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Abstract

Abstract
Australian farmers are supplementing traditional practices with innovative strategies in an
effort to survive recent economic, environmental, and social crises in the rural sector. These
innovative strategies include moving towards a technology-based farm management style. A
review of past literature determines that, despite a growing awareness of the usefulness of
computers for farm management, there is concern over the limited demand for computerbased agricultural decision support systems (DSS). Recent literature indicates that women are
the dominant users of computers on family farms yet are hesitant to use computers for
decision support, and it is also unclear what decision-making roles women assume on family
farms. While past research has investigated the roles of women in the Australian rural sector,
there is a dearth of research into the interaction of women cotton growers with computers.
Therefore, this dissertation is an ontological study and aims to contribute to scholarly
knowledge in the research domain of Australian women cotton growers, agricultural DSS,
and cotton farm management.

This dissertation belongs in the Information Systems (IS) stream and describes an interpretive
single case study which explores the lives of Australian women cotton growers on family
farms and the association of an agricultural DSS with their farm management roles. Data
collection was predominantly through semi-structured interviews with women cotton growers
and cotton industry professionals such as DSS developers, rural extension officers,
researchers and educators, rural experimental scientists, and agronomists and consultants, all
of whom advise cotton growers. The study was informed by multiple sociological theories
with opposing paradigmatic assumptions: Giddens’ (1984) structuration theory as a metatheory to explore the recursiveness of farm life and technology usage; Rogers’ (1995)
diffusion of innovations theory with a functionalist approach to objectively examine the
features of the software and user, as well as the processes of technology adoption; and
Connell’s (2002) theory of gender relations with its radical humanist perspective to
subjectively investigate the relationships between farm partners through critical enquiry. The
study was enriched further by drawing on other writings of these authors (Connell 1987;
Giddens 2001; Rogers 2003) as well as complementary theories by authors (Orlikowski 1992;
Orlikowski 2000; Trauth 2002; Vanclay & Lawrence 1995). These theories in combination
have not been used before, which is a theoretical contribution of the study.

The agricultural DSS for the study was CottonLOGIC, an advanced farm management tool to
aid the management of cotton production. It was developed in the late 1990s by the CSIRO
and the Australian Cotton Cooperative Research Centre (CRC), with support from the Cotton
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Research and Development Corporation (CRDC). CottonLOGIC is a software package of
decision support and record-keeping modules to assist cotton growers and their advisors in the
management of cotton pests, soil nutrition, and farm operations. It enables the recording and
reporting of crop inputs and yields, insect populations (heliothis, tipworm, mirids and so on),
weather data, and field operations such as fertiliser and pesticide applications, as well as the
running of insect density prediction (heliothis and mites) and soil nutrition models.

The study found that innovative practices and sustainable solutions are an imperative in
cotton farm management for generating an improved triple bottom line of economic,
environmental and social outcomes. CottonLOGIC is an industry benchmark for supporting
these values through the incorporation of Best Management Practices (BMP) and Integrated
Pest Management (IPM) principles, although there were indications that the software is in
need of restructuring as could be expected of software over five years old. The evidence from
the study was that women growers are participants in strategic farm decisions but less so in
operational decisions, partly due to their lack of relevant agronomic knowledge. This
hindered their use of CottonLOGIC, despite creative attempts to modify it.

The study endorsed the existence of gender differences and inequalities in rural Australia.
Nevertheless, the study also found that the women are valued for their roles as business
partners in the multidisciplinary nature of farm management. All the same, there was
evidence that greater collaboration and cooperation by farm partners and advisors would
improve business outcomes. On the whole, however, women cotton growers are not passive
agents but take responsibility for their own futures. In particular, DSS tools such as
CottonLOGIC are instrumental in enabling women cotton growers to adapt to, challenge, and
influence farm management practices in the family farm enterprise, just as CottonLOGIC is
itself shaped and reshaped. Hence, a practical contribution of this study is to provide nonprescriptive guidelines for the improved adoption of agricultural DSS, particularly by rural
women, as well as increasing awareness of the worth of their roles as family farm business
partners.

Page iv

Acknowledgements

Acknowledgements
This dissertation has been a journey of nearly five years. I have been inspired and helped
along the way by many people, some of whom I will publicly cite, but to all I am forever
indebted. I will start the acknowledgements with my family and friends, and finish by
thanking my university colleagues.

