**
ASST	 -.0778	 .1365 _.5416** .4680** -.1257 .2500 _.6777** .2162 -.0482	 .6734** 10000
CAPEX	 -.0035	 .0151	 -.0488	 .1640 -.0692 .1315	 -.2009	 .3045	 .5922** -.2633	 .0379
PAYO	 -.3006 -.0278	 .0046	 .0393 -.0219 .0215 -.0379	 -.0060 -.0770 -.0347 -.0858
SIZE	 ..4436*	 .7809** -.3468	 .3442 -.0871 -.2205	 .4293*	 .4265* .1761	 .3843* .0802
EMPLY
	 4377* _.7778** 3579* .3621* -.0735 -.2066 _.4240* .4620** .1798 .3701* .1023

SR	 .9800** .2834	 .1833	 -.1636 .2169	 .0347	 .2515	 -.0087	 -.1170	 .2631	 -.0399
UKG	 .3469	 9764** .3704* -.2555 .0408 .2148	 .3405	 .4583** -.2362 .2637	 .1623

*SiiL LE.05 **Signif LE.01 (2-tailed)	 "."prntedifacocitcnnbccouiputcd

CAPEX PAYO SIZE ItMPLY SR UKG

ADIV
CDIV
CR
QR
DEQTY
INTC
SD
DD
CD
WRKC
ASST
CAPEX
PAYO
SIZE
EMPLY
SR
UKG

-.0035 -.3006 .4436*	 4377*	 .9800** .3469
.0151 -.0278 .7809** .7778** .2834	 9764**

-.0488	 .0046 -.3468	 _3579* .1833	 .3704
.1640	 .0393	 .3442	 .3621* -.1636 -.2555
-.0692	 -.0219 -.0871	 -.0735	 .2169	 .0408
.1315	 .0215 -.2205	 -.2066	 .0347	 .2148

-.2009	 -.0379	 .4293* _.4240*	 .2515	 .3405
.3045 -.0060 .4265* .4620** -.0087 _.4583**
.5922** -.0770	 .1761	 .1798	 -.1170 -.2362
-.2633	 -.0347	 .3843* .3701*	 .2631	 .2637
.0379	 -.0858	 .0802	 .1023	 -.0399	 .1623
1.0000 -.1644 -.0476 -.0373 	 .0280	 .0417

-.1644 1.0000 .3810*	 3664*	 3543* -.0168
-.0476	 .3810* 1.0000	 .9811** .4166* 7355**

-.0373	 3664* .9811** 1.0000	 .4113* .7482**
.0280	 3543k _.4166* .4113* 1.0000	 .2887
.0417 -.0168	 7355 ** .7482** .2887 1.0000

* - Signif LE .05	 - SigniL LE .01 (2-tailed) 	 "."printed if a coefficiait cann be cociputed

PEARSON CORRELATION COEFFICIENTS
BETWEEN THE PERFORMANCE VARIABLES FOR 1991

ROCE ROSF MARGN GRTH EPS

ROCE	 1.0000	 . 8730** . 7401**	 .3751	 .7133**
ROSF	 .8730** 1.0000 .7701st	 .3465	 .3751*
MARGN	 .7401st .7701** 1.0000	 .1428	 .4619*5
GRTU	 .3751* .3465	 .1428	 1.0000	 .3006
EPS	 •7j33** .3751* .4619**	 .3006	 1.0000

'-SignifLE.05 **SjgnjfJE.01 (2-tailed)	 ". "prntedifacocfficia]tcannbccoznputcd
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1	 5.66702
2	 3.13561
3	 1.87092
4	 1.38278
5	 1.22565

	33.3 	 33.3

	

18.4	 51.8
	11.0 	 62.8

	

8.1	 70.9

	

7.2	 78.1

APPENDIX (B)

FACTOR ANALYSIS RESULTS FOR 1986

XThACTION 1 FOR ANALYSIS 1, PRINCIPAL COMPONENTS ANALYSIS (PC)
C EXTRACTED 5 FACTORS.

FACTOR MATRIX:

FACTOR 1 FACTOR 2 FACTOR 3 FACTOR 4 FACTOR 5

AIMV
CDIV
CR
QR
DEQTY
INrC
SD
DD
CD
WRKC
ASST
CAPEX
PAYO
SIZE
EMPLY
SR
UKG

.735 11
.75288
.73743
-.5794 1
-.03478
.09202

.84633
-.38939
-.09117
.77574

-.43453
-.05315

-.48959
-.61700
-.63613

.70529
.69174

-.11304
-.40436
.355 11
-.23833

.72719
-.07403
.42027
-.06448
.49442
.45 124
-.74725

.22334
-.31185

.61745
.60010

-.15 163
-.37870

-.31277
.34356
.24884
.614 13
.18860

-.00767
-.04108
.80889
.32296
.29066
-.11636

.04839
-.027 15
-.17933
-.16519

-.33626
.33267

.19579

.05468
-.172 18
-.01716

.38718
-.6890 1
.02830

-.00320
.13764
-.05598
.15410
.64644

.38450
-.13701
-.10167
.20746
.04859

.43 196
-.07560
.23826
.35585
.18297
.39593

-.06024
.24789
-.3 1974
.09744
.05875
.03204
.38957
.19652
.25396

.46796
-.06755

FINAL STATISTICS:

VARIABLE COMMUNALITY • FACTOR EIGENVALUE PCT OF VAR CUM PCT

AD1V
CDIV
CR
QR
DEQTY
INTC
SD
DD
CD
WRKC
ASST
CAPEX
PAYO
SIZE
EMPLY
SR
1.1KG

.87591 *

.85706 *

.81825 *

.89659 *

.74897 *
.64551 *
.89903 *
.87154 *

.47824 *

.90251 *

.78793 *

.47395 *
.63728 *
.85149 *
.86689 *
.89552 *

.77528 *

VARIMAX ROTATION 1 FOR EXTRACTION 1 IN ANALYSIS I
VARIMAX CONVERGED IN 7 ITERATIONS.

ROTATED FACTOR MATRIX:

FACTOR 1 FACTOR 2 FACTOR 3 FACTOR 4 FACTOR 5

ADIV
CDIV
CR
QR
DEQTY
JNTC
SD
DD
CD
WRKC
ASST
CAPEX
PAYO
SIZE
EMPLY
SR
1.1KG

.25302

.26408
.820 19
-.30089

.48822

.15293
.78586

-.01069
.35150
.89453

-.85 157
.02056

-.57479
.04232
.0 1955

.20020

.259 17

.29462

.86425
.22 115

-.08803
-.41405
-.10801
.25657
.024 11

-.13 174
.2570 1

.163 18
-.08269

-.18171
-.90244
-.91 106

.28262
.82225

-.24405
.02842
.03587
.87912
.18662
.15969

-.38323
.89567
.068 13
-.024 10
.16399

.06441
.38294
.0939 1
.1437 1

-.22969
.08030

.8 1553

.19174
.28441

-.15082
.02506
.19895

.24 142
-.25994
-.46095

.18479
.08033
.10008

.26332
-.16 132
-.11817
.85004
.15292

.02 114
-.053 15
-.12021
-.05208

.55110
-.73849
.10234
.03247
.34673
.03935

-.05282
.67270

.24062
.02132
.04324

.01555
-.04667
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FACTOR TRANSFORMATION MATRIX:

FACTOR 1 FACTOR 2 FACTOR 3 FACTOR 4 FACTOR 5

FACTOR 1	 .60429	 .60559	 -.32622	 .39883	 -.05113
FACTOR 2	 .70456	 -.62545	 -.10580	 -.16988	 .26899
FACTOR 3	 .31596	 .36533	 .78312	 -.38148	 .08895
FACTOR 4	 -.18836	 .12571	 .02507	 .23612	 .94464
FACTOR 5	 .05590	 -.30466	 .51815	 .78154	 -.15741

FACTOR SCORE COEFFICIENT MATRIX:

FACTOR 1 FACTOR 2 FACTOR 3 FACTOR 4 FACTOR 5

ADIV
GDIV
CR
QR
DEQTY
INTC
SD
DD
CD
WRKC
ASST
CAPEX
PAYO
SIZE
EMPLY
SR
UKG

-.00680
.03655
.23477
.00694
.14714

.10379
.17114
.09234

.12258
.24527

-.25220
-.0339 1

-.16147
.07029
.06454

-.02257
.04359

-.04954
.25196

-.01832
.0 1553
-.12222
-.13795
.01613
.06729
.04669
.02033
.07930
.0 1003

-.05729
-.28542
-.29230

-.05750
.24539

.0 1675
.08314

.14733

.44858
.14078
.14888

-.10505
.4679 1

-.00893
.10 196
.02915
.04104

.19900
.02022
.05275

.02536
.10546

.43051
-.03402
.10445
.07089
.10248
.14686

.01159
-.03 132
-.27944

.02346

.09741
.10511

.30204
.06161
.10098

.46023
-.04360

.04708

.02192
-.11259
-.04344

.3 1266
-.52909
.05353
.00241
.19368
-.00523
.03201
.45943

.18901
-.06883
-.05270
.04627
.02 134

THE COMPANIES FACTOR SCORES FOR THE YEAR 1986:

FACTOR FACTOR FACTOR FACTOR FACTOR
SCORE 1 SCORE 2 SCORE 3 SCORE 4 SCORES

AMEC	 -.891	 -.780	 .394	 -.197	 -.836
BAJLY	 .370
	

1.314	 -.495	 -2.423	 .424
BEAZR	 1.188	 -.19 1

	
1.327	 -.900
	

2.3 13
BLWAY	 .565	 .395	 .293

	
1.735	 .495

BLNCH	 .637	 .475	 -1.254	 .921	 .730
BIRSE	 -.743	 .865

	
1.257	 .528	 -.753

BRYNT	 .519	 .564	 -1.269	 -.663	 .241
CALA	 1.510	 .812

	
1.803	 .389	 .049

COSTN	 -.198	 -1.601	 .285	 .117	 .004
CNLSN	 .599	 .633

	
1.651	 -1.337	 -.676

EBC	 -1.048	 .655	 .070	 .465	 -.131
EGRTN -1.021	 -.061	 -.3 16	 -.202

	
1.605

GLFRD -1.318	 .644
	

1.456	 -.322	 -.269
HGGSH	 -.654	 -.077	 -.80 1

	
1.311	 -.35 1

JRVIS	 -2.318	 .874	 .965
	

2.131
	

1.013
LAJ.NG	 -.468	 -.557	 -.570	 -.009	 -.381
LWRNC -.445	 .763	 -.037	 -1.576	 .052
LILLY	 -1.101	 -1.294	 -1.207	 -.179	 -.135
LOVLL	 -.425	 .621	 -.960	 -1.040	 -.320
MCLPN	 -.407	 -.340	 -.247	 -.099	 -.798
McTHY 2.004	 .547	 .339

	
1.274
	

1.339
MOWLM -.725	 -.479	 .699	 .344

	
2.115

PRSMN	 .524	 .615	 -1.4 19	 .807	 -.071
RAINE	 .106	 .897	 .426	 -1.315	 -.110
TARMC	 .286	 -1.799	 .559	 -1.083	 -.3 18
TFLGR	 .853	 -3.159

	
1.0 14	 .819	 .576

WDROW -.163	 -1.192	 -1.143	 -.372	 -.414
TLBRY	 -.152	 .572

	
1.015	 .339	 -.864

TRY	 .071	 .556
	

1.037	 -.145	 -2.035
TRRFF -1.370	 -.134	 -.062	 -.604	 -.238
WARD	 .425	 .644	 -1.118	 .449	 .198
WSBRY	 -.455	 .678	 -1.999	 .780	 -.2 11
WLSNC 2.072	 -.076	 -.033

	
1.434	 -2.878

WLSNB	 1.852	 .541	 -1.133	 -.457	 .947
WMPEY	 .319	 -1.923	 -.532	 -.9 19

	 -.3 12
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	33.9 	 33.9

	

17.2	 51.1

	

11.9	 63.0

	

8.1	 71.1

	

6.3	 77.4

1	 5.75756
2	 2.92540
3	 2.02160
4	 1.38232
5	 1.07757

ADIV
CDIV
CR
QR
DEQTY
INTC
SD
DD
CD
WRKC
ASST
CAPEX
PAYO
SIZE
EMPLY
SR
IJKG

.88333 *

.88809 *

.80419 *

.88358 *

.67870 *

.45083 *

.92863 *

.84381 *

.59112 *

.93237 *

.79037

.59798 *

.53114 *

.83434 *

.84265

.85545 *

.82787 *

FACT OR ANALYSIS RESULTS FOR 1987

EXTRACTION 1 FOR ANALYSIS 1, PRINCIPAL COMPONENTS ANALYSIS (PC)
PC EXTRACTED 5 FACTORS.

FACFOR MATRIX:

FACTOR 1 FACTOR 2 FACTOR 3 FACTOR 4 FACTOR 5

AfflV
CDIV
CR
QR
DEQTY
INTC
SD
DD
CD

ASST
CAPJIX
PAYO
SIZE
EMIPLY
SR
13KG

.75358

.83309

.53564
-.46469
-.55 198
.29213
.66393

-.37404
-.18699
.58344

-.19225
-.15042
-.48 188
-.76289
-.78840
.74244
.77465

-.0 1282
-.10653
.58402
.19214
.49037
.03475
.60528
.2863 1
.44074
.75978
-.86336
.32756
.06731
.33086
.30683

-.11038
-.03649

-.30 183
.40852

-.04405
.58779

-.3 1083
.02317

-.15922
.7840 1
.22722
.07673
.02233

-.03680
.35699

-.32701
-.28373
-.32848
.44368

.03590
-.08766
.41707
.43836
-.04087
.5605 1
-.24479
.02780

-.44440
.03601
-.08652
-.58555
-.14733
.16630
.1555 1
.05229

-.07265

.472 11

.090 17
.01744
.30508
.18778

-.22265
-.19022
.08050
-.33583
-.08665
-.00503
.35191
.38112
.09 103
.14913
.42593
.1559 5

FINAL STATISTICS:

VAlUABLE COMMUNALITY • FACTOR EIGENVALUE PCT OF VAR CUM PCF

VAJtIMfi.X ROTATION 1 FOR EXTRACTION I INANALYSIS
VARIIvIAX CONVERGED IN 7 ITERATIONS.