My family has been a huge influence and, as well, I hope they have learnt a little about me.
My husband, Peter, has provided emotional support, never doubting my tenacity to finish.
Peter has had unstinting faith in the research topic which stemmed from his own rural
interests. Our children, Damian, Alicia, Kieran, and Lachlan have grown up wonderfully
along the way. As a family, we have shared lots of laughter, some tears, and heaps of
diversions – but perhaps, they could have been a little less messy around the house. I am an
animal lover, and the children have dubbed Kendrick, my beloved Scottish Terrier, as
‘Mum’s study buddy’. Kenny has stayed loyally by my side during extensive hours at the
computer when he would much rather have been out walking. My father, an educationalist
himself, has long maintained an interest in my research activities. My mother fought a
lifelong battle with poliomyelitis and died unexpectedly in October 2004. To my father and
mother, I dedicate this dissertation. Both parents taught me values that I hold dear to this day
and attempt to put into practice.

To my friends, I thank you for forgiving my temporary withdrawal from society. Hopefully
now we can meet up again, including my fellow pilots in the Australian Women Pilots’
Association.

Lastly, I wish to thank my colleagues who have been on the journey with me. My sincerest
gratitude to my supervisors: Dr Susan Nielsen of Griffith University who wisely and patiently
took me through the PhD process, and, without whom, I doubt I would have found the
intellectual strength to complete the journey; Dr Donald Kerr from Griffith University, whose
encouragement set me on the path to research; and Dr Michael Bange of the CSIRO, whose
magnanimous attitude opened the door to the research site, the cotton industry. My thanks
also to my mentors, Associate Professors Liisa von Hellens and Bradley Bowden, and to the
members of the QualIT Conference committee for their friendship and encouragement. My
thanks, too, to the rural participants of the field studies, in particular, the Wincott members,
who generously and warmly let me enter their lives. Finally, I would like to express my
gratitude to the Griffith Business School for awarding me a research fellowship for six
months’ teaching release so that I could finish the PhD without distraction.

Page v

Table of Contents

Table of Contents
CHAPTER 1: INTRODUCTION .......................................................................................... 1
INTRODUCTION ...................................................................................................................... 1
1.1 RESEARCH CONTRIBUTIONS ............................................................................................ 1
1.2 STATEMENT OF THE PROBLEM ........................................................................................ 2
1.3 RESEARCH OBJECTIVES ................................................................................................... 2
1.4 OUTLINE OF THE DISSERTATION ..................................................................................... 5
1.5 RESEARCH SITE ............................................................................................................... 8
1.5.1 The Australian Cotton Industry Today ..................................................................... 8
Best Management Practices (BMP)............................................................................. 10
Integrated Pest Management (IPM)............................................................................. 11
Natural Resource Management ................................................................................... 11
Risk Management........................................................................................................ 12
Biotechnology ............................................................................................................. 12
1.5.2 Where CottonLOGIC Fits in .................................................................................. 13
CottonLOGIC Description........................................................................................... 13
CottonLOGIC Support................................................................................................. 15
Farm Management Software ....................................................................................... 16
1.5.3 Explanation of Terms ............................................................................................. 16
CONCLUSION ....................................................................................................................... 17
CHAPTER 2: LITERATURE REVIEW ............................................................................ 18
INTRODUCTION .................................................................................................................... 18
2.1 GENDER AND FARM MANAGEMENT .............................................................................. 19
2.1.1 Farm Women as Decision-makers and Leaders..................................................... 20
2.1.2 The Situation of Farm Women’s Lives ................................................................... 21
2.1.3 Participation by Women on Farms......................................................................... 22
2.1.4 Women as ‘Invisible’ Farmers ............................................................................... 23
2.1.5 Farm Women’s Commitment .................................................................................. 23
2.2 GENDER AND INFORMATION TECHNOLOGY .................................................................. 24
2.2.1 Inherent Differences ............................................................................................... 24
2.2.2 Socially Constructed Differences ........................................................................... 26
Gendering of Technologies ......................................................................................... 26
2.2.3 Individual Differences ............................................................................................ 27
2.3 GENDER, INFORMATION SYSTEMS AND FARM MANAGEMENT ..................................... 28
2.3.1 Gender Relations .................................................................................................... 28
Traditional Gender Farm Roles ................................................................................... 29
2.3.2 Computer Usage for Farm Management................................................................ 29
2.3.3 Farmer Education and Farm Management............................................................ 31
2.3.4 Farm Women and Environmental Sustainability.................................................... 33
2.3.5 Environmental Management .................................................................................. 34
Traditional Diffusion Model........................................................................................ 35
Diffusion Model for Environmental Practices............................................................. 35
The Shift from Rural Extension .................................................................................. 36
2.4 DECISION SUPPORT SYSTEMS AND FARM MANAGEMENT ............................................ 36
2.4.1 Decision Support Systems....................................................................................... 37
2.4.2 DSS in Farming ...................................................................................................... 39
2.4.3 DSS and Cotton Management ................................................................................ 41
2.4.4 DSS and Gender ..................................................................................................... 42
CONCLUSION ....................................................................................................................... 42
CHAPTER 3: THEORETICAL FRAMEWORK.............................................................. 44

Page vi

Table of Contents
INTRODUCTION .................................................................................................................... 44
3.1 USE OF THEORY IN INTERPRETIVE IS RESEARCH.......................................................... 44
3.2 DIFFUSION THEORY ....................................................................................................... 45
3.2.1 Justifying the Use of Diffusion Theory ................................................................... 45
3.2.2 Traditional Diffusion Model................................................................................... 46
3.2.3 Environmental Diffusion Model ............................................................................. 47
3.2.4 The Innovation-Decision Process........................................................................... 47
3.2.5 Limitations of the Framework ................................................................................ 49
3.3 STRUCTURATION THEORY ............................................................................................. 50
3.3.1 Justifying the Use of Structuration Theory............................................................. 51
Context and Process .................................................................................................... 53
3.3.2 Duality of Structure ................................................................................................ 54
Structure ...................................................................................................................... 54
Modalities.................................................................................................................... 55
Actors and Agency ...................................................................................................... 56
3.3.3 Duality of Technology ............................................................................................ 57
Use and Design (and Development)............................................................................ 59
3.3.4 Limitations of the Framework ................................................................................ 60
3.4 GENDER AND THE THEORETICAL FRAMEWORK ............................................................ 61
3.4.1 Gender and Diffusion Theory ................................................................................. 61
Gender and Social Networks: Homophily and Heterophily ........................................ 62
3.4.2 Gender and Structuration Theory........................................................................... 64
3.4.3 Theory of Gender Relations.................................................................................... 66
Gender Differences...................................................................................................... 67
Locating Gender Relations Theory in this Study ........................................................ 67
Limitation of the Framework....................................................................................... 68
CONCLUSION ....................................................................................................................... 69
CHAPTER 4: RESEARCH STRATEGY ........................................................................... 70
INTRODUCTION .................................................................................................................... 70
4.1 INFORMATION SYSTEMS RESEARCH TRADITIONS ......................................................... 70
4.1.1 Sociological Paradigms.......................................................................................... 71
4.1.2 Research Assumptions ............................................................................................ 71
4.1.3 Sociological Research Applied to IS ...................................................................... 72
4.2 DEFINITION OF INFORMATION SYSTEMS ....................................................................... 73
4.3 RESEARCH FRAMEWORK ............................................................................................... 74
4.3.1 Incommensurability Between the Paradigms ......................................................... 75
4.3.2 Feminist Epistemologies......................................................................................... 77
4.4 RESEARCH DESIGN ........................................................................................................ 78
4.4.1 Qualitative Methods ............................................................................................... 78
4.4.2 Case Study Approach ............................................................................................. 79
4.4.3 Unit of Analysis ...................................................................................................... 81
4.4.4 Triangulation.......................................................................................................... 81
4.4.5 Data Collection Methods........................................................................................ 82
Data Site and Sampling ............................................................................................... 83
Face-to-Face Interviews .............................................................................................. 84
Telephone Interviews .................................................................................................. 85
Focus Groups............................................................................................................... 85
Participant Observation ............................................................................................... 86
Documentation ............................................................................................................ 86
4.4.6 Analysing, Interpreting and Representing Data..................................................... 87
4.4.7 Quality of Interpretive Case Study Research ......................................................... 88
Rigour, Validity, and Reliability ................................................................................. 88
Authenticity, Plausibility, and Criticality .................................................................... 89
Generalisability ........................................................................................................... 89