ROTATED FACTOR MATRIX:

FACTOR 1 FACTOR 2 FACTOR 3 FACTOR 4 FACTOR 5

ANY
CDIV
CR
QR
DEQTY
INTC
SD
DD
CD
WRKC
ASST
CAPEX
PAYO
SIZE
EMPLY
SR
13KG

.35234

.88490

.08594
-.19638
-.73293

.09914

.27596

.05789
-.02672
.2272 1
.16420

-.119 13
-.16574
-.88840
-.87659
.35920
.83197

.29 123

.23763

.79014
-.01451
.19737
.21846
.81818
.08057
.29 103
.93754

-.86542
.15794

-.18672
-.01109
-.04869
.20350
.27258

-.26434
.00836
.02568
.90565
.11769
.00 132

-.40346
.80554
.0 1952

-.03800
-.09903
.05320
.566 13
.1732 1
.23236

-.3 1284
.10108

.77449
.21782
.25962

-.06150
-.03808
.09266
-.0 1265
-.4 1540
-.62371
.00662
.03359

-.00270
-.07795
-.09631
-.07673
.76606
.226 17

.068 14
-.03239
-.323 14
-.14425
.29539
-.62024
.14 180
.11191
.34 104

-.0 1643
-.05930
.74566
.37712
.07547
.1095 1
.01727
.00524
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FACTOR TRANSFORMATION MATRIX:

FACTOR FACTOR 2 FACTOR 3 FACTOR 4 FACTOR 5

FACTOR 1	 .73276	 .42547	 -.34563	 .37477	 -.14877
FACTOR 2	 -.31540	 .89841	 .17635	 -.16701	 .18542
FACTOR 3	 .55308	 -.01966	 .74106	 -.38003	 -.01108
FACTOR 4	 -.23241	 .09036	 .31815	 .30263	 -.86314
FACTOR 5	 -.06060	 -.05730	 .44615	 .77179	 .44536

FACTOR SCORE COEFFICIENT MATRIX:

FACTOR 1 FACTOR 2 FACTOR 3 FACTOR 4 FACTOR S

ADIV
GDW
CR
QR
DEQTY
INTC
SD
DD
CD
WRKC
ASST
CAPEX
PAYO
SIZE
EMPLY
SR
UKG

-.0 1787
.23894

-.07795
-.00991
-.21185
-.04195
.02754
.12682
.08445
.01215
.08956
.01413
.03242

-.2553 1
-.24558
-.0 1622
.22735

.03 193

.0 1435

.24570

.03139

.10017

.08051
.23061
.05020
.10813
.28266

-.28496
.03285

-.04831
.05445
.04096
.00493
.02868

.04708

.11048
.090 11
.48215
.01710
.02987

-.19683
.36684

-.12024
.0 1132
-.05432
.02622
.28773
.02 183
.05936
.0 1675
.16179

.45252

.02891

.11360

.16277

.12005
-.02408
-.15124
-.12433
-.4 1787
-.07400
.01003
.10228
.13839
.09453
.12536
.43289
.06489

.15408
.06 149
-.22980
-.12666
.150 18
-.44749
.09632
.03943
.17021

-.02563
.00207
.53592
.26428

-.02374
.00591
.11900
.08506

THE COMPANIES FACTOR SCORES FOR THE YEAR 1987:

FACTOR FACTOR FACTOR FACTOR FACTOR
SCORE 1 SCORE 2 SCORE 3 SCORE 4 SCORES

AMEC	 -.406	 -.834	 .437	 -.176	 -.502
BAILY	 .863	 .064	 .152	 -.532	 -.092
BEAZR	 -1.655	 .276	 .180	 -.681	 .250
BLWAY	 .543	 .279	 -.072

	
1.649	 .179

BLNCH	 .432	 .887	 -.35 1
	

1.562	 -.254
BIRSE	 .900	 -.936	 .792	 .644	 -.801
BRYNT	 .421	 .814	 -1.113	 -.873	 -.424
CALA	 .406
	

1.170
	

1.552
	

1.476	 -.332
COSTN -1.461	 -.015	 .462	 .237	 .097
CNLSN	 .717
	

1.041
	

1.976	 -.827	 -1.0 14
EBC	 .614	 -1.200	 .488	 -.109	 -.4 12
ECRTN	 -.692	 -.082	 -.633	 -.194

	
1.4 18

GLFRD	 1.132	 -1.446
	

1.565	 -.626	 .101
HGCSH	 .280	 -.334	 -.2 16

	
1.367	 -.549

JRVIS	 1.115	 -2.263	 -.039
	

1.739
	

1.826
LAING	 -.395	 -.811	 -.679	 .047	 -.391
LWRNC	 .545	 -.651	 .067	 -1.2 10	 -.676
LILLY	 -.721	 -2.053	 -2.304	 -1.138	 -1.181
LOVLL	 .563	 -.414	 -.760	 -.762	 .986
McLPN	 -.256	 -.825	 .070	 .009	 -.2 11
McTHY	 .546
	

1.502	 -.835	 .426
	

1.802
MOWLM -.467	 -.427

	
1.405	 .195	 .966

PRSMN	 .629	 .273	 -1.381	 .797	 .351
RAINE	 1.555
	

1.319
	

1.342	 -3.055
	

1.601
TARMC -2.101	 .200	 .540	 -.383	 .428
TFLGR	 -2.9 12	 .607

	
1.449	 .737	 .981

WDROW -.876	 -.37 1	 -.861	 -.656	 -.385
TLBRY	 .443	 -.174	 .785	 .215	 -1.192
TRY	 .412	 -.099	 -.236	 -.232	 -1.701
TRRFF	 .076	 -.983	 .611	 -.106	 .310
WARD	 .492	 .661	 -.930	 .583

	
1.241

VISBRY	 .210
	

1.037	 -1.091	 .991	 .597
WLSNC	 .121
	

1.994	 -.122	 .814	 -2.810
WLSNB	 .692
	

1.421	 -1.661	 -1.091	 .330
%WIPEY -1.763	 .373	 -.590	 -.836	 -.541

247



C-)

-
a.

Co
	

CD

a,

0
a)
a,

0
.4-,

(N
4-,

a)

U)
>

L1

>--
U-

ci'co
C) a)O)

0 
> —

0
	 C-) 

>-
4-,

0 
:

0 Cow

GD
	

'I— N

U— o
4-,

4-, CD

a)>-

.4-,

4-,a)

N
	

0>

(sJ

c

a)

a,

LI

I	 U	 llu	 >-UcU>-
a>-ILJJ-- Z Z ZO >	 OcrZZ'CJ) J)(fl3

0

NC)C)C')

CO N	 0	 (N CO
I	 I	 I

Id W O OS JO3tJ



Co

C\j

Co
LL

0

0

w

0

0

CD
LL

ZZ ZO' U O>	 aQZZw
<H	 H(flWZ)ON<Uz	

U	 Z(Da
0

thcLL5
NNNCYCOC)

0

(N

Co

N
co
a,

0
'4-

(vS)

LI

>_
4—,

a-

CI)

çs.J

U-

4—,

C)

E
a)

Ca

(a

E

a
Ca
0

D)

I-
0

'4-

0
4—,

0
0

C')

c

a)

a,
U-

Co (N	 0	 (N Co

d OJO3S JOJ.O-J



FACTOR ANALYSIS RESULTS FOR 1988

EXTRACTION 1 FOR ANALYSIS 1, PRiNCIPAL COMPONENTS ANALYSIS (PC)
PC EXTRACTED 5 FACTORS.

FACTOR MATRIX:

FACTOR 1 FACTOR 2 FACTOR 3 FACTOR 4 FACTOR 5

ADD1
GDIV
CR
QR
DEQTY
INTC
SD
DD
CD
WRKC
ASST
CAPEX
PAYO
SIZE
EMPLY
SR
11KG

.74669

.82072

.59474
-.71615
-.38054
.34100
.77572

-.76828
-.26669
.69978

-.24955
-.04453
-.66099
-.68222
-.73950
.71525
.79096

-.07385
-.35839
.53966
-.35097
.70730

-.26041
.54532
-.15069
.05064
.59289

-.830 17
.368 14

-.05756
.44646
.41864
-.16004
-.386 17

.32098
-.04090
-.19925
.03061
.29 158

-.684 16
-.10 158
.08654

-.27795
-.13288
.11366
.68634
.08565

-.269 19
-.20900

.34865
-.03705

-.30730
.17507
.28355
.38920
.02985
.00952
.06263
.398 18
.29820
.25855

-.16 100
.238 10
.2 1329

-.39191
-.34313
-.27631
.18691

.44 118
-.2 1395
.04195
.10268

-.11540
-.07322
.07796
.19363
.64604
.06272

-.06425
-.24703
.16854
-.03689
-.00666
.45907

-.22957

FINAL STATISTICS:

VARIABLE C0MMUNALrrY * FACTOR E!GENVALUE	 PCT OF VAR CUM PCT

ADIV
CDIV
CR
QR
DEQTY
INTC
SD
DD
CD
WRKC
ASST
CAPEX
PAYO
SIZE
EMPLY
SR
UKG

	

.955 10 *	 6.76224

	

.88013 *	 2	 3.16790

	

.76680 *	 3	 1.54154

	

.79901 *	 4	 1.18690

	

.74432 *	 5	 1.09468

.65762 *

.91944 *

.81650 *

.65723 *

.92965 *

.79442 *

.72628 *

.52146 *

.89216 *

.88357 *

.94584 *

.86375 *

	

39.8	 39.8

	

18.6	 58.4

	

9.1	 67.5

	

7.0	 74.5
	6.4 	 80.9

VARIMAX ROTATION I FOR EXTRACTION I IN ANALYSIS 1
VARIIvIAX CONVERGED IN 7 ITERATIONS.

ROTATED FACTOR MATRIX:

FACTOR 1 FACTOR 2 FACTOR 3 FACTOR 4 FACTOR 5

ADIV
GDIV
CR
QR
DEQTY
INTC
SD
DD
CD
WRKC
ASST
CAPEX
PAYO
SIZE
EMPLY
SR
11KG

.19511

.19123

.85251
-.52884
.26660
.15241
.86628

-.40756
.10879
.92469

-.84 188
.12472

-.3342 1
-.05 198
-.10250
.11592
.15569

.3 1429

.80262

.18652
-.03796
-.51873
.23549
.18267
-.173 13
-.16222
.21665
.23049
.06755

-.25692
-.90678
-.89287

.3607 1

.80887

.89 136

.14867

.04377
-.4 1252
-.20364
-.12506
.29239
-.37478
.05005
.13646
.02345
-.08 113
-.25742
-.257 16
-.26426
.88905
.12257

-.15349
-.3435 1
-.04724
.58099
.0 1640

-.11140
-.22162
.65700
.75738

-.09360
-.00769
-.09938
.48888
.00447
.07264
-.10853
-.33578

-.01299
-.24342
-.03311
.10090
.60201

-.74222
-.03196
.21977

-.20725
.01659
-.17867
.83048
.19617
-.03239
.02701
-.00981
-.23972
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FACTOR TRANSFORMATION MATRIX:

FACTOR 1 FACTOR 2 FACTOR 3 FACTOR 4 FACTOR 5

FACTOR 1	 .51534	 .60110	 .44547	 -.37648	 -.18144
FACTOR 2	 .76342	 -.53018	 -.06704	 -.05374	 .35877
FACTOR 3	 -.26131	 .17980	 .35387	 -.07442	 .87671
FACTOR 4	 .27710	 .55304	 -.49987	 .56531	 .21892
FACTOR 5	 .08096	 -.13931	 .64959	 .72819	 -.14768

FACTOR SCORE COEFFICIENT MATRIX:

FACTOR 1 FACTOR 2 FACTOR 3 FACTOR 4 FACTOR 5

ADIV
CDIV
CR
QR
DEQTY
INTC
SD
DD
CD
WRKC
ASST
CAPEX
PAYO
SLZE
EMPLY
SR
IJKG

-.05442
.00816
.27845

-.04589
.09046
.07601
.22814

-.00225
.15639
.28373

-.28068
.00630

-.01650
.00701

-.00064
-.07371
.00016

-.083 16
.23697
.06609
.16693

-.08960
.00785

-.0 1490
.1279 1

-.00787
.05997
.06317
.15686
.03880

-.34467
-.3 1921
-.05614
.24692

.51566
-.14843
-.11250
-.13571
-.054 15
-.17653
.036 13

-.08035
.17533

-.06862
.05690

-.10004
-.0 1248
.02698
.0350 1
.51932

-.16317

.09130
-.09658
.13031
.29802

-.06744
-.02571
.03415
.35961
.599 19
.12226

-.09693
-.08782
.24735

-.16780
-.12370
.11984

-.09938

.03796
-.0247 1
-.02152
.0548 1
.27722

-.4 1611
-.0 1579

10008
-.17734
.0 1203
-.04371
.5 1047
.07653

-.15 154
-.11400
.04807

-.02058

THE COMPANIES FACTOR SCORES FOR THE YEAR 1988:

FACTOR FACTOR FACTOR FACTOR FACTOR
SCORE 1 SCORE 2 SCORE 3 SCORE 4 SCORES

AMIEC	 -.510	 -.568	 -.634
	

1.479	 -.205
BAILY	 -.545	 .676	 -.534	 -1.880	 .305
BEAZR	 .337	 -2.123	 -.599	 -.438	 .604
BLWAY	 .429	 .212

	
1.782	 .326	 -.252

BLNCH	 1.006	 .224
	

1.105	 -1.067	 .292
BIRSE	 -1.203	 .799	 .585	 .246	 -.697
BRYNT	 1.158	 .326	 -.833	 -.444	 -2.432
CALA	 1.185
	

1.057	 .207
	

1.027	 .253
COSTN	 -.185	 -1.192	 .385	 .767	 .355
CNLSN	 1.597
	

1.207	 -1.732
	

1.422	 -.123
EBC	 -.607
	

1.158	 -1.768	 -.653	 .281
EGRTN	 .588	 .240	 -.749

	
1.398
	

2.665
GLFRD	 -1.531	 .962	 -.694	 .760	 -.912
BGGSH	 -.641	 .138

	
1.320	 -.268	 -.931

JRVIS	 -2.069	 .730
	

1.399	 -1.117
	

1.147
LAING	 -1.192	 -.908	 .372	 -1.705	 -.547
LWRNC -.328	 .424	 -.931	 -.065	 -.277
LILLY	 -.928	 -.130	 .520

	
1.816	 .112

LOVLL	 .300	 .243	 -.952	 -.392	 -.514
McLPN	 -.906	 -.17 1	 .378	 .766	 .135
McTHY	 1.046	 .418

	
1.557	 .513	 .793

MOWLM -.795	 -.385	 -.677	 .095	 .705
PRSMN	 .779	 .143

	
1.402	 -1.08 1	 .016

RAINE	 .120
	

1.117	 -.984	 .953	 .397
TARMC	 .269	 -2.093	 -1.690	 -1.264	 -.075
TFLCR	 .147	 -2.920	 .218	 .990	 -.169
WDROW -.418	 -.929	 .308	 .392	 .351
TLBRY	 -.583	 .718	 -.164	 .553	 -.676
TRY	 -.778	 .577	 -.404	 -.935	 -1.801
TRRFF	 -1.612	 .380	 -.084	 .090	 .901
WARD	 1.184	 .814	 -.227	 -1.952

	
2.764

WSBRY	 1.03 1	 -.075
	

1.850	 .203	 -.224
WLSNC	 2.035	 .375	 -.242	 -1.0 12	 -.925
WLSNB	 1.145	 .197

	
1.110	 .707	 -1.166

WMPEY	 .476	 -1.642	 -.599	 -.227	 -.15 1
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FACTOR ANALYSIS RESULTS FOR 1989

EXTRACTION 1 FOR ANALYSIS 1, PRINCIPAL COMPONENTS ANALYSIS (PC)
PC EXTRACTED 5 FACTORS.

FACTOR MATRIX:

ADIV
GDIV
CR
QR
DEQTY
INTC
SD
DD
CD
WRKC
ASST
CAPEX
PAYO
SIZE
EMPLY
SR
UKG

FACTOR 1 FACTOR 2 FACTOR 3 FACTOR 4 FACTOR 5

-.60566	 .14469	 .68962	 -.03797	 .11977
-.72860	 .51410	 -.14714	 -.19686	 -.00189
-.71218	 -.38184	 -.00528	 .07738	 -.18566

.79301	 .41430	 .21361	 -.00127	 .01303

.41793	 -.51489	 .26445	 -.22061	 .11186

.06562	 .53665	 .16472	 .36328	 -.61267
-.78210	 -.49595	 -.06533	 .13434	 -.04537
.82054	 .23499	 .20892	 -.10763	 .12953
.51250	 .12291	 -.16844	 -.36401	 .16989

-.73089	 -.50176	 .00758	 .17910	 -.03789
.33279	 .80157	 -.11666	 .22139	 -.13094
.42935	 -.32385	 .37619	 -.48370	 -.23868
.28794	 .00872	 .11376	 .55493	 .64083
.71125	 -.48168	 -.05666	 .23493	 -.10965
.73797	 -.41796	 -.02745	 .27683	 -.06230

-.57866	 .24883	 .72016	 .10435	 .08486
-.70276	 .43246	 -.29478	 -.18796	 .28442

FINAL STATISTICS:

VARIABLE	 COMMUNALITY * FACTOR

ADIV
CDLV
CR
QR
DEQTY
INTC
SD
DD
CD
WRKC
ASST
CAPEX
PAYO
SIZE
EMPLY
SR
UKG

	

.87912 *	 I

	

.85556 *	 2

	

.69349 *	 3

	

.84630 *	 4

	

.57089 *	 5

.82676 *

.88201 *

.80052 *

.46749 $

.81952 *

.83303 *

.72167 *

.81455 *

.80832 *

.80056 *

.93348 *

.88401 *

EIGENVALUE

6.55171
3. 12693
1.49384
1. 19001
1.07478

PCTOF VAR CtJMPCT

	38.5 	 38.5

	

18.4	 56.9

	

8.8	 65.7

	

7.0	 72.7

	

6.3	 79.0

VARIMAX ROTATION I FOR EXTRACTION 1 IN ANALYSIS 1.
VARIMAX CONVERGED IN 9 ifERATIONS.

ROTATED FACTOR MATRIX:

FACTOR 1 FACTOR 2 FACTOR 3 FACTOR 4 FACTOR 5

ADIV
GDIV
CR
QR
DEQTY
INTC
SD
DD
CD
%VRKC
ASST
CAPEX
PAYO
SIZE
EMPLY
SR
1M(C

-.22288
-.18070
-.79582
.84468
.11170
.16419

-.90957
.81009
.55325

-.87784
.61133
.25 187
.19843
.12808
.18658

-.18437
-.17565

-.25249
-.86752
-.14056
.30153
.58568

-.0039 1
-.14984
.37423
.04532
-.07898
-.24677
.52186
.2 1618
.79916
.78703
-.24459
-.91390

.87437

.18646
.14996

-.00053
.03961
.13858
.11668

-.02743
-.28484
.16676

-.11046
.12754
.08532

-.37722
-.34376
.90499
.06328

-.02699
.13580
-.01879
.19496

-.44504
.87608
-.13642
-.02972
-.25972
-.11821
.60019

-.26554
-.10959
-.02587
-.00274
.12740
-.09143

-.02 108
-.13078
-.13250
.06236
-.12556
-.11430
-.00416
.05082

-.10378
.02996
.16118

-.54691
.842 11
.10145
.16778
.06647
.07463

250



FACTOR TRANSFORMATION MATRIX:

FACTOR 1 FACTOR 2 FACTOR 3 FACTOR 4 FACTOR 5

FACTOR 1	 .71578	 .61222	 -.33216	 .00256	 .05008
FACTOR 2	 .59415	 -.61883	 .15501	 .48390	 .07648
FACTOR 3	 .13091	 .35394	 .92265	 .00882 -.07895
FACTOR 4 -.27938	 .26237 -.00383	 .56421	 .73127
FACTOR 5	 .19864 -.21936	 .11980 -.66890	 .67130

FACTOR SCORE COEFFICIENT MATRIX:

FACTOR 1 FACTOR 2 FACTOR 3 FACTOR 4 FACTOR 5

ADIV
GDIV
CR
QR
DEQTY
INTC
SD
DD
CD
WRKC
ASST
CAPEX
PAYO
SIZE
EMPLY
SR
UKG

.05281

.05106
-.20330
.18678
.04347
-.07495
-.22533
.20181
.18144
-22357
.10227
.08778
.03124

-.09420
-.07770
.03835
.07626

.04535
-.24771
.06272
.03978
.13214
.14409
.04847
.02950
-.13127
.08002

-.07964
.13541
.04369
.22254
.21892
.07300

-.32059

.47728
-.02803
-.00703
.11372
.129 80
.05555

-.03077
.11387
-.10381
.01206
-.06450
.16948
.12574
-.10791
-.08292
.49559
-.09269

-.06631
-.01376
.09284
.05697

-.252 17
.63758
.01449

-.09373
-.26009
.03061
.30994

-.12851
-.13359
.10503
.10547
.03920
-.20122

.01394
-.10737
-.08291
.01226
-08908
-.15451
.03956
.01575
= 10175
.06813
.08258

-.47084
.73768
.07253
.12807
.08073
.08292

TILE COMPANIES FACTOR SCORES FOR THE YEAR 1989:

FACTOR FACTOR FACTOR FACTOR FACTOR
SCORE 1 SCORE 2 SCORE 3 SCORE 4 SCORE 5

AMEC	 .692	 .854	 -1.193	 .892	 .341
BAILY	 -.595	 -.690	 -.048	 .464	 -.377
BEAZR	 .477
	

2.873	 .517	 -1.078	 -2.958
BLWAY -.925	 -.505

	
1.233	 -.125	 -.130

BLNCH -.983	 -.313
	

1.574	 -.154	 .877
BIRSE	 1.218	 -.885

	
1.116	 .347	 -.816

BRYNT	 -.649	 -1.023	 -1.022	 -.494	 -.345
CALA	 -.443	 -.507

	
1.092	 -.040	 -.486

COSTN	 .716
	

1.623	 .811	 -1.136	 .243
CNLSN	 .139	 -.822	 -1.228	 -.588	 -.492
EEC	 .619	 -1.072	 -.858	 -.386	 -416
EGRTN -.033	 .163	 -.702	 -.363	 -.580
GLFRD	 1.243	 -.737	 -.390

	
2.811	 .062

HGCSH	 .553	 -.461	 .554	 .106	 .290
JRVIS	 1.885	 -.673

	
1.770	 -1.177	 -1.185

LAING	 .076	 -.129	 -.453	 .339	 .187
LWRNC .008	 -.122	 -1.079	 -.260	 .474
LILLY	 1.268	 -.040	 .451	 -1.265	 -.531
LOVLL	 .101	 -1.088	 -1.647	 -.557	 -.459
McLPN	 .821	 -.444	 -.495	 -.389	 .667
McTHY -1.89	 .599

	
1.175	 -.483
	

1.537
MOWLM 1.123	 .614	 .577	 -.696

	
3.908

PRSMN -1.435	 =359
	

1.223	 .053	 -.049
RAINE	 .725	 -1.046	 -.909	 -.400	 .091
TARMC -.317
	

1.429	 -2.105	 .168	 -.008
TFLGR	 .058
	

2.5 11	 -.2 12	 .384	 .739
WDROW .355	 .764	 .013	 -.327	 .279
TLBRY	 .244	 .735

	
1.175
	

3.975
TRY	 .903	 -.939	 .143	 -.347	 .617
TRRFF	 .964	 -.307	 .009	 .766	 .191
WARD	 -1.807	 -.305	 -.642	 -.293	 .134
VvSBRY -1.232	 -.371

	
1.197	 -.289	 -.483

WLSNC -2.222	 -.113	 -.387	 .303	 -.464
WLSNB -1.262	 -.619	 -.081	 .150	 -443
WMPEY -.595
	

1.401	 -1.181	 .087	 .145
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1	 6.00797	 35.3	 35.3
2	 3.39215	 20.0	 55.3
3	 1.56848	 9.2	 64.5
4	 1.43024	 8.4	 72.9

ADIV
GDIV
CR
QR
DEQTY
INTC
SD
DD
CD
WRKC
ASST
CAPEX
PAYO
SIZE
EMPLY
SR
UKG

.91283 *

.91805 *

.63019 *

.76907 *

.66772 *

.36926 *

.90129 *

.69491 *

.61207 *

.80724 *

.72523 *
59597 *
.32700 *
.81292 *
.79459 *
.96517 *
.89536 *

FAf OR ANALYSIS RESULTS FOR 1990

EXRACflON 1 FOR ANALYSIS 1, PRINCIPAL COMPONENTS ANALYSIS (PC)
PC EXTRACTED 4 FACTORS.

FACTOR MATRIX:

FACTOR 1 FACTOR 2 FACTOR 3 FACTOR 4

ANY
CDIV
CR
QR
DEQTY
INTC
SD
DD
CD
WRKC
ASST
CAPEX
PAYO
SLZE
EMPLY
SR
UKG

.580 12

.70134

.66354
-.7507 1
-.2772 1
-.03038
.8 1939

-.7 1948
-.35076
.75713

-.39749
-.16635

-.32600
-.75259
-.76044

.57999

.66304

.15720

.58 108
-.30 117
.37742

-.45665
.50691

-.46058
.258 14
.14069

-.4805 1
.68659
.6963 1

-.23727
-.45795
-.4 1778

.1538 1

.61743

.7 1804
-.09772
-.19570
.22386
.34242

-.22604
-.127 19
.31763
.10766

-.05557
-.08026
-.16462
.28634

-.092 15
-.08808
.71613

-.10118

-.18975
.28101
.24678
.11381
.5 1487

-.24552
.03972
.09866
.67650
.00145

-.29 897
.23737
.28713
-.16828
-.18444
-.30378
.25355

FINAL STATISTICS:

VARIABLE	 COMMUNALITY • FACTOR EIGENVALUE PCT OF VAR CUM PCT

VARIMAX ROTATION 1 FOR EXTRACTION 1 IN ANALYSIS I
VARIMAX CONVERGED IN 7 iTERATIONS.

ROTATED FACTOR MATRIX:

FACTOR 1 FACTOR 2 FACTOR 3 FACTOR 4

ADIV
CDIV
CR
QR
DEQTY
INTC
SD
DD
CD
VKC
ASST
CAPEX
PAYO
SIZE
EMPLY
SR
UKG

-.12881
-.15575
-.72871
.83357

-.03743
.30792

-.9 1950
.75669
.34236

-.86907
.7255 1
.52502
.13627
.22214
.25567

-.12690
-.10435

.27484
.92049
.30577

-.12531
-.22441
.2 1343
.17756

-.20 179
.22931
.10533
.09 157
.50045

-.2 1569
-.79635
-.78249
.2 1565
.90991

.90591
.11338
-.03096
-.10647
-.03536
-.07724
.15128

-.01783
-.28124
.20168
-.05830
-.24242
-.00 152
-.32695
-.31769
.94639
.10886

.00569
-.18341
.06873
.21724
.78403
-.47215

-.037 17
.285 11
.60264

-.0 1340
-.43252
-.10538
.5 1177
.15000
.12652

-.08304
-.2 1137
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FACTOR TRANSFORMATION MATRIX:

FACTOR 1 FACTOR 2 FACTOR 3 FACTOR 4

FACTOR 1	 -.71450	 .55278	 .37241	 -.21267
FACTOR 2	 .65445	 .66219	 .06793 -.35860
FACTOR 3	 .24420 -.07666	 .84768	 .46469
FACTOR 4 -.03936	 .50006 -.37167	 .78118

FACTOR SCORE COEFFICIENT MATRIX:

FACTOR 1 FACTOR 2 FACTOR 3 FACTOR 4

ADIV
GDW
CR
QR
DEQTY
INTC
SD
DD
CD
WRKC
ASST
CAPEX
PAYO
SIZE
EMPLY
SR
UKG

.07835

.00575
-.17428
.19382

-.01599
.07297

-.20720
.18210
.06700

-.19144
.17547
.12196
.02967

-.00857
.001 19
.08055
.01754

-.01737
.28099
.09811
.03345
.04863
.02137
.00558
.00316
.22646
-.02092
-.00315
.21166
.01008
-.21297
-.21170
-.05783
.27513

.47647
-.07073
-.13479
.05243
.02493

-.05009
-.03749
.10659

-.13654
.00690
.02343

-.14702
.05518
-.06189
-.05518
.50500

-.06711

.07194

.03828

.08516
.115 16
.44075

-.25358
.00370
.14617
.39894
.00832

-.24559
.01316
.27828
-.04416
-.05575
.00945
.01977

THE COMPANIES FACTOR SCORES FOR THE YEAR 1990:

FACTOR FACTOR FACTOR FACTOR
SCORE 1 SCORE 2 SCORE 3 SCORE 4

AMIEC	 1.037	 -1.010	 -.799	 -.270
BAILY	 -.731	 .072	 .262	 -1.061
BEAZR	 -.433	 -2.733	 -.425	 .550
BLWAY	 -.538	 .360

	
1.264	 -.932

BLNCH -1.067	 .411
	

1.381	 .818
BSE	 1.213	 .813

	
1.381	 .241

BRYNT	 -.781
	

1.005	 -1.346	 .089
CALA	 .454	 .979	 .769	 .816
COSTN	 .559	 -1.325	 .763

	
2.538

CNLSN	 -.192
	

1.392	 -1.329
	

2.358
EBC	 -.093	 .977	 -1.105	 .233
GLFRD	 1.696	 .836	 -.875	 -2.164
HGGSH	 .496	 =262

	
1.012	 -763

JRVIS	 1.416	 .872
	

1.584
	

1.080
LAING	 .593	 -.225	 .330	 -.292
LWRNC	 -158	 -251	 -1.089	 -.302
LILLY	 .704	 .764	 -.022

	
1.238

LOVLL	 -.354	 .995	 -1.040
	

1.321
McLPN	 .681	 .199	 -.625	 -.392
McTHY -2.243 -1.326

	
1.639	 -.441

MOWLM 1.027	 -.761	 .307	 .021
PRSMN	 -1.164	 .163

	
1.29 1	 -1.096

RAINE	 .417	 .379	 -.95 1	 =704
TARMC -.069	 -1.459	 -2.072	 -.472
WDROW .455	 -.599	 -.026	 .433
TLBRY	 .721	 .399	 .219	 -1.075
TFLGR	 .606	 -2.249	 .404	 .603
TRY	 .911	 .768	 .273	 -.121
TRRFF	 1.149	 -.300	 .444	 -1.581
WARD	 -2.091	 .490	 -.689	 .067
VVSBRY -1.180	 .596

	
1.088	 .179

WLSNB -1.273	 .821	 =488	 -.392
WLSNC -1.490	 .378	 -282	 -.748
WMPEY -.276	 -1.168	 -1.248	 .223
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	34.1 	 34.1

	

16.2	 50.3

	

11.5	 61.8

	

9.5	 71.3

	

6.6	 77.9

1	 5.80011
2	 2.75367
3	 1.95819
4	 1.61365
5	 1.12383

ADIV
GDIV
CR
QR
DEQTY
INTC
SD
DD
CD
WRKC
ASST
CAPEX
PAYO
SIZE
EMPLY
SR
13KG

.91624 *

.90592 *

.66546 *

.69736 *

.51083 *

.60047 *

.93332 *

.74801 *

.81140 *

.91233 *

.85609 *

.73247 *

.40555 *

.87381 *

.87644 *

.94429 *

.85945 *

FACTOR ANALYSIS RESULTS FOR 1991

EXTRACTION 1 FOR ANALYSIS 1, PRINCIPAL COMPONENTS ANALYSIS (PC)
PC EXTRACTED 5 FACTORS.

FACTOR MATRIX:

FACTOR 1 FACTOR 2 FACTOR 3 FACTOR 4 FACTOR 5

ADIV
GDIV
CR
QR
DEQTY
INTC
SD
DD
CD
WRKC
ASST
CAPEX
PAYO
SIZE
EMPLY
SR
13KG

.560 15

.77048

.68773
-.60820
.20093
.08246
.76 186

-.64304
-.38983
.70920

-.36545
-.15804
-.20489
-.82045
-.82607

.50932

.73370

.30483

.42305
-.36279
.40542

-.10 189
.43265
-.48766
.17301
.18705

-.50564
.72480
.39593

-.34672
-.4 1038
-.39672
.32332
.44405

.53424
-.334 19
-.04803
-.02404
.17978

-.22254
.16652
.48026
.49549
.19668

-.34947
.38395
-.45828
.00886
.02653
.59022

-.324 18

-.40604
.12292
.17209
.05 148

-.47998
.33767
.25776
.14964
.57535
.2 1486
-.26925
.55205
.08786

-.12737
-.12620
-.39948
.11943

.24344
-.08070
.17013
.39982
-.44426
.49289
.14461
.2270 1

-.2 1887
.26239
.05075

-.3 1394
.16003
.12631
.14 158
.26908

-.06778

FINAL STATISTICS:

VARIABLE C0MMUNALY * FACTOR EIGENVALIJE
	

PCTOF VAR CUMPCF

VARJMAX ROTATION 1 FOR EXTRACTION 1 IN ANALYSIS 1
VARIMAX CONVERGED IN 6 ITERATIONS.