Page vii

Table of Contents
‘Rich Insights’ or the Generation of Theory ............................................................... 90
4.4.8 Evaluating Interpretive Research........................................................................... 91
CONCLUSION ....................................................................................................................... 92
CHAPTER 5: CONDUCT OF THE STUDY...................................................................... 94
INTRODUCTION .................................................................................................................... 94
5.1 CONDUCT OF THE STUDY ............................................................................................... 94
5.1.1 Key Informants ....................................................................................................... 95
5.1.2 CottonLOGIC Workshops ...................................................................................... 96
5.1.3 Cotton Conferences ................................................................................................ 97
5.1.4 Women’s Industry Network for Cotton (Wincott)................................................... 97
5.1.5 Selecting Participants............................................................................................. 98
Personal Characteristics of Participants .................................................................... 100
5.1.6 Data Gathering in Retrospect .............................................................................. 100
5.1.7 Data Analysis and Interpretation ......................................................................... 101
5.2 REVIEWS OF FIELD AND INTERVIEW STUDIES ............................................................. 101
5.2.1 Review of Pilot Study (Darling Downs – Gwydir Valley – Namoi Valley) November
2002 ............................................................................................................................... 102
Outcome .................................................................................................................... 102
5.2.2 Review of First Main Study (Theodore – Emerald) June 2003 ............................ 103
Outcome .................................................................................................................... 104
5.2.3 Review of Second Main Study (Darling Downs – Namoi Valley – Border Rivers)
April 2004...................................................................................................................... 105
Outcome .................................................................................................................... 107
5.2.4 Review of Telephone Interviews July 2004........................................................... 107
Outcome .................................................................................................................... 108
CONCLUSION ..................................................................................................................... 108
CHAPTER 6: DSS ADOPTION USING DIFFUSION THEORIES .............................. 110
INTRODUCTION .................................................................................................................. 110
6.1 CHARACTERISTICS OF THE INNOVATION AND USERS.................................................. 111
6.1.1 Traditional Diffusion Theory................................................................................ 111
Relative Advantage ................................................................................................... 111
Compatibility and Congruence.................................................................................. 114
Complexity ................................................................................................................ 116
Trialability and Divisibility ....................................................................................... 117
Observability ............................................................................................................. 118
6.1.2 Environmental Diffusion Model ........................................................................... 119
Implementation Expenses.......................................................................................... 119
6.1.3 Summary of CottonLOGIC and Users.................................................................. 124
6.2 THE INNOVATION-DECISION PROCESS ........................................................................ 125
6.2.1 Knowledge ............................................................................................................ 128
6.2.2 Persuasion ............................................................................................................ 128
6.2.3 Decision................................................................................................................ 128
6.2.4 Implementation ..................................................................................................... 130
6.2.5 Confirmation ........................................................................................................ 131
Confirm Use with No Re-Invention .......................................................................... 131
Confirm Use with Re-Invention ................................................................................ 132
Discontinuance .......................................................................................................... 133
6.2.6 Remaining Participants ........................................................................................ 134
6.2.7 Summary of Adoption Process.............................................................................. 134
CONCLUSION ..................................................................................................................... 135
CHAPTER 7: THE STRUCTURATION OF FARM MANAGEMENT AND
TECHNOLOGY.................................................................................................................. 138