ROTATED FACTOR MATRIX:

FACTOR I FACTOR 2 FACTOR 3 FACTOR 4 FACTOR 5

ADIV
GDIV
CR
QR
DEQTY
LNTC
SD
DD
CD
WRKC
ASST
CAPEX
PAYO
SIZE
EMPLY
SR
UKG

.2 1039

.93064

.32424
-.33 101
.06 177
.28109
.25608

-.6003 8
-.22625

.15932

.16096

.10567
-.16484
-.84769
-.85583

.15536

.90635

.13780

.09540

.7 1385
-.53387
-.02569
-.09200
.91984
-.26628
-.05401

.9 15 11
-.87181
-.11764
.06584

-.20628
-.2 1119
.11741
.06395

.91707

.10751

.03814
.02972
.2285 1
.037 12
.11719
.17965

-.04367
.16824
.04284
.0 1650

-.49921
-.32529
-.30594
.94999
.11531

-.09651
-.10120
-.21824

10097
-.11448
.0 1657

-.08563
.44735
.86346
-.13805
-.10830
.838 10
-.31114
-.08253
-.07312
-.05647
-.08983

-.05151
.09444
.04074
.54009

-.66410
.7 1508

-.02405
.29025
.099 10
.04653
.23784
.06918
.16740
.00673
.02128
-.02646
.11188
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FACTOR TRANSFORMATION MATRIX:

FACTOR 1 FACTOR 2 FACTOR 3 FACTOR 4 FACTOR 5

FACTOR 1	 .72102	 .56374	 .33376	 -.19797	 -.10832
FACTOR 2	 .48134	 -.67699	 .37064	 .28439	 .30290
FACTOR 3	 -.38639	 .24774	 .6823	 .54267	 -.17538
FACTOR 4	 .17097	 .36218	 -.44128	 .65876	 .45924
FACTOR 5	 -.26442	 .17701	 .30402	 -.38919	 .80923

FACTOR SCORE COEFFICIENT MATRJX:

FACTOR 1 FACTOR 2 FACTOR 3 FACTOR 4 FACTOR 5

ADIV
GD1V
CR
QR
DEQTY
INTC
SD
DD
CD
WRKC
ASST
CAPEX
PAYO
SIZE
lIMPLY
SR
13KG

-.08280
.26768
.00976

-.08861
.02537
.04959

-.030 11
-.18202
-.00108
-.0780 1
.10975
.10616

-.02399
-.21869
-.22395
-.10226

.26140

-.00570
-.05652
.2 1538
-.08730
-.11038
.02692
.29564
.02507
.07347
.30768

-.3 1036
.01033
.05228
.01358
.01458

-.00259
-.06274

.43601
-.07043
-.02700
.10529
.07147
.02655
.00476
.17385

-.04 143
.05340
.04231

-.058 13
-.19862
-.03036
-.01889
.46019
-.06179

-.08965
.0029 1

-.06292
-.06148
-.00966
-.05264
.02493
.15538
.4 8062

-.02507
-.13702
.48678
-.17537
-.10766
-.10597
-.07669

.0032 1

.03496

.03895

.12303
.36066

-.48756
.5 1700
.09470
.19408
-.01038
.16361
.07777

-.05683
.14697
.02409
.03544
.05325
.04936

THE COMPANIES FACTOR SCORES FOR THE YEAR 1991:

FACTOR FACTOR FACTOR FACTOR FACTOR
SCORE 1 SCORE 2 SCORE 3 SCORE 4 SCORE 5

AMEC	 -1.007	 -1.060	 -.350	 -.144	 .308
BAILY	 .819	 .122	 -.260	 -.974	 -.689
BEAZR	 -2.350	 .434	 -.537	 -.002	 -.672
BLWAY	 .366	 .751

	
1.232	 .295
	

2.333
BLNCH	 .744	 -.170

	
1.264	 -.536	 -3.556

BIRSE	 .266	 -.857
	

1.323	 -.343	 .655
BRYNT	 .948	 .786	 -1.353	 .854	 -.653
CALA	 .354	 .070

	
1.013	 .649	 -.199

COSTN	 -1.680	 -.272	 .362	 -.146	 -.107
CNLSN	 .527	 .342	 -1.028	 -.122	 .427
EBC	 1.264	 -.264	 -1.588	 .847	 -.578
GLFRD	 1.121	 -1.424	 -.466	 -.582

	
2.596

HGCSH	 .250	 -.641	 .651	 -.687	 -.448
JRVIS	 .424	 -1.486

	
1.407	 -.5 88	 .223

LAING	 .023	 -1.430	 .247	 -.836	 -.358
LILLY	 .420	 -.903	 .093	 -.022	 -.175
LOVLL	 .745	 -.245	 -1.301	 .377	 -.718
MCLPN	 -.219	 -.493	 -.413	 .199	 -.036
McTHY	 -.622
	

1.963
	

1.186	 -.672	 .379
MOWLM -.955	 -.929	 .555	 -.146	 -.061
PRSM.N	 .590
	

1.205	 .780	 -.583	 -.2 15
RAINE	 .781	 -.783	 -1.129	 .018	 .213
TARMC -1.527	 .132	 -2.710	 -1.842	 .582
WDROW -.925	 -.203	 .290	 .886	 -.681
TLBRY	 .256	 -.065	 .215

	
4.193	 .348

TFLGR	 -2.795	 .073	 .621	 .958	 .385
TRY	 .583	 -1.127	 .685	 -.049	 .514
WAR])	 .100
	

2.390	 .097	 .196	 .394
WSBRY	 .540
	

1.159	 .900	 -.973	 -.245
WLSNB	 .778
	

1.352	 -.326	 .269	 .253
WLNC	 .565
	

1.626	 -.173	 -.927	 .571
WMPEY -.384	 -.055	 -1.286	 .433	 -.788
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Clusters Combined
Stage Cluster 1 Cluster 2

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34

23
16
6

17
5
18
25

1
7
1

12
11
9
6
2
5

4
1

10
2
4
6
S
1
2
3
3
1
5
3
1
3
1
1

31
20
28
24
23
27
35
30
19
16
22
14
25
13
17
32
21
18
29

7
8

10
11
9

34
12
4
2
15

26
6
5

33
3

APPENDIX (C)

HIERARCHICAL CLUSTER ANALYSIS FOR 1986

Data Information
35 unweighted cases accepted.
0 cases rejected because of missing value.

Squared Euclidean measure used.
2 Agglomeration methods specified.

AGGLOMERATION SCHEDULE USING COMPLETE LINKAGE:

Stage Cluster 1st Appears Next
Coefficient Cluster 1 Cluster 2	 Stage
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HIERARCHICAL CLUSTER ANALYSIS F0R1986

AGGLOMERATION SCHEDULE USING WARD METHOD
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HIERARCHICAL CLUSTER ANALYSIS F0R1987

Data Information
35 unweiglited cases accepted.
0 cases rejected because of missing value.

Squared Euclidean measure used.
2 Agglomeration methods specified.

AGGLOMERATION SCHEDULE US[NG COMPLETE LINKAGE

Clusters Combined	 Stage Cluster 1st Appears Next
Stage Cluster 1 Cluster 2	 Coefficient Cluster 1 Cluster 2 	 Stage
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HIERARCHICAL CLUSTER ANALYSIS F0R1987

AGGLOMERATION SCHEDULE USING WARD METHOD
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HIERARCHICAL CLUSTER ANALYSIS F0R1988

Data Information
35 unighted cases accepted.
0 cases rejected because of missing value.

Squared Euclidean measure used.
2 Agglomeration methods specified.

AGGLOMERATION SCHEDULE USING COMPLETE LINKAGE
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HIERARCHICAL CLUSTER ANALYSIS FOR 1988

AGGLOMERATION SCIJIEDULE USING WARD METHOD
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HIERARCHICAL CLUSTER ANALYSIS F0R1989

Data Information
35 unweighted cases accepted.
0 cases rejected because of missing value.

Squared Euclidean measure used.
2 Agglomeration methods specified.

AGGLOMERATION SCHEDULE USING COMPLETE LINKAGE
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HIERARCHICAL CLUSTER ANALYSIS FOR 1989

AGGLOMERATION SCHEDULE USING WARD METHOD
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Clusters Combined
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HIERARCHICAL CLUSTER ANALYSISFOR199O

Data Information
34 unweighted cases accepted.
0 cases rejected because of missing value.

Squared Euclidean measure used.
2 Agglomeration methods specified.

AGGLOMERATION SCHEDULE USING COMPLETE LINKAGE
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AGGLOMERATION SCHIEDULE USING WARD METHOD

Stage Cluster 1st Appears Next
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HIERARCHICAL CLUSTER ANALYSIS F0R1991

Data Information
32 unweighted cases accepted.
0 cases rejected because of missing value.

Squared Euclidean measure used.
2 Agglomeration methods specified.

AGGLOMERATION SCHEDULE USING COMPLETE LINKAGE
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AGGLOMERATION SCHEDULE USING WARD METHOD
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APPENDIX (I))

THE STRATEGIC GROUP MEMBERSHIPS FOR 1986, USING WARD'S METHOD

SR

.79

.65

.48

.62

.54

.99

.51

.74
.68

.49
.38
.68
.45
.50
.51

.65

.49
.62
.59

1.00
1.00

.87
.96

1.00
.86

1.00
.85
1.00
.94

.40

.79

.58

.86

.76
.67

.63

.24

.41

.58

.52

.97
.97

.90
.90

GROUP FIRM	 SIZE (tm) EMPLY GD1V ADIV

1	 LAING	 864.40 12500	 .79	 .65

	

WDROW 742.30 9046	 .53	 .48
AMEC	 711.00 16098	 .73	 .47
McLPN	 480.39	 7795	 .82	 .43
LILLY	 357.41	 7018	 .50	 .37
HGGSH	 238.82	 1934	 .82	 .98
TRRFF	 53.22	 1323	 .58	 .37
EEC	 51.43	 933	 1.00	 .62

Mean	 437.37	 7081	 .73	 .57

2	 LOVLL	 266.99	 2907	 .99	 .35
LWRNC	 176.64	 2171	 .91	 .30
BRYNT	 157.41	 862	 1.00	 .54
RAINE	 29.74	 469	 .92	 .36
BAILY	 6.90	 156	 1.00	 .50

Mean	 127.54	 1313	 .96	 .42

3	 MOWLM 636.00 10969	 .80	 .46
BEAZR	 507.10	 7438	 .87	 .40
EGRTN	 75.41	 843	 .68	 .42

Mean	 406.17	 6417	 .78	 .43

4	 McTHY	 67.10	 1270	 1.00	 1.00
BLWAY	 65.88	 787	 1.00	 1.00
CALA	 28.17	 152	 1.00	 .77

Mean	 53.72	 736	 1.00	 .92

5	 WSBRY	 73.99	 344	 1.00	 1.00
WLSNB	 64.97	 554	 1.00	 .76
PRSMN	 46.41	 341	 1.00	 1.00
WARD	 35.99	 441	 1.00	 .74
BLNCH	 23.16	 94	 1.00	 1.00

Mean	 48.90	 355	 1.00	 .90

6	 CNLSN	 211.99	 2198	 .89	 .33
TLBRY	 108.40	 2439	 .98	 .65
GLFRD	 107.93	 1435	 .91	 .31
BIRSE	 52.65	 573	 1.00	 .75
TRY	 42.88	 351	 1.00	 .61

Mean	 104.77	 1399	 .96	 .54

7	 TFLGR	 1739.00 33278	 .36	 .46
TARMC	 1718.30 25116	 .70	 .20

	

WMIPEY 1422.00 20500	 .53	 .33
COSTN	 739.60	 11817	 .35	 .42

Mean	 1404.73	 22678	 .56	 .44

8	 JRVIS	 26.55	 395	 1.00	 .94
Mean	 26.55	 395	 1.00	 .94

9	 WLSNC	 115.38	 709	 1.00	 .82
Mean	 115.38	 709	 1.00	 .82

UKG PAYO

.88	 19.67

.70	 35.50

.85	 39.89

.90	 29.02

.50	 49.39

.90	 33.68

.74	 39.20
1.00	 37.97
.82	 35.54

.99	 28.25
.95	 27.09

	

1.00	 35.99
.96	 20.48

	

1.00	 -6.31
.98	 21.10

.89	 58.79

.93	 35.47
.79	 34.16
.87	 42.81

1.00	 15.84
1.00	 48.89
1.00	 24.55
1.00	 29.76

1.00	 0.00
1.00	 2.26
1.00	 24.05
1.00	 19.99
1.00	 0.00
1.00	 9.26

.94	 33.56

.99	 36.32

.96	 76.77

	

1.00	 20.88

	

1.00	 0.00
.98	 33.51

.56	 41.06

.83	 31.20

.71	 25.90

.53	 34.51

.71	 33.17

	

1.00	 99.01

	

1.00	 99.01

	

1.00	 14.59

	

1.00	 14.59
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THE STRATEGIC GROUP MEMIBERSHTPS FOR 1986, USING WARD'S METHOD (confinued)

GROUP FIRM CR Q, DEQTY INTC SD DD CD WRKC	 CAPEX

1	 LAING	 1.29 .38 8.00 11.30	 110 23	 104	 .09	 5.79	 .57
VDROW 1.21 .26 7.90 13.00	 123 16	 100	 .07	 1.28	 1.20

AMIEC	 1.14 .61 6.90 14.90	 49 40	 83	 .04	 6.19	 .28
McLPN	 1.37 .46 4.60 18.00	 91 23	 78	 .10	 3.62	 3.20
LILLY	 1.43 .28 13.50	 3.79	 95 19	 57	 .09	 4.33	 .25
HGGSII	 1.55 .29 2.10	 9.90	 107 16	 66	 .13	 3.62	 1.10
TRRFF	 1.12 .63 6.80 6.04	 40 39	 65	 .03	 5.72	 .69
EBC	 1.38 .58 28.80	 3.90	 58	 22	 44	 .08	 5.54	 -2.18

Mean	 1.31 .44 9.83 10.10	 84	 25	 75	 .08	 4.51	 .64

2	 LOVLL	 1.55 .26 2.30	 6.78	 125 14	 76	 .15	 3.78	 .58
LWRNC	 1.42 .40 11.20 3.13	 127 51	 79	 .14	 4.73	 .55
BRYNT	 1.85 .06 18.50 6.82 259 8	 97	 .34	 1.79	 .17
RAINE	 1.76 .63 0.00	 3.36	 149 53	 69	 .27	 2.20	 2.82
BAILY	 1.59 .39 4.52	 -.77	 112 45	 133	 .22	 2.94	 .19

Mean	 1.63 .35 7.30	 3.86	 154 34	 91	 .22	 3.09	 .86

3	 MOWLM 1.09 .46 33.30 6.60	 86 53	 84	 .03	 3.94	 15.28
BEAZR	 1.86 .61 81.70	 4.00	 177 59	 122	 .34	 1.83	 9.16
EGRTN	 1.13 .62 19.60	 3.90	 66	 20	 71	 .05	 3.51	 13.62

Mean	 1.36 .56 44.87	 4.83	 110 44	 92	 .14	 3.09	 12.69

4	 McTHY	 2.79 .30 31.80 5.23	 415 45	 79	 .82	 .84	 10.19
BLWAY	 3.00 .42 28.50 2.88 190 22	 66	 .36	 2.22	 1.42
CALA	 2.93 .76 22.90	 5.39 235 73	 89	 .57	 1.60	 .69

Mean	 2.91 .49 27.73	 4.50	 280 47	 78	 .58	 1.55	 4.10

5	 WSBRY	 1.47 .04 2.40	 3.12 269 6	 50	 .07	 3.82	 .20
\VLSNB	 2.41 .12 54.30	 3.56	 363	 7	 121	 .61	 1.44	 .20
PRSMIN	 1.97 .06	 .80	 6.23	 315	 8	 81	 .44	 2.16	 .04
WARD	 1.60 .11 10.10	 4.45	 349 25	 43	 .38	 1.11	 3.68
BLNCH	 1.85 .08 45.60 3.84 281 12	 64	 .37	 2.62	 2.82

Mean	 1.86 .08 22.64 4.24	 315 12	 72	 .37	 2.23	 1.39

6	 CNLSN	 1.89 .75 17.10 4.60	 172 88	 74	 .37	 2.43	 -4.36
TLBRY	 1.59 .61 1.40	 13.84	 108 62	 71	 .18	 3.11	 -.54
GLFRD	 1.16 .79 3.00	 13.11	 36 57	 80	 .04	 6.22	 .72
BIRSE	 1.38 .89	 .10	 9.49	 41 59	 58	 .09	 4.79	 -.03
TRY	 1.34 .68 10.40 29.54	 75 59	 74	 .11	 3.75	 -.23

Mean	 1.47 .74 6.40 14.12	 86 65	 71	 .16	 4.06	 -.89

7	 TFLGR	 1.45 .64 79.30	 7.20	 121	 52	 102	 .18	 1.86	 -.19
TARMC	 1.44 .54 32.40	 8.60	 88	 51	 69	 .12	 2.31	 3.16
WMPEY	 1.66 .36 23.00 3.55	 148 36	 77	 .20	 2.09	 .29
COSTN	 1.36 .71 22.20	 7.10	 69	 44	 82	 .11	 1.69	 2.54