Page viii

Table of Contents
INTRODUCTION .................................................................................................................. 138
7.1 HUMAN ACTORS AS KNOWLEDGEABLE AND REFLEXIVE ........................................... 139
7.1.1 Knowledgeability.................................................................................................. 139
7.1.2 Reflexivity ............................................................................................................. 140
7.1.3 Summary of Human Actors................................................................................... 142
7.2 DUALITY OF STRUCTURE ............................................................................................. 142
7.2.1 Dimension of Signification ................................................................................... 143
CottonLOGIC for Record-keeping ............................................................................ 144
CottonLOGIC for Decision Support.......................................................................... 145
CottonLOGIC for Record-keeping and Decision Support......................................... 148
Tools Other than CottonLOGIC ................................................................................ 148
7.2.2 Dimension of Domination..................................................................................... 150
7.2.3 Dimension of Legitimation ................................................................................... 152
7.2.4 Summary of Duality of Structure .......................................................................... 154
7.3 DUALITY OF TECHNOLOGY ......................................................................................... 155
7.3.1 Defining Use......................................................................................................... 155
7.3.2 Defining Design and Development....................................................................... 158
Design Proposals ....................................................................................................... 159
Development Perspectives......................................................................................... 161
7.3.3 Summary of Duality of Technology ...................................................................... 162
CONCLUSION ..................................................................................................................... 163
CHAPTER 8: AN ANALYSIS OF GENDER................................................................... 165
INTRODUCTION .................................................................................................................. 165
8.1 GENDER RELATIONS THEORY AND FARM MANAGEMENT .......................................... 166
8.1.1 Production Relationships ..................................................................................... 166
Teamwork.................................................................................................................. 167
Women’s Changing Norms ....................................................................................... 169
8.1.2 Power Relationships............................................................................................. 172
Women’s Role in Decision-making .......................................................................... 173
Legal Partnerships ..................................................................................................... 174
8.1.3 Emotional Relationships....................................................................................... 175
8.1.4 Symbolic Relationships......................................................................................... 176
8.1.5 Summary of Gender Relations Theory and Farm Management........................... 177
8.2 GENDER DIFFERENCES IN TECHNOLOGY AND FARM MANAGEMENT ......................... 177
8.2.1 Inherent Gender Differences ................................................................................ 177
8.2.2 Socially Constructed Gender Differences ............................................................ 179
8.2.3 Individual Differences .......................................................................................... 181
8.2.4 Summary of Gender Differences .......................................................................... 182
8.3 GENDER AND DIFFUSION THEORY .............................................................................. 183
8.3.1 Communication Networks .................................................................................... 183
Homophily................................................................................................................. 184
Heterophily ................................................................................................................ 185
8.3.2 Summary of Gender and Diffusion Theory........................................................... 186
8.4 GENDER AND STRUCTURATION THEORY .................................................................... 186
8.4.1 Women Constrained by Technology ..................................................................... 186
Technology Training for Farm Women..................................................................... 187
Collaboration and Cooperation.................................................................................. 188
8.4.2 Women Enabled by Technology ........................................................................... 189
Environmental Management ..................................................................................... 190
8.4.3 Summary of Gender and Structuration Theory .................................................... 191
CONCLUSION ..................................................................................................................... 191
CHAPTER 9: FINDINGS AND DISCUSSION................................................................ 194
INTRODUCTION .................................................................................................................. 194

Page ix

Table of Contents
9.1 COMMUNICATION NETWORKS..................................................................................... 194
9.1.1 Social Networking ................................................................................................ 195
9.1.2 ‘Gender’ Homophily............................................................................................. 196
9.1.3 Multidisciplinary Teamwork ................................................................................ 197
9.1.4 Marketing Symbolism ........................................................................................... 198
9.1.5 Social Capital ....................................................................................................... 199
9.1.6 Group Learning .................................................................................................... 199
Discursive and Tacit Knowledge............................................................................... 200
9.2 WOMEN AS KNOWLEDGEABLE AND REFLEXIVE ......................................................... 201
9.2.1 Intellectual Outlay ................................................................................................ 201
Collaboration and Cooperation.................................................................................. 202
9.2.2 Women as Decision-makers ................................................................................. 203
9.2.3 Self-identity (Sense of Self)................................................................................... 204
9.3 FARM MANAGEMENT SOFTWARE................................................................................ 205
9.3.1 Software Characteristics ...................................................................................... 206
9.3.2 Gender Differences in Technology Use................................................................ 207
9.3.3 Technologies-in-Practice ..................................................................................... 208
9.4 INFORMING FARM MANAGEMENT ............................................................................... 211
9.4.1 Future Options ..................................................................................................... 212
CONCLUSION ..................................................................................................................... 214
CHAPTER 10: CONCLUSION ......................................................................................... 216
INTRODUCTION .................................................................................................................. 216
10.1 RESEARCH OBJECTIVES AND PROBLEMS................................................................... 216
10.1.1 Fulfilment of Research Objectivess .................................................................... 216
Ontological Objectives .............................................................................................. 217
Theoretical Objectives............................................................................................... 218
Methodological Objectives........................................................................................ 219
Practical Objectives ................................................................................................... 220
10.1.2 Fulfilment of Research Problems ....................................................................... 222
10.2 EVALUATION OF THE RESEARCH ............................................................................... 224
10.2.1 Principles for Interpretive Field Research ......................................................... 224
1. The Fundamental Principle of the Hermeneutic Circle ......................................... 224
2. The Principle of Contextualisation ........................................................................ 224
3. The Principle of Interaction Between the Researchers and the Subjects............... 225
4. The Principle of Abstraction and Generalisation .................................................. 225
5. The Principle of Dialogical Reasoning.................................................................. 225
6. The Principle of Multiple Interpretations .............................................................. 226
7. The Principle of Suspicion .................................................................................... 226
10.3 FUTURE RESEARCH.................................................................................................... 226
10.3.1 Study Limitations ................................................................................................ 227
10.3.2 Contribution to Knowledge ................................................................................ 228
CONCLUSION ..................................................................................................................... 229
REFERENCES .................................................................................................................... 231
APPENDICES ..................................................................................................................... 258
APPENDIX A: GLOSSARY OF ACRONYMS AND DEFINITIONS ............................................ 258
APPENDIX B: THE HISTORY OF AUSTRALIAN COTTON ..................................................... 267
APPENDIX C: INTERVIEW GUIDES ..................................................................................... 269
Farm Women Interview Guide ...................................................................................... 269
Industry Professionals Interview Guide ........................................................................ 270
APPENDIX D: BRIEF BIOGRAPHIES OF PARTICIPANTS AND OUTCOME OF PILOT STUDY .. 271
Darling Downs – Gwydir Valley – Namoi Valley 4-8th November 2002....................... 271