Mean	 1.48 .56 39.23	 6.61	 107	 46	 83	 .15	 1.99	 1.45

8	 JRVIS	 1.00 .57 0.00	 1.51	 45 48	 61	 0.00	 8.61	 1.89
Mean	 1.00 .57 0.00	 1.51	 45 48	 61	 0.00	 8.61	 1.89

9	 WLSNC	 3.52 .19 8.70 38.40	 332 12	 55	 .69	 1.11	 .11
Mean	 3.52 .19 8.70 38.40	 332 12	 55	 .69	 1.11	 .11
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THE STRATEGIC GROUP MEMBERS1E[IPS FOR 1986, USING WARD'S METHOD (continued)

GROUP FIRM	 ROCE ROSF MARGN GRTH EPS

1	 LAING	 25.2	 33.6	 4.41	 10.50	 30.0
WDROW	 9.9	 12.2	 7.76	 .40	 13.1
AMEC	 26.6	 30.6	 4.29 -5.30	 14.4
McLPN	 19.7	 24.4	 5.44 22.20 49.6
LILLY	 11.5	 16.1	 2.67	 18.62	 7.7
HGGSH	 18.5	 19.6	 5.10	 15.80	 22.8
TRRFF	 13.4	 17.4	 2.35 -12.70	 18.1
EBC	 14.2	 19.5	 2.57	 -8.40	 12.3

Mean	 17.4	 21.7	 4.32	 5.14	 21.0

2	 LOVLL	 17.4	 18.4	 4.59	 11.93	 14.9
LWRNC	 20.1	 22.5	 4.25	 12.60	 12.6
BRYNT	 15.4	 20.8	 8.59	 30.65	 10.3
RAINE	 11.6	 12.1	 5.27	 76.71	 2.5
BAILY	 -9.2	 -9.8	 -3.11	 15.08	 -1.9

Mean	 11.1	 12.8	 3.92	 29.39	 7.7

3	 MOWLM 18.7	 29.4	 4.73 53.60	 34.1
BEAZR	 11.2	 22.0	 6.13 163.70	 17.0
EGRTN	 8.9	 10.3	 2.55 1197.47	 8.1

Mean	 12.9	 20.6	 4.47 471.59	 19.7

4	 McTHY	 20.2	 29.0	 23.99	 77.03	 22.7
BLWAY	 13.7	 18.3	 6.15	 24.89	 18.2
CALA	 17.7	 23.4	 11.03	 44.50	 8.6

Mean	 17.2	 23.6	 13.72	 48.81	 16.5

5	 WSBRY	 27.6	 29.6	 7.22	 25.35	 13.3
VLSNB	 18.5	 29.0	 12.82	 20.00	 10.0

PRSMIN	 28.3	 33.3	 13.11	 45.47	 6.8
WARD	 27.6	 30.5	 24.92	 31.58	 10.6
BLNCH	 29.1	 35.5	 11.12	 20.80	 5.4

Mean	 26.2	 31.6	 13.84	 28.64	 9.2

6	 CNLSN	 19.0	 24.5	 7.84	 26.00	 15.0
TLBRY	 15.1	 18.0	 4.87	 63.43	 20.8
GLFRD	 18.4	 21.6	 2.95	 27.49	 6.0
BIRSE	 18.8	 20.7	 3.93	 .41	 6.0
TRY	 11.5	 14.3	 3.06	 13.74	 4.2

Mean	 16.6	 19.8	 4.53	 26.21	 10.4

7	 TFLGR	 15.6	 33.1	 8.38	 5.40	 31.2
TARMC	 23.0	 34.7	 9.92	 11.90	 17.8
WMPEY	 9.8	 13.0	 4.68 -8.30	 18.4
COSTN	 14.7	 19.9	 8.69	 -8.10	 24.6

Mean	 15.8	 25.2	 7.92	 .22	 23.0

8	 JRVIS	 1.8	 1.8	 .21	 45.38	 6.0
Mean	 1.8	 1.8	 .21	 45.38	 6.0

9	 WLSNC	 25.3	 31.0	 22.75	 27.85	 9.5
Mean	 25.3	 31.0	 22.75	 27.85	 9.5



THE STRATEGIC GROUP MEMBERSHIPS FOR 1987, USING WARD'S METHOD

GROUP FIRM	 SIZE (fm) EMPLY GD1V ADIV	 SR	 11KG PAYO

1	 LAING	 1063.80	 12400	 .82	 .60	 .75	 .90	 20.20
WDROW	 861.70	 8576	 .57	 .45	 .63	 .73	 35.40
AM1EC	 793.60	 16220	 .81	 .45	 .54	 .90	 37.80
MOWLM	 793.00	 13968	 .81	 .41	 .59	 .90	 45.20
McLPN	 578.43	 7689	 .72	 .46	 .64	 .83	 26.40
CNLSN	 222.81	 2005	 .94	 .36	 .47	 .97	 28.40
L'WRNC	 207.28	 1852	 .89	 .32	 .42	 .94	 27.70
TLBRY	 140.18	 2179	 .96	 .63	 .76	 .98	 28.20
GLFRD	 134.31	 1562	 .98	 .31	 .51	 .99	 59.40

TRRFF	 70.82	 1611	 .74	 .46	 .64	 .85	 38.60
BIRSE	 65.95	 573	 1.00	 .75	 .86	 1.00	 11.30
EBC	 52.67	 709	 1.00	 .33	 .50	 1.00	 37.50
TRY	 48.03	 370	 1.00	 .61	 .76	 1.00	 0.00
BAILY	 8.55	 162	 1.00	 .51	 .56	 1.00	 22.70

Mean	 360.08	 4991	 .88	 .50	 .63	 .93	 29.91

2	 TARMC	 2163.10	 28031	 .67	 .19	 .25	 .81	 31.10
TFLGR	 2150.00	 32301	 .41	 .41	 .57	 .59	 51.50

WMPEY	 1442.00	 16600	 .59	 .32	 .42	 .75	 26.80
BEAZR	 1033.00	 13540	 .58	 .35	 .43	 .73	 32.00
COSTN	 839.80	 11009	 .44	 .43	 .59	 .62	 37.50

Mean	 1525.58	 20296	 .59	 .39	 .49	 .73	 35.78

3	 HGGSH	 267.11	 1836	 .92	 .99	 .99	 .96	 28.20
BLWAY	 84.28	 801	 1.00	 1.00	 1.00	 1.00	 38.80
CALA	 42.39	 184	 1.00	 .90	 .95	 1.00	 22.90
BLNCH	 31.23	 100	 1.00	 1.00	 1.00	 1.00	 10.90

Mean	 106.25	 730	 .98	 .97	 .99	 .99	 25.20

4	 LOVLL	 323.75	 2850	 1.00	 .36	 .49	 1.00	 24.50
BRYNT	 201.10	 876	 1.00	 .49	 .64	 1.00	 30.40
EGRTN	 114.26	 1171	 .67	 .42	 .61	 .79	 25.20
McTHY	 98.90	 1695	 1.00	 1.00	 1.00	 1.00	 13.00
WLSNB	 94.00	 635	 1.00	 .75	 .85	 1.00	 23.70
WSBRY	 93.92	 353	 1.00	 1.00	 1.00	 1.00	 27.37
PRSMIN	 73.69	 426	 1.00	 1.00	 1.00	 1.00	 17.80
WARD	 48.33	 434	 1.00	 .74	 .86	 1.00	 15.10

Mean	 130.99	 1055	 .96	 .73	 .81	 .97	 22.13

5	 JRVIS	 35.62	 400	 1.00	 .94	 .97	 1.00	 40.97
Mean	 35.62	 400	 1.00	 .94	 .97	 1.00	 40.97

6	 LILLY	 249.48	 4585	 .55	 .36	 .62	 .55	 0.00
Mean	 249.48	 4585	 .55	 .36	 .62	 .55	 0.00

7	 RAINE	 42.09	 685	 .98	 .35	 .44	 .99	 39.40
Mean	 42.09	 685	 .98	 .35	 .43	 .99	 39.40

8	 WLSNC	 146.12	 706	 1.00	 .80	 .89	 1.00	 14.80
Mean	 146.12	 706	 1.00	 .80	 .89	 1.00	 14.80
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THE STRATEGIC GROUP MEMBERSHiPS FOR 1987, USING WARD'S METHOD (continued)

GROUP FIRM CR	 DEQTY INTC SD DD CD WRKC ASST CAPEX

1	 LAING	 1.30 .33 5.60	 11.40	 78	 20	 87	 .09	 6.21	 .37
\VDROW 1.22 .30 7.00 13.40	 113	 16 96	 .07	 1.24	 .19
AMIEC	 1.08 .54 13.50 19.20	 57	 47	 87	 .04	 5.79	 .58
MO%VLM 1.21 .75 31.00	 8.80	 57	 76	 83	 .07	 3.28	 5.64
McLPN	 1.21 .55 4.50 10.30	 68	 46	 71	 .06	 422	 2.52
CNLSN	 3.05 1.14	 .60	 6.80	 191	 96 73	 .56	 1.65	 .47
LWRNC	 1.57 .47 6.30	 4.60	 117	 51 69	 .17	 4.59	 -2.11
TLBRY	 1.84 .72 14.60 13.60	 103	 52 70	 .21	 3.21	 -4.55
GLF'RD	 1.09 .77	 .40 11.90	 30	 63	 79	 .02	 7.43	 1.13
TRRFF	 1.21 .76 19.50	 7.20	 50	 46	 75	 .06	 5.13	 3.12
BIRSE	 1.20 .82 0.00	 14.30	 38	 60	 63	 .06	 5.32	 .49
EBC	 1.32 .65 16.40	 5.30	 59	 21	 47	 .08	 5.81	 -1.32
TRY	 1.34 .52 22.90 32.60	 103	 43	 77	 .12	 3.43	 1.23
BAILY	 1.46 .38 5.74	 2.80	 168	 58	 51	 .46	 1.79	 .43

Mean	 1.44 .62 10.57	 11.59	 88	 50	 73	 .15	 4.22	 .59

2	 TARMC	 1.61 .64 32.60 12.60	 93	 45	 67	 .17	 1.89	 10.92
TFLGR	 1.82 1.09 49.50	 5.00	 93	 56	 99	 .29	 1.56	 5.98
W1'4PEY	 2.03 .38 31.70	 5.20	 169	 34	 76	 .29	 1.86	 -.08
BEAZR	 1.70 .61 51.90	 4.30	 125	 57	 83	 .23	 1.65	 2.54
COSTN	 1.52 .82 41.60	 6.30	 82	 42	 89	 .17	 1.59	 .33

Mean	 1.74 .71 41.46	 6.68	 112	 47	 83	 .23	 1.71	 3.94

3	 HGGSH	 1.74 .33	 1.70	 18.90	 111	 19	 65	 .16	 3.35	 .19
BLWAY	 2.69 .23 0.00	 6.70	 187	 16	 55	 .35	 2.26	 .47
CALA	 3.31 1.06 21.20	 6.20	 186	 61	 64	 .53	 1.75	 1.21
BLNCH	 3.14 .48	 .22	 10.40 218	 9	 56	 .48	 2.01	 4.83

Mean	 2.72 .53	 5.78	 10.55	 176	 26	 60	 .38	 2.34	 1.68

4	 LOVLL	 1.48 .18	 9.30	 6.70	 135	 16	 81	 .15	 3.63	 8.55
BRYNT	 2.43 .05 12.90 15.20	 268	 5	 90	 .44	 1.67	 .46
EGRTN	 1.71 .35 45.60	 6.40	 104	 27	 76	 .17	 2.47	 11.79
McTIIY	 1.67 .28 25.00	 6.00	 451	 46	 90	 .59	 1.03	 8.29
WLSNB	 2.31 .04	 9.60 12.10 374	 5 134	 .59	 1.52	 .60
WSBRY	 2.67 .04 28.40	 5.65	 290	 4	 83	 .50	 1.89	 .20
PRSMN	 1.73 .03	 2.30	 9.00	 287	 6	 72	 .34	 2.69	 1.37
WARD	 1.84 .13 14.48	 5.60	 305	 24	 53	 .41	 .96	 9.18

Mean	 1.98 .14 18.45	 8.33	 277	 17	 85	 .40	 1.98	 5.06

S	 JRVIS	 .67 .29 0.00	 3.67	 30	 20	 57	 -.07	 11.56	 7.37
Mean	 .67 .29 0.00	 3.67	 30	 20	 57	 -.07	 11.56	 7.37

6	 LILLY	 1.14 .25 5.10	 1.60	 84	 12	 71	 -.04	 12.06	 -2.32
Mean	 1.14 .25	 5.10	 1.60	 84	 12	 71	 -.04	 12.06	 -2.32

7	 RAINE	 1.70 .81 5.40	 8.60	 266 122 170	 .57	 1.24	 8.60
Mean	 1.70 .81	 5.40	 8.60	 266	 122 170	 .57	 1.24	 8.60

8	 WLSNC	 3.86 .49 4.00 38.90	 312	 17	 51	 .72	 1.15	 .14
Mean	 3.86 .49 4.00 38.90	 312	 17	 51	 .72	 1.15	 .14
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THE STRATEGIC GROIJP MEMIBERSHIPS FOR 1987, USING WARD'S METHOD (continued)

GROUP FIRM	 ROCE ROSF MARGN GRTH EPS

LAING	 26.7	 33.9	 4.3	 23.1	 34.2

	

WDROW 10.5	 12.3	 8.5	 16.1	 14.7
AMIEC	 26.6	 31.9	 4.4	 11.6	 16.5

	

MO\VLM 20.8	 30.6	 6.3	 24.7 37.5
McLPN	 23.0	 28.0	 5.4	 20.4	 56.6
CNLSN	 17.8	 19.4	 10.8	 5.1	 20.1
LWRNC	 26.9	 30.9	 5.8	 17.3	 17.1
TLBRY	 21.6	 27.2	 6.7	 29.3	 32.9
GLFRD	 26.5	 30.6	 3.6	 24.4	 2.1
TRRFF	 17.5	 23.4	 3.4	 33.1	 25.7
BIRSE	 28.4	 30.4	 5.3	 25.3	 6.0
EBC	 23.6	 29.3	 4.1	 2.4	 13.7
TRY	 14.5	 19.4	 4.2	 12.0	 5.3
BAILY	 8.0	 16.0	 4.6	 23.9	 2.7

Mean	 20.9	 26.0	 5.5	 19.2	 20.4

2	 TARMC	 23.2	 37.4	 12.3	 25.9	 23.5
TFLGR	 11.8	 21.5	 7.6	 23.6	 29.0
WMPEY	 12.3	 17.3	 6.6	 1.4	 25.1
BEAZR	 11.5	 19.5	 7.0	 103.7	 20.1
COSTN	 12.6	 19.5	 7.9	 13.5	 22.9

Mean	 14.3	 23.0	 8.3	 33.6	 24.1

3	 HGGSH	 21.7	 23.1	 6.5	 11.8	 30.6
BLWAY	 20.9	 22.2	 9.2	 15.1	 20.2
CALA	 18.1	 23.0	 10.3	 50.5	 10.3
BLNCH	 30.6	 30.7	 15.2	 34.8	 11.4

Mean	 22.8	 24.8	 10.3	 28.1	 18.1

4	 LOVLL	 18.2	 21.6	 5.0	 21.3	 20.7
BRYNT	 23.6	 30.6	 14.1	 27.8	 9.4
EGRTN	 17.2	 29.7	 7.0	 51.5	 18.4
McTHY	 25.9	 35.8	 25.2	 47.4	 31.5
WLSNB	 28.5	 34.0	 18.8	 446	 18.1
WSBRY	 18.3	 25.9	 9.7	 26.9	 18.2
PRSMN	 45.4	 50.0	 16.8	 58.8	 10.7
WARD	 25.6	 29.4	 26.6	 34.3	 15.9

Mean	 25.3	 32.1	 15.4	 39.1	 17.9

S	 JRVIS	 19.8	 19.8	 1.7	 34.2	 6.0
Mean	 19.8	 19.8	 1.7	 34.2	 6.0

6	 LILLY	 -183.7	 -273.1	 -15.2	 -24.7	 3.3
Mean	 -183.7	 -273.1	 -15.2	 -24.7	 3.3

7	 RAINE	 11.1	 12.0	 9.0	 41.5	 5.1
Mean	 11.1	 12.0	 9.0	 41.5	 5.1

8	 WLSNC	 29.3	 34.9	 25.6	 26.6	 13.5
Mean	 29.3	 34.9	 25.6	 26.6	 13.5
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TIlE STRATEGIC GROUP MEMBERSHIPS FOR 1988, USING WARD'S METHOD

SR
	

1JKG PAYO

.44	 .89
	

33.3
.68	 .77
	

36.6
.60	 .68
	

35.8
.57	 .91
	

40.6
.67	 .86
	

40.9
.78	 .73
	

28.3
.66	 .87
	

32.6
.66	 .83
	

35.4

.69	 .91
	

22.8
.42
	

1.00
	

23.9
1.00	 .98
	

26.7
.42	 .94
	

30.0
.73	 .98
	

34.0
.58	 .98
	

49.0
.86
	

1.00
	

16.7
.73
	

1.00
	

0.0
.45
	

1.00
	

31.6
.97
	

1.00
	

27.5
.68
	

1.00
	

17.1
.69	 .98
	

25.4

.28	 .84
	

29.4
.51	 .57
	

44.8
.44	 .79
	

28.5
.42	 .67
	

24.4
.43	 .74
	

31.8

1.00
	

1.00
	

11.6
.88
	

1.00
	

17.3
1.00
	

1.00
	

19.5
1.00
	

1.00
	

20.0
1.00
	

1.00
	

28.6
1.00
	

1.00
	

25.6
.98
	

1.00
	

20.4

.66
	

1.00
	

26.7
.77
	

1.00
	

15.7
.73
	

1.00
	

21.2

.48	 .99
	

25.7
.59
	

1.00
	

39.9
.54	 .80
	

41.6
89
	

1.00
	

21.3
.63	 .95
	

32.1

.84
	

1.00
	

14.3
.84
	

1.00
	

14.3

GROUP FIRM	 SIZE (tm) EMPLY GD1V ADIV

AMIEC	 1309.90	 19445	 .79	 .33
WDROW 1205.50	 8954	 .62	 .50
COSTN	 1018.80	 12160	 .50	 .44
MOWLM	 991.00	 15838	 .83	 .39
McLPN	 581.96	 7488	 .75	 .50
LILLY	 204.49	 4477	 .57	 .51
TRRFF	 109.04	 2193	 .77	 .47

Mean	 774.38	 10079	 .72	 .49

2	 LAING	 1344.50	 12800	 .84	 .53

LOVLL	 382.71	 2982	 1.00	 .31
HGGSH	 342.85	 1897	 .96	 .99
LWRNC	 237.91	 1529	 .87	 .36
TLBRY	 184.54	 2364	 .96	 .61
GLFRD	 175.31	 1659	 .95	 .44

BIRSE	 106.77	 745	 1.00	 .75
TRY	 86.03	 437	 1.00	 .57
EBC	 55.94	 559	 1.00	 .31
JRVIS	 41.41	 419	 1.00	 .94
BAILY	 13.23	 179	 1.00	 .56

Mean	 270.11	 2325	 .96	 .58

3	 TARMC	 2754.10 28928	 .72	 .20
TFLGR	 2484.40 27814	 .39	 .37
WMPEY	 1694.00 17200	 .64	 .35
BEAZR	 1343.30	 16926	 .51	 .35

Mean	 2068.95	 22717	 .60	 .34

4	 McTHY	 149.70	 2332	 1.00	 1.00
WLSNB	 149.50	 686	 1.00	 .78
WSBRY	 122.84	 442	 1.00	 1.00
PRSMN	 119.24	 525	 1.00	 1.00
BLWAY	 102.48	 732	 1.00	 1.00
BLNCH	 42.44	 106	 1.00	 1.00

Mean	 114.37	 804	 1.00	 .96

5	 BRYNT	 259.70	 929	 1.00	 .50
WLSNC	 161.56	 788	 1.00	 .62

Mean	 210.63	 859	 1.00	 .59

6	 CNLSN	 268.33	 1722	 .98	 .38
RAINE	 209.68	 2187	 .99	 .45
EGRTN	 109.72	 1136	 .68	 .37
CALA	 58.15	 232	 1.00	 .81

Mean	 161.47	 1319	 .91	 .51

7	 WARD	 59.73	 506	 1.00	 .72
Mean	 59.73	 506	 1.00	 .72
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TIlE STRATEGIC GROUP MEMBERSHIPS FOR 1988, USING WARD'S METHOD (continued)

GROUP FIRM CR	 DEOTY LNTC SD DD Cl) WRJ(C ASST CAPEX

1	 AMEC	 1.19 .82 20.00 11.60	 50 100 119	 .08	 4.54	 3.74
WDROW	 1.28 .64 16.30 10.30	 78	 58	 85	 .09	 1.27	 4.01
COSTN	 1.44 .73 39.00	 6.70	 81	 60	 91	 .14	 1.55	 1.40
MOWLM 1.23 .82 36.30	 6.00	 47	 83	 74	 .07	 3.39	 3.09
McLPN	 1.25 .69 2.60	 4.40	 63	 70	 85	 .08	 3.69	 1.21
LILLY	 1.40 1.18	 .70	 7.90	 27	 85	 93	 .13	 4.51	 .96
TRRFF	 1.02 .70 31.10	 5.00	 34	 74	 79	 0.00	 8.13	 3.61

Mean	 1.26 .80 20.86	 7.41	 54	 76	 89	 .08	 3.87	 2.57

2	 LAING	 1.29 .29 0.00	 9.60	 75	 15	 73	 .08	 6.46	 2.08
LOVLL	 1.50 .24 9.60	 7.40	 148	 31	 93	 .18	 .28	 -.52
HGGSH	 1.64 .48	 1.10 30.40	 116	 39	 70	 .18	 3.75	 -1.78
LWRNC	 1.52 .40 4.90	 6.10	 152	 53	 85	 .19	 4.38	 -.26
TLBRY	 1.55 .70	 .40 24.40 104	 66	 82	 .18	 4.42	 -.82
GLFRD	 1.21 .94	 .90 22.30	 26	 60	 86	 .06	 8.68	 -2.88
BIRSE	 1.12 .67	 2.00 28.10	 73	 67	 91	 .05	 6.38	 .88
TRY	 1.34 .57	 9.40 50.40	 85	 48	 79	 .08	 5.67	 -2.39
EBC	 1.60 .92 11.20	 11.10	 64	 37	 63	 .15	 3.61	 2.03
JRVIS	 .75 .46 7.40	 6.27	 29	 33	 68	 -.07	 7.17	 7.84
BAILY	 1.67 .37 5.47	 5.70	 117	 33	 42	 .26	 3.04	 .80

Mean	 1.38 .55 4.76	 18.34	 90	 44	 76	 .12	 4.89	 .45

3	 TARMC	 1.63 .56 50.20 12.70	 119	 51	 81	 .19	 1.89	 4.48
TFLGR	 1.68 .78 42.00	 6.10	 110	 78	 93	 .23	 1.81	 .21
WMPEY	 1.85 .43 31.10	 6.90	 176	 48	 88	 .29	 1.84	 1.85
BEAZR	 1.71 .57 78.40	 5.30	 126	 55	 76	 .22	 1.55	 .39

Mean	 1.72 .59 50.43	 7.75	 133	 58	 85	 .23	 1.77	 1.73

4	 McTHY	 1.64 .30 21.40	 5.20	 439	 49	 98	 .58	 1.09	 6.21
WLSNB	 2.01 .14 6.80 23.90	 328	 6 121	 .48	 1.89	 .27
WSBRY	 2.20 .04 34.90	 7.80	 322	 5 103	 .49	 1.93	 -.73
PRSMN	 2.22 .02 9.60 12.30	 359	 4	 64	 .55	 1.71	 1.59
BLWAY	 2.01 .13 4.90	 8.40	 259	 17	 95	 .38	 2.17	 .59
BLNCH	 3.00 .05 27.30 11.30	 293	 5	 55	 .54	 1.76	 .62

Mean	 2.18 .11 17.48 11.48	 333	 14	 89	 .50	 1.76	 1.43

5	 BRYNT	 2.04 .03 0.00 72.60	 293	 5	 95	 .42	 1.88	 .39
WLSNC	 2.62 .06 9.60 35.40	 520	 12	 62	 .90	 1.04	 .11

Mean	 2.33 .05 4.80 54.00	 407	 9	 79	 .66	 1.46	 .25

6	 CNLSN	 2.87 .82 21.70 25.00	 248	 80	 95	 .62	 1.52	 2.85
RAINE	 1.81 .94 7.50	 7.60	 122	 50	 90	 .34	 2.31	 3.58
EGRTN	 1.60 .50 76.80	 3.40	 125	 75 108	 .27	 1.38	 12.99
CALA	 3.20 .75 8.40	 6.40	 241	 62	 78	 .59	 1.56	 1.09

Mean	 2.37 .75 28.60	 10.60	 184	 67	 93	 .45	 1.69	 5.13

7	 WARD	 2.25 .10 47.20	 4.50	 382	 17	 51	 .61	 .73	 15.98
Mean	 2.25 .10 47.20	 4.50	 382	 17	 51	 .61	 .73	 15.98
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TIlE STRATEGIC GROUP MIEMBERSHIPS FOR 1988. USING wARD's METHOD (continued)

GROUP FIRM ROCE ROSF MARGN GRTH EPS

1	 AMEC	 23.4	 25.8	 4.7	 65.1	 25.9
WDROW	 10.9	 13.6	 8.6	 39.9	 20.1
COSTN	 13.6	 21.4	 8.8	 21.3	 31.7
MOWLM 20.4	 29.3	 6.0	 25.0 47.3
McLPN	 13.0	 15.2	 3.5	 .6	 36.5
LILLY	 17.2	 17.8	 3.8	 -18.0	 7.5
TRRFF	 32.4	 48.0	 4.0	 54.0	 35.7

Mean	 18.7	 24.4	 5.6	 26.8	 29.2

2	 LAING	 32.7	 40.0	 5.1	 26.4	 52.5
LOVLL	 22.4	 26.2	 6.4	 18.2	 28.0
HGGSH	 27.4	 28.3	 7.3	 28.4	 43.1
LWRNC	 35.4	 42.8	 8.1	 14.8	 25.1
TLBRY	 35.1	 40.9	 7.9	 31.6	 48.9
GLFRD	 35.2	 38.6	 4.1	 30.5	 6.6
BIRSE	 36.8	 40.0	 5.8	 61.9	 6.0
TRY	 25.3	 27.7	 4.6	 79.1	 9.7
EEC	 23.7	 26.4	 6.6	 6.2	 23.8
JRVIS	 12.7	 13.6	 1.8	 16.2	 6.0
BAIILY	 23.7	 34.8	 7.8	 54.8	 6.4

Mean	 28.2	 32.7	 6.0	 33.5	 23.3

3	 TARMC	 27.0	 49.5	 14.3	 27.3	 34.3
TFLGR	 16.7	 28.0	 9.2	 15.6	 33.1
'WMIPEY	 15.7	 22.4	 8.5	 17.5	 32.8
BEAZR	 12.2	 25.0	 8.5	 30.0	 26.1

Mean	 17.9	 31.2	 10.1	 22.6	 31.6

4	 McTHY	 24.8	 32.7	 22.8	 51.4	 43.6
VLSNB	 49.2	 52.7	 26.1	 59.0	 38.1

WSBRY	 24.1	 35.8	 12.5	 30.8	 26.3
PRSMN	 42.4	 49.2	 24.8	 61.8	 24.0
BLWAY	 29.7	 34.3	 13.7	 21.6	 34.0
BLNCH	 29.2	 37.1	 16.5	 35.9	 14.7

Mean	 33.2	 40.3	 19.4	 43.4	 30.1

5	 BRYN'!'	 36.2	 42.2	 19.3	 29.1	 15.6
WLSNC	 34.2	 38.8	 32.8	 10.6	 19.1

Mean	 35.2	 40.5	 26.1	 19.9	 17.4

6	 CNLSN	 20.5	 25.7	 13.4	 20.4	 27.9
RAINE	 14.9	 18.7	 6.4	 398.2	 8.4
EGRTN	 10.0	 23.2	 7.3	 -4.0	 11.2
CALA	 18.4	 22.2	 11.8	 37.2	 14.4

Mean	 16.0	 22.5	 9.7	 113.0	 15.5

7	 WARD	 17.6	 26.0	 24.2	 23.6	 18.1
Mean	 17.6	 26.0	 24.2	 23.6	 18.1
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THE STRATEGIC GROUP MEMBERSHIPS FOR 1989, USIIG WARD'S METHOD

SR
	

UKG PAYO

.26	 .84
	

34.90
.56	 .55
	

41.80
.44	 .74
	

34.90
.50	 .82
	

25.70
.67	 .67
	

57.00
.51	 .75
	

38.86

.59
	

1.00
	

17.60
.79
	

1.00
	

19.00
.59
	

1.00
	

30.60
.74
	

1.00
	

14.60
.69
	

1.00
	

20.45

.42	 .48
	

23.70
.48	 .55
	

23.70

1.00
	

1.00
	

18.10
.85	 .85
	

64.50
1.00
	

1.00
	

23.90
1.00
	

1.00
	

26.80
.94
	

1.00
	

18.10
1.00
	

1.00
	

58.10
.99	 .98
	

34.92

.70	 .92
	

26.20
.92
	

1.00
	

5.10
.95
	

1.00
	

23.65
.86	 .97
	

18.32

.73	 .92
	

30.10
.69	 .75
	

38.90
.57	 .89
	

50.70
.84	 .94
	

38.40
.40	 .95
	

25.80
.43	 .99
	

26.70
.64
	

1.00
	

28.40
.56	 .99
	

40.80
.43	 .82
	

48.50
.69	 .87
	

28.10
.44	 .86
	

27.80
.72
	

1.00
	

51.90
.55
	

1.00
	

27.10
.60	 .93
	

35.63

.71	 .98
	

34.90
.58	 .99
	

45.50
.78	 .85
	

40.20

.65	 .85
	

146.80
.68	 .90
	

146.80

GROUP FIRM	 SLZE (tm) EMPLY GDIV ADIV

1	 TARMC	 3409.20 32073	 .71	 .20
TFLGR	 2931.90	 29103	 .36	 .41
W1'/IPEY	 2008.00	 17400	 .57	 .34
AM1EC	 1992.60	 30121	 .68	 .40
COSTN	 1327.90	 13750	 .50	 .51

Mean	 2333.92	 24489	 .60	 .41

2	 WLSNC	 192.64	 795	 1.00	 .43
WLSNB	 147.70	 691	 1.00	 .67
WARD	 63.39	 503	 1.00	 .45
BAILY	 17.24	 188	 1.00	 .59

Mean	 105.24	 544	 1.00	 .56

3	 BEAZR	 1969.80 20462	 .43	 .33
Mean	 1969.80	 20462	 .57	 .44

4	 WSBRY	 153.96	 502	 1.00	 1.00
McTHY	 131.40	 2002	 .75	 .75

PRSMN	 129.09	 607	 1.00	 1.00

BLWAY	 118.13	 755	 1.00	 1.00
CALA	 78.94	 344	 1.00	 .89
BLNCH	 45.33	 116	 1.00	 1.00

Mean	 109.48	 721	 .96	 .94

5	 LILLY	 294.35	 3839	 .85	 .54
BIRSE	 189.08	 1063	 1.00	 .85
JRVIS	 51.36	 562	 1.00	 .90

Mean	 178.26	 1821	 .95	 .78

6	 LAING	 1351.80	 12800	 .86	 .57

	

WDROW 1285.40	 9202	 .60	 .51

McLPN	 642.82	 6585	 .80	 .39
HGGSH	 419.13	 2210	 .88	 .71
LOVLL	 390.83	 2995	 .99	 .28
CNLSN	 349.50	 1800	 .97	 .36
BRYNT	 314.80	 1003	 1.00	 .48
RAINE	 296.17	 3848	 .98	 .42

	

LWRNC 262.92	 1512	 .70	 .36
TRRFF	 151.52	 2496	 .78	 .51
EGRTN	 145.70	 799	 .76	 .31
TRY	 95.64	 492	 1.00	 .56
EBC	 66.03	 564	 1.00	 .39

Mean	 444.02	 3562	 .88	 .46

7	 TLBRY	 231.20	 2683	 .96	 .59

GLFRD	 197.33	 1698	 .98	 .47

Mean	 214.27	 2191	 .97	 .53

8	 MO\VLM 1305.00	 18117	 .74	 .48

Mean	 1305.00	 18117	 .81	 .52

277



THE STRATEGIC GROUP MEMBERSHIPS FOR 1989, USING WARD'S METHOD (continued)