Page x

Table of Contents
APPENDIX E: BRIEF BIOGRAPHIES OF PARTICIPANTS AND OUTCOME OF FIRST MAIN STUDY
........................................................................................................................................... 274
Theodore – Emerald 23-26th June 2003 ........................................................................ 274
APPENDIX F: BRIEF BIOGRAPHIES OF PARTICIPANTS AND OUTCOME OF SECOND MAIN
STUDY ................................................................................................................................ 276
Darling Downs – Namoi Valley – Border Rivers 19-28th April 2004............................ 276
APPENDIX G: BRIEF BIOGRAPHIES OF PARTICIPANTS AND OUTCOME OF TELEPHONE
STUDY ................................................................................................................................ 279
20-23rd July 2004........................................................................................................... 279

List of Figures:
Figure 1.1: Location of the Study ………………………………………………………….6
Figure 1.2: Map of Cotton Producing Catchments in Australia ………………………9
Figure 3.1: Structuration Theory: Analytical Dimensions of the Duality of Structure
………………………………………………………………………………………………… 54
Figure 3.2: Structurational Model of Technology: Analytical Elements of the Duality
of Technology ………………………………………………………………………………..58
Figure 4.1: Research Design of Study ………………………………………………….. 84
Figure 9.1: Enactment of Technologies-in-Practice ………………………………… 210

List of Tables:
Table 4.1: Summary of Assumptions for Each Theory Used in Study ………………76
Table 4.2: Summary of Principles for Interpretive Field Research ………………...91
Table 5.1: Aggregated Data:Demographics of Participants in Field Studies …….99
Table 6.1: Aggregated Data:Final Adoption Stage Achieved by Participants……127
Table 6.2: Summary of CottonLOGIC Modules Implemented and Confirmed by
Growers and Professionals …………………………………………………………….. 135
Table 7.1: CottonLOGIC: Signification Dimension of Duality of Structure ……. 144
Table 7.2: CottonLOGIC: Domination Dimension of Duality of Structure …….. 150
Table 7.3: CottonLOGIC: Legitimation Dimension of Duality of Structure ……..152
Table 7.4: CottonLOGIC: Duality of Technology During Use……………………. 156
Table 7.5: CottonLOGIC: Duality of Technology During Design and
Development……………………………………………………………………………….159
Table 10.1: Queries and Responses Addressing Practical Objectives …….……..220

Page xi

List of Publications

List of Publications:
Below is a list of publications by the researcher in which she is either the principal or sole
author. These publications are referenced under two names: Mackrell in 2005 and 2006;
Gartshore prior to 2005.

Mackrell, D. (2006). “Gender and the Use of DSS in the Australian Cotton Industry”,
Encyclopedia of Gender and Information Technology, E. Trauth (Ed.), Hershey PA USA:
Idea Group Inc.

Mackrell, D. (2005). “‘We work as a team really’: Gender Homophily on Australian Cotton
Farms”, Issues in Informing Science and Information Technology, 2: 77-92,
http://2005papers.iisit.org/I07f20Mack.pdf.