CAPEX

19.42
-.59

4.15
1.80

18.77
8.71

.02

.41
-14.85

1.66
-3.19

103.03
103.03

.29
-1.07
-.10
-.95
1.36
.29
-.03

1.38
2.55
34.11
12.68

1.78
.72
.09

2.57
-.53

.43
1.71
3.56

-.05
.79

12.35
1.09
1.23
1.98

-.04
.77
.37

1.75
1.75

GROUP FIRM CR Q DEOTY LNTC SD DD CD WRKC ASST

1	 TARMC	 1.58 .54 34.00	 6.10 113	 52	 83	 .18	 1.55

TFLGR	 1.62 .84 51.25	 11.40 106	 79	 96	 .28	 1.87
WMPEY	 1.91 .42 46.82	 4.00 170	 41	 83	 .32	 1.62
AMIEC	 1.21 .76 10.78	 9.20	 46	 76	 94	 .09	 5.21
COSTN	 1.41 .72 103.34	 2.90	 79	 69	 97	 .15	 1.36

Mean	 1.55 .66 49.24	 6.72	 103	 63	 91	 .20	 2.32

2	 WLSNC	 3.84 .20 24.50	 8.80 491	 22	 50	 1.15	 .83
WLSNB	 2.45 .06	 5.20 16.50 376	 3	 73	 .64	 1.42
WARD	 3.39 .16 59.67	 1.70 414	 20	 55	 .89	 .66
BAIILY	 1.53 .16	 7.64	 7.30	 173	 20	 38	 .35	 2.33

Mean	 2.80 .15 24.25	 8.58 364	 16	 54	 .76	 1.31

3	 BEAZR	 1.55 .61 90.08	 3.10 117	 79	 93	 .28	 .66
Mean	 1.55 .61	 90.08	 3.10	 117	 79	 93	 .28	 .66

4	 WSBRY	 2.82 .06 27.22 13.20 410	 9	 83	 .80	 1.23
McTHY	 1.42 .10 15.39	 1.50 616	 37	 75	 1.48	 .52
PRSMN	 2.46 .02	 6.00	 8.30 403	 4	 61	 .81	 1.17
BLWAY	 3.06 .20	 5.81	 6.20 306	 13	 78	 .60	 1.50
CALA	 2.99 .45	 9.80	 8.20 242	 39	 74	 .52	 1.74
BLNCH	 2.96 .07 25.29	 2.80 239	 6	 52	 .45	 1.79

Mean	 2.62 .15	 14.92	 6.70 369	 18	 71	 .78	 1.33

5	 LILLY	 1.30 .74 117.60	 4.90	 64	 79	 97	 .12	 2.91
BIRSE	 1.07 .65	 3.60 30.30	 61	 74	 88	 .15	 4.12
JRVIS	 1.05 .88	 18.50	 4.70	 16	 87	 100	 .02	 1.90

Mean	 1.14 .76 46.57	 13.30	 47	 80	 95	 .10	 2.98

6	 LAING	 1.33 .27 19.50	 5.20	 90	 15	 85	 .13	 4.26
'WDROW 1.33 .62 24.80	 6.40	 98	 60	 95	 .19	 1.04
McLPN	 1.14 .56	 1.41	 3.70	 83	 71	 96	 .14	 2.64
HGGSH	 1.45 .50	 .90 12.10 109	 53	 82	 .19	 3.39
LOVLL	 1.42 .22 10.55	 4.70 199	 26 113	 .29	 2.53

CNLSN	 2.33 .59 16.72 11.20 239	 68	 107	 .51	 1.82
BRYNT	 1.83 .04	 0.00	 11.10 330	 8	 107	 .54	 1.53
RAINE	 1.42 .45	 5.90	 8.00 135	 58 105	 .21	 3.61
LWRNC	 1.42 .32 10.70	 2.60 188	 53	 90	 .35	 2.54
TRRFF	 1.01 .73 17.49	 3.80	 26	 62	 62	 .07	 6.09
EGRTN	 1.29 .38 53.40 10.90 135	 57	 60	 .31	 1.28
TRY	 1.38 .70 12.57	 3.60	 66	 58	 82	 .21	 3.34
EBC	 1.67 .65 26.40	 7.20 114	 42	 94	 .20	 3.09

Mean	 1.46 .46 15.41	 6.96	 139	 49	 91	 .26	 2.86

7	 TLBRY	 1.66 .78	 .10 190.40	 91	 58	 73	 .19	 4.44
GLFRD	 1.26 .91	 .20 136.90	 36	 66	 89	 .08	 7.73

Mean	 1.46 .85	 .15 163.65	 64	 62	 81	 .13	 6.09

8	 MOWLM 1.14 .83 41.99 2.20 34 83	 80	 .09	 3.45
Mean	 1.14 .83 41.99	 2.20	 34	 83	 80	 .09	 3.45
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TIlE STRATEGIC GROUP MEMBERSHIPS FOR 1989, USING WARD'S METHOD (continued)

GROUP FIRM	 ROCE ROSF MARGN GRTH EPS

1	 TARMC	 16.4	 20.5	 10.7	 23.8	 32.3
TFLGR	 24.6	 18.9	 9.1	 18.0	 40.1
WMPEY	 11.8	 14.5	 6.7	 18.5	 30.1
AMEC	 17.3	 26.8	 4.6	 52.1	 34.2
COSTN	 9.4	 9.1	 4.3	 30.3	 20.3

Mean	 15.9	 18.0	 7.1	 28.5	 31.4

2	 WLSNC	 21.1	 26.6	 28.1	 19.2	 19.6
WLSNB	 27.9	 41.4	 27.3	 -1.2	 39.2
WARD	 7.8	 17.7	 7.5	 6.1	 8.5
BAILY	 33.0	 33.2	 12.2	 30.3	 13.0

Mean	 22.4	 29.7	 18.8	 13.6	 20.1

3	 BEAZR	 7.7	 7.0	 7.2	 46.6	 31.9
Mean	 7.7	 7.0	 7.2	 46.6	 31.9

4	 WSBRY	 25.4	 31.4	 23.6	 25.3	 48.5
McTIIY	 2.9	 9.1	 5.4	 -12.2	 6.0
PRSM1N	 27.7	 33.8	 25.3	 8.3	 24.7
BLWAY	 15.3	 25.9	 14.4	 15.3	 40.0
CALA	 18.0	 25.4	 12.7	 35.8	 18.3
BLNCH	 10.6	 19.9	 7.1	 6.8	 6.7

Mean	 16.7	 24.2	 14.8	 13.2	 24.0

5	 LILLY	 33.1	 23.7	 6.5	 43.9	 9.6
BIRSE	 29.8	 23.3	 5.5	 77.1	 13.3
JRVIS	 8.2	 9.9	 4.2	 24.0	 10.0

Mean	 23.7	 19.0	 5.4	 48.3	 11.0

6	 LAING	 18.8	 22.4	 4.2	 .5	 43.3
WDROW	 8.9	 11.2	 8.8	 6.6	 22.9
McLPN	 7.6	 13.4	 3.7	 10.5	 29.3
HGGSH	 17.9	 23.4	 6.3	 22.2	 50.0
LOVLL	 19.2	 23.9	 7.4	 2.1	 34.2
CNLSN	 13.9	 21.3	 10.6	 30.3	 28.7
BRYNT	 22.5	 27.5	 16.3	 21.2	 16.2
RAIINE	 23.0	 28.4	 7.9	 41.2	 12.4
LWRNC	 15.0	 23.7	 5.7	 10.5	 15.7

TRRFF	 36.2	 31.6	 3.8	 39.0 53.6
EGRTN	 26.4	 18.5	 13.0	 32.8	 31.8
TRY	 12.8	 21.1	 4.7	 11.2	 10.4
EBC	 22.9	 28.9	 8.0	 18.0	 29.8

Mean	 18.9	 22.7	 7.7	 18.9	 29.1

7	 TLBRY	 40.3	 53.1	 11.9	 25.3	 91.9
GLFRD	 26.8	 38.6	 5.1	 12.6	 8.0

Mean	 33.6	 45.9	 8.5	 19.0	 50.0

8	 MOWLM	 6.1	 10.5	 1.7	 31.7	 14.3
Mean	 6.1	 10.5	 1.7	 31.7	 14.3
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TIlE STRATEGIC GROUP MIEMBERSFIIPS FOR 1990, USING WARD'S METHOD

SR
	

UKG
	

PAYO

.53	 .84
	

45.30
.71	 .83
	

86.90
.80	 .95
	

85.60
.73	 .79
	

56.80
.87	 .92
	

198.40
.77	 .97
	

47.50
.74	 .89	 -83.10
.74	 .89
	

62.49

1.00
	

1.00
	

24.60
1.00
	

1.00
	

29.90
1.00
	

1.00
	

53.60
.85	 .85	 -3.70

1.00
	

1.00
	

0.00
.77
	

1.00
	

16.50
.96	 .98
	

20.15

.66	 .53
	

82.90
.50	 .49
	

34.40
.69	 .70
	

782.10
.66	 .61
	

299.80

.73	 .98
	

32.40
.94
	

1.00
	

27.50
.79
	

1.00
	

91.50
.90
	

1.00
	

49.90
.97
	

1.00
	

47.80
.87
	

1.00
	

49.82

.32	 .85
	

67.90
.46	 .76
	

126.40
.60	 .89
	

48.50
.54	 .96
	

41.10
.57
	

1.00
	

75.00
.43	 .86
	

179.70
.57
	

1.00
	

42.20
.49	 .90
	

82.97

.49	 .96
	

37.40
.46
	

1.00
	

199.60
.50	 .98
	

118.50

.58
	

1.00
	

51.70
.58
	

1.00
	

51.70

.70
	

1.00
	

33.40
.77
	

1.00
	

28.60
.68
	

1.00
	

54.90
.73
	

1.00
	

38.97

GROUP FIRM	 SIZE (mi) EMPLY GDIV ADIV

AMEC	 2218.30 30396	 .72	 .44

	

MOWLM 1522.00 18299	 .69	 .56
LAING	 1518.80	 13100	 .91	 .66
WDROW 1411.60	 9035	 .65	 .56
HGGSH	 487.98	 2253	 .85	 .76
TLBRY	 196.44	 2353	 .95	 .65
TRRFF	 172.94	 2540	 .80	 .58

Mean	 1075.44	 11139	 .81	 .61

2	 WSBRY	 174.36	 521	 1.00	 1.00
PRSMIN	 136.39	 646	 1.00	 1.00
BLWAY	 126.23	 609	 1.00	 1.00
McTHY	 87.70	 900	 .75	 .75
BLNCH	 37.45	 84	 1.00	 1.00
BAILY	 17.48	 182	 1.00	 .63

Mean	 96.60	 490	 .96	 .90

3	 TFLGR	 3045.70 28928	 .34	 .50
BEAZR	 2305.40 22307	 .44	 .38
COSTN	 1492.30	 14832	 .53	 .54

Mean	 2281.13	 22022	 .48	 .53

4	 LILLY	 323.04	 3835	 .95	 .58
BIRSE	 220.49	 1127	 1.00	 .88
TRY	 124.61	 557	 1.00	 .64
CALA	 88.52	 336	 1.00	 .82
JRVIS	 64.02	 666	 1.00	 .95

Mean	 164.14	 1304	 .99	 .79

5	 TARMC	 3606.60 34888	 .73	 .21
WMPEY	 1905.00 16300	 .60	 .35
McLPN	 665.24	 5999	 .81	 .42
RAINE	 399.94	 4423	 .93	 .40
BRYNT	 288.20	 946	 1.00	 .45

L\VRNC	 261.55	 1478	 .70	 .36
EBC	 65.17	 572	 1.00	 .42

Mean	 1027.39	 9229	 .83	 .38

6	 LOVLL	 394.61	 2948	 1.00	 .44
CNLSN	 309.12	 1888	 .99	 .42

Mean	 351.87	 2418	 1.00	 .49

7	 GLFRD	 223.72	 1746	 .99	 .43
Mean	 223.72	 1746	 .99	 .43

8	 WLSNC	 195.81	 832	 1.00	 .55
WLSNB	 129.10	 652	 1.00	 .64
WARD	 52.32 404	 1.00	 .52

Mean	 125.74	 629	 1.00	 .59
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TILE STRATEGIC GROUP MIEMBERSHIIPS FOR 1990, USING WARD'S METHOD (continued)

	

GROUP FIRM	 CR	 DEQTY INTC SD DD CD WRKC ASST

	AMEC	 1.18 .79 23.56	 5.1	 40	 73	 95	 .06	 5.46

	

MOWLM 1.12 .86 44.57	 2.9 26 66 76	 .06	 4.23

	

LAING	 1.38 .60 28.33	 2.8	 75	 35	 86	 .11	 5.14

	

WDROW	 1.15 .56 24.66	 4.3	 90	 60 102	 .16	 1.33

	

HGGSH	 1.53 .54	 6.77	 2.4	 75	 37	 58	 .14	 4.23

	

TLBRY	 1.61 .64 5.32	 83.4	 111	 57	 74	 .21	 3.47

	

TRRFF	 .86 .65 17.20	 .5	 14	 55	 62	 .02	 8.65
Mean	 1.26 .66 21.49	 14.5	 62	 55	 79	 .11	 4.64

2	 WSBRY	 3.70 .12 45.44	 4.5 424	 14	 73	 .89	 1.09

	

PRSMN	 2.39 .02	 .66	 6.6 425	 4	 55	 .89	 1.06

	

BLWAY	 2.92 .24 0.00	 35.0 271	 13	 66	 .53	 1.77

	

McTHY	 1.59 .16 25.22	 .5 730	 32	 66	 2.02	 .38

	

BLNCH	 3.34 .15 69.50	 -2.1 320	 15	 89	 .67	 1.41

	

SAlLY	 1.51 .14	 4.45	 3.5 261	 24	 60	 .54	 1.75
Mean	 2.58 .14 24.21	 8.0 405	 17	 68	 .92	 1.24

3	 TFLGR	 1.60 .87 60.59	 3.3	 89	 70	 87	 .26	 2.00

	

BEAZR	 1.22 .44 73.48	 2.0	 84	 51	 93	 .19	 .90

	

COSTN	 1.26 .73 94.93	 1.1	 57	 63	 84	 .12	 1.89
Mean	 1.36 .68 76.33	 2.1	 77	 61	 88	 .19	 1.60

4	 LILLY	 1.29 .58 97.13	 2.2	 84	 58	 99	 .13	 4.30

	

BIRSE	 1.24 .78	 1.38	 27.0	 81	 81	 100	 .28	 2.69

	

TRY	 1.17 .68 36.18	 2.3	 35	 40	 79	 .10	 5.30

	

CALA	 1.91 .50 9.36	 3.4 216	 77	 112	 .43	 1.95
	JRVIS	 1.02 .91 45.06	 2.1	 12	 81	 94	 .05	 2.28

Mean	 1.33 .69 37.82	 7.4	 86	 67	 97	 .20	 3.30

5	 TARMC	 1.69 .62 29.02	 3.4	 95	 51	 74	 .18	 1.64

	

'WMPEY	 1.82 .49 51.07	 1.9 136	 40	 82	 .25	 1.74

	

McLPN	 1.08 .57	 .01	 1.7	 66	 64	 84	 .12	 2.73

	

RAINE	 1.35 .54 4.80	 6.1	 87	 45	 82	 .13	 4.34

	

BRYNT	 1.89 .09 0.00	 3.6 328	 17	 113	 .54	 1.56

	

L'WRNC	 1.33 .31 4.22	 1.3	 170	 51	 81	 .36	 2.36

	

EBC	 1.90 .53 33.58	 3.1	 153	 22	 97	 .27	 2.76
Mean	 1.58 .45 17.53	 3.0	 148	 41	 88	 .26	 2.45

6	 LOVLL	 1.87 .31 81.46	 2.4 216	 26 113	 .38	 2.02

	

CNLSN	 3.27 .96 72.42	 1.9 320	 70 116	 .87	 1.09
Mean	 2.57 .64 76.94	 2.2 268	 48	 115	 .63	 1.56

7	 GLFRD	 1.24 .91	 .03	 181.8	 32	 60	 87	 .07	 8.44
Mean	 1.24 .91	 .03	 181.8	 32	 60	 87	 .07	 8.44

8	 WLSNC	 4.34 .31 9.23	 7.8 441	 27	 52	 1.04	 .93

	

WLSNB	 2.97 .10 9.90	 26.1 457	 5	 89	 .88	 1.03

	

WARD	 5.71 .25 55.27	 1.4 486	 23	 51	 1.17	 .64
Mean	 4.34 .22 24.80	 11.8 461	 18	 64	 1.03	 .87

CAPEX

.24

.41
-2.02

.18
-.24

.17
-.36
-.23

.16
.03

-.89
-15.28

-7.74
-4.32
-4.67

-.15
-11.93

-5.05
-5.71

.28
1.25

2.73
-.33
1.74
1.13

-.41
-1.73
4.15
.55

-.03
-.07
-.03
.35

-.29
.09
-.10

.31
.31

-1.12
.69

-3.42
-1.28
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TILE STRATEGIC GROUP MIEMBERSJEIIPS FOR 1990, USING WARD'S METHOD (continued)

GROUP FIRM	 ROCE ROSF MARGN GRTH EPS

1	 AMEC	 15.59	 21.19	 2.86	 11.3	 20.9
MOWLM	 9.46	 17.24	 2.23	 16.6	 23.6
LAING	 6.81	 10.15	 1.32	 12.4	 15.2
WDROW	 7.89	 12.31	 5.91	 9.8	 16.2
HGGSH	 5.39	 7.62	 1.41	 16.4	 9.7
TLBRY	 35.43	 41.79	 10.19 -15.0	 70.0
TRRFF	 -4.66	 -10.75	 -.54	 14.1	 -5.1

Mean	 10.84	 14.22	 3.34	 9.4	 21.5

2	 WSBRY	 17.63	 26.62	 16.12	 13.2	 35.0
PRSMIN	 22.49	 32.23	 21.14	 5.7	 21.7
BLWAY	 15.59	 15.59	 8.79	 6.9	 19.9
McTHY	 -4.74	 -10.94	 -12.31 -33.3	 -20.7
BLNCH	 -18.19	 -32.09	 -12.94 -17.4	 -13.4
BAJLY	 18.18	 36.64	 10.36	 1.4	 11.5

Mean	 8.49	 11.34	 5.19	 -3.9	 9.0

3	 TFLGR	 9.97	 19.31	 4.97	 3.9	 20.1
BEAZR	 4.13	 10.05	 4.58	 17.0	 22.8
COSTN	 .69	 1.74	 .37	 12.4	 1.5

Mean	 4.93	 10.37	 3.31	 11.1	 14.8

4	 LILLY	 18.83	 44.79	 4.38	 9.7	 8.0
BIRSE	 16.65	 30.02	 6.18	 16.6	 15.3
TRY	 7.66	 14.71	 1.45	 30.3	 5.6
CALA	 8.34	 10.22	 4.27	 12.1	 6.8
JRVIS	 3.58	 5.72	 1.57	 15.7	 4.2

Mean	 11.01	 21.09	 3.57	 16.9	 8.0

5	 TARMC	 8.69	 11.92	 5.29	 5.8	 16.7
WMPEY	 3.96	 6.87	 2.27 -5.1	 8.3
McLPN	 3.77	 7.07	 1.38	 3.5	 19.8

RAINE	 29.63	 39.43	 6.83	 35.0	 13.7
BRYNT	 10.86	 12.79	 6.97	 -8.4	 6.2
LWRNC	 3.22	 7.70	 1.36	 -.5	 2.5
EBC	 14.88	 19.71	 5.39	 -1.3	 19.0

Mean	 10.72	 15.07	 4.21	 4.1	 12.3

6	 LOVLL	 9.95	 21.13	 4.92	 1.0	 24.1
CNLSN	 2.84	 5.29	 2.61 -11.6	 3.9

Mean	 6.40	 13.21	 3.77	 -5.3	 14.0

7	 GLFRD	 38.89	 39.97	 4.61	 13.4	 8.0
Mean	 38.89	 39.97	 4.61	 13.4	 8.0

8	 WLSNC	 14.88	 17.29	 15.86	 1.6	 11.3
WLSNB	 24.06	 27.12	 23.32 -12.6	 28.7
WARD	 4.81	 7.59	 7.50	 -17.5	 4.7

Mean	 14.58	 17.33	 15.56	 -9.5	 14.9
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UKG

.66

.90

.49
.79
.79
.69
1.00
.76

.95

.88

.95

.98
1.00
1.00
1.00
1.00
.97

1.00
1.00
1.00

1.00
1.00

.82
.96
.96
1.00
1.00
1.00
.96

1.00
1.00
1.00
1.00

.93
1.00

.99

.85
85

.95

.95

PAYO

113.2
-94.3
48.3

-749.1
-504.5
-13.6
-22.5

-174.6

-15.8
74.5

-32.5
86.5
39.3

-72.7
147.2
37.2
33.0

89.2
87.2
88.2

0.0
0.0

-139.6
-.2

57.4
0.0

151.2
65.8
22.4

38.6
-61.6
53.6
36.4
-4.1
-2.6
10.1

2673.3
2673.3

90.1
90.1

SR

.79

.59

.55
.74
.73
.72
.97
.73

.82

.63

.90

.77

.94

.98

.88

.76
.84

.60
1.00
.80

1.00
1.00

.44
.45
.50
.45
.55
.47
.49

.77
1.00
1.00
.78
.93
.77
88

.34

.34

80
.80

TH1E STRATEGIC GROUP MEMBERSIEIIPS FOR 1991, USING WARD'S METHOD

GROUP FIRM SIZE (rn) EMPLY GD1V ADIV

1	 TFLGR	 3225.10	 32133	 .50	 .65
AMEC	 2338.20 30056	 .81	 .46
BEAZR	 1927.60 22953	 .43	 .40
WDROW 1394.50	 8884	 .64	 .57

	

MOWLM 1386.00 15800	 .64	 .58
COSTN	 1315.70	 14276	 .52	 .58
CALA	 93.30	 345	 1.00	 .94

Mean	 1668.63	 17778	 .66	 .61

2	 LAING	 1577.60	 12800	 .91	 .68
McLPN	 620.81	 5269	 .78	 .45
HGGSH	 345.17	 1830	 .91	 .81
LILLY	 339.72	 3673	 .96	 .62
BIRSE	 316.54	 1589	 1.00	 .89
JRVIS	 119.65	 1042	 1.00	 .96
TRY	 114.26	 506	 1.00	 .78
BAILY	 16.46	 156	 1.00	 .64

Mean	 431.28	 3358	 .95	 .74

3	 GLFRD	 225.12	 1798	 1.00	 .44
BLWAY	 108.24	 589	 1.00	 1.00

Mean	 166.68	 1194	 1.00	 .72

4	 BLNCH	 20.73	 45	 1.00	 1.00
Mean	 20.73	 45	 1.00	 1.00

5	 WMPEY	 1689.90 14400	 .68	 .34
LOVLL	 362.98	 2444	 1.00	 .36
RATNE	 352.06	 3993	 .93	 .38
CNLSN	 324.16	 1595	 .99	 .38
BRYNT	 282.80	 897	 1.00	 .43
EBC	 59.97	 516	 1.00	 .34

Mean	 511.98	 3974	 .94	 .39

6	 WLSNC	 197.94	 799	 1.00	 .63
WSBRY	 171.10	 521	 1.00	 1.00
PRSMN	 143.83	 701	 1.00	 1.00
WLSNB	 135.90	 691	 1.00	 .66
McTHY	 73.10	 703	 .87	 .87
WARD	 29.69	 320	 1.00	 .62

Mean	 125.26	 623	 .98	 .80

7	 TARMC	 3225.10 31734	 .74	 .22
Mean	 3225.10	 31734	 .74	 .22

8	 TLBRY	 239.58	 3077	 .90	 .67
Mean	 239.58	 3077	 .90	 .67
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TIlE STRATEGIC GROUP MEMBERSHIPS FOR 1991, USING WARD'S METHOD (continued)

GROUP FJRM CR Q DEQTY LNTC SD DD CD WRKC ASST

1	 TFLGR	 1.26 .90 57.32	 3.6	 69 108	 127	 .27	 1.80
AMEC	 1.24 .89 15.06	 0.0	 34	 77	 99	 .08	 4.96
BEAZR	 1.35 .55	 77.91	 1.7	 101	 58	 96	 .38	 .67
WDROW 1.15 .55 24.96	 .9	 87	 62 110	 .10	 1.45
MOWLM 1.16 .87 36,03	 1.2	 27	 69	 80	 .06	 3.72
COSTN	 1.35 .98 87,75	 -.8	 47	 69	 92	 .20	 1.77
CALA	 2,03 .43 30,66	 -.8	 212	 59	 111	 .43	 2.00

Mean	 1,36 .74 47.10	 .8	 82	 72	 102	 .22	 2.34

2	 LAING	 1.29 .69 42.37 -7.4	 49	 35	 77	 .08	 6.17
McLPN	 1.19 .71	 0,00	 2.2	 65	 67	 90	 .15	 2.42
HGGSH	 1.59 .47	 2.36 -4.0	 86	 39	 69	 .19	 3.11
LILLY	 1.37 .66 66,09	 .3	 74	 60	 88	 .13	 3.89
BIRSE	 1.06 .70	 1.01	 17.5	 55	 64	 88	 .16	 3.38
JRVIS	 1.04 .93 50.34	 1.2	 8	 59	 73	 .01	 4.84
TRY	 1.31 .87 46,44 12.3	 40	 59	 89	 .11	 4.38
BAJLY	 1.71 .13	 3.38	 1.4	 247	 20	 38	 .61	 1.60

Mean	 1.32 .65 26.50	 2.9	 78	 50	 77	 .18	 3.72

3	 GLFRD	 1.21 .88	 .94 82.9	 31	 53	 77	 .09	 6.23
BLWAY	 3.10 1.07	 0.00 55.8	 299	 29 113	 .87	 1.07

Mean	 2.15 .98	 .47 69.4	 165	 41	 95	 .48	 3.65

4	 BLNCH	 2.47 .10 981.31 -4.6	 286	 13	 74	 .66	 1.41
Mean	 2.47 .10 981.31	 -4.6	 286	 13	 74	 .66	 1.41

5	 WMPEY 1.65 .47 42.31	 .6	 130	 34	 90	 .23	 1.64
LOVLL	 1.31 .39	 12.46 -2.0	 155	 28	 117	 .31	 2,40
RAINE	 1.48 .56	 3.86	 20.6	 90	 39	 87	 .14	 4.07
CNLSN	 4.17 1.22 95.28 -3.2	 208	 41	 75	 .68	 1.39
BRYNT	 2.41 .10	 0.00	 3.3	 363	 16	 121	 .67	 1.35
EEC	 2.02 .51 32.26	 3.6	 157	 19	 89	 .29	 2.44

Mean	 2.17 .54 31.03	 3.8	 184	 30	 97	 .39	 2.22

6	 WLSNC	 5.36 .32 17.72 15.0	 483	 28	 42	 1.22	 .81
WSBRY	 5.72 .27 63.92	 .1	 347	 9	 54	 .85	 1.06
PRSMN	 3.53 .05	 .59	 8.3	 454	 6	 65	 .98	 .95
WLSNB	 3.31 .27	 0.00	 19.5 490	 7	 97	 1.06	 .84
McTHY	 1.78 .27 25.63	 -.2	 660	 70	 82	 1.89	 .38
WARD	 3.78 .30 60.99	 -.8	 738	 63	 94	 1.93	 .38

Mean	 3.91 .25 28.14	 7.0	 529	 31	 72	 1.32	 .74

7	 TARMC	 1.75 .69 37.45	 1.3	 89	 53	 76	 .19	 1.57
Mean	 1.75 .69 37.45	 1.3	 89	 53	 76	 .19	 1.57

8	 TLBRY	 1.25 .69	 7.94 10.5	 122 114	 170	 .19	 2.13
Mean	 1.25 .69	 7.94	 10.5	 122	 114	 170	 .19	 2.13

CAPEX

3,49
-.16

-1.69
.34

-.07
-1.83

.73
.12

-.72
-.75
-2.09
-.44

-1.65
-.81
.60

-1,48
-.92

-.49
1.74
.63

-.99
-.99

1.99
-3.36

-.21
-.19
0.00
4.49
.45

-.38
-.26
.37
.88

-6.84
-2.38
-1.44

-4.13
-4.13

16.00
16.00
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APPENDIX (E'

CLASSIFICATION RESULTS FOR 1986

	NO. OF	 PREDICTED GROUP MEMBERSHIP
ACTUAL GROUP	 CASES	 1	 2	 3	 4	 5	 6	 7	 8	 9

GROUP 1	 5	 4	 0	 0	 0	 0	 1	 0	 0	 0

	

80.0%	 0.0%	 0.0%	 0.0%	 0.0% 20.0%	 0.0%	 0.0%	 0.0%

GROUP 2	 4	 0	 2	 0	 1	 0	 1	 0	 0	 0

	

0.0%	 50.0%	 0.0%	 25.0%	 0.0%	 25.0%	 0.0%	 0.0%	 0.0%

GROU1 3	 3	 0	 0	 3	 0	 0	 0	 0	 0	 0

	

0.0%	 0.0%	 100.0%	 0.0%	 0.0%	 0.0%	 0.0%	 0.0%	 0.0%

GROUP 4	 3	 1	 0	 0	 2	 0	 0	 0	 0	 0

	

33.3%	 0.0%	 0.0%	 66.7%	 0.0%	 0.0%	 0.0%	 0.0%	 0.0%

GROUP 5	 5	 0	 0	 0	 1	 3	 0	 0	 0	 1

	

0.0%	 0.0%	 0.0%	 20.0%	 60.0%	 0.0%	 0.0%	 0.0%	 20.0%

GROUP 6	 5	 1	 0	 0	 1	 0	 3	 0	 0	 0
20.0%	 0.0%	 0.0%	 20.0%	 0.0%	 60.0%	 0.0%	 0.0%	 0.0%

GROUP 7	 2	 0	 0	 0	 0	 0	 0	 2	 0	 0

	

0.0%	 0.0%	 0.0%	 0.0%	 0.0%	 0.0% 100.0%	 0.0%	 0.0%

GROUP 8	 1	 0	 0	 0	 0	 0	 0	 0	 1	 0

	

0.0%	 0.0%	 0.0%	 0.0%	 0.0%	 0.0%	 0.0% 100.0%	 0.0%

GROUP 9	 1	 0	 0	 0	 0	 0	 0	 0	 0	 1

	

0.0%	 0.0%	 0.0%	 0.0%	 0.0%	 0.0%	 0.0%	 0.0%	 100.0%

PERCENT OF "GROUPED" CASES CORRECTLY CLASSIFIED: 72.41%

CLASSIFICATION RESULTS FOR 1987

NO. OF PREDICTED GROUP MEMBERSHIP
ACTUAL GROUP	 CASES	 1	 2	 3	 4	 5	 7	 8

GROUP	 1	 14	 10	 2	 1	 0	 0	 1	 0
71.4%	 14.3%	 7.1%	 0.0%	 0.0%	 7.1%	 0.0%

GROUP	 2	 5 0	 4	 0	 0	 0	 1	 0
0.0%	 80.0%	 0.0%	 0.0%	 0.0%	 20.0%	 0.0%

GROUP	 3	 4 0	 0	 4	 0	 0	 0	 0
0.0%	 0.0%	 100.0%	 0.0%	 0.0%	 0.0%	 0.0%

GROUP	 4	 8	 1	 2	 0	 3	 0	 0	 2
12.5%	 25.0%	 0.0%	 37.5%	 0.0%	 0.0% 25.0%

GROUP	 5	 1	 0	 0	 0	 0	 1	 0	 0
0.0%	 0.0%	 0.0%	 0.0%	 100.0%	 0.0%	 0.0%

GROUP	 6	 0 0	 0	 0	 0	 0	 0	 0
0.0%	 0.0%	 0.0°/o	 0.0°%	 0.0%	 0.0%	 0.0%

GROUP	 7	 1	 0	 0	 0	 0	 0	 1	 0
0.0%	 0.0%	 0.00/o	 0.0%	 0.0%	 100.0%	 0.0%

GROUP	 8	 1	 0	 0	 0	 0	 0	 0	 1
0.0°/o	 0.0%	 0.0%	 0.0%	 0.0%	 0.0% 100.00/o

PERCENT OF "GROUPED" CASES CORRECTLY CLASSIFIED: 70.59%
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