Gartshore, D. (2004). “Communication and Cooperation: Technology Transfer on Australian
Family Cotton Farms”, Issues in Informing Science and Information Technology, 1: 443-454,
http://articles.iisit.org/068garts.pdf.

Gartshore, D. (2004). “‘What’s the Point?’: Women’s View of Diffusion and Duality of a
Decision Support Tool in the Australian Cotton Industry”, Proceedings of the IFIP
International Conference on Decision Support Systems (DSS2004), Prato Tuscany, July 2004.

Gartshore, D. (2003). “Divisibility and Duality: Rural Women and Farm Management in the
Australian Cotton Industry”, Proceedings of Eighth National Labour History Conference,
Queensland College of Art, Brisbane, October 2003.

Gartshore, D. (2003). “Rural Women and Farm Management Insights: Decision Support
Tools in the Australian Cotton Industry”, Proceedings of the Third International Conference
on Information Technology in Asia, Kuching Sarawak, July 2003.

Gartshore, D., Kerr, D. and Winklhofer, H. (2001). “Husband and Wife Partnerships: A Key
Factor in the Improved Adoption of Decision Support Systems for Rural Small Businesses”,
Proceedings of the Sixth Asia Pacific Decision Sciences Institute Conference, Singapore, July
2001.

Page xii

Introduction

Chapter 1: Introduction
Introduction
This dissertation belongs in the Information Systems (IS) research domain and describes an
interpretive single case study of women cotton growers in the Australian cotton industry. It
explores their use of a computer-based agricultural decision support systems (DSS) and its
effect on their farm management roles on family farms. There is an absence of academic
literature in the domain of the study, on gender, DSS, and cotton farm management, certainly
within the context of the Australian cotton industry.

The Australian cotton industry today is confronted with a multitude of changes. The primary
concern is still maximising the cotton yield, controlling production costs while ensuring
cotton quality, and seeking optimum market prices. Yet environmental sustainability has
become an imperative in the cycle of production. Cotton growers and their advisors are
conforming in increasing numbers to self-regulatory practices such as Best Management
Practices (BMP) and Integrated Pest Management (IPM). Innovative technologies such as
agricultural computer-based decision support systems (DSS) are considered a key to the
adoption of sustainable farming systems (Hearn & Bange, 2002).

This chapter describes the contributions of the study, the research problems, and objectives
(ontological, theoretical, methodological, and practical), and outlines briefly the contents of
each chapter of the dissertation. This chapter also provides a description of the research site,
the Australian cotton industry, as well as the agricultural DSS of the study, CottonLOGIC.

1.1 Research Contributions
This study seeks to contribute to a scholarly understanding of women’s roles as farm partners
on Australian family cotton farms. The use of computers has become essential for farm
decision-makers, not only for communication, and information acquisition and transfer, but
also for farm management. In many instances, women are the dominant computer users
although there are indications that farm women are hesitant to use computers for farm
management and that their decision-making roles in rural society are unclear. This study
explores the use of agricultural DSS by Australian women cotton growers as well as the
impact on their farm management roles and on the re-development of farm management
software. This topic has not been examined in past literature.

The study is informed by three main sociological theories: Giddens’ (1984) structuration
theory as a meta-theory to explore the recursiveness of farm life and technology usage;
Chapter 1
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Rogers’ (1995) diffusion of innovations theory as a lower level theory to examine the features
of the software and users as well as the processes of technology adoption; and Connell’s
(2002) theory of gender relations to investigate the relationships between farm partners.
These theories in combination have not been used before.

Although computer-based agricultural decision support systems (DSS) have been developed
for farm management purposes, their adoption has been not as extensive as predicted. The
Australian cotton industry is currently reviewing its investment in computer-based decision
support. Therefore, the findings of this study may offer some guidelines to future design and
development of agricultural DSS as well as training programs. For the above reasons, the
contributions of the study are identified as those for research (literature and theory) and
practice. The contributions of the study to knowledge are reviewed in section 10.3 of the
conclusion chapter (chapter ten).

1.2 Statement of the Problem
In brief, the problems to be addressed in this study are summarised as three research questions
below. The problems are addressed throughout the dissertation and are discussed in section
10.1.2 of the conclusion chapter (chapter ten).

1. Do computer-based agricultural decision support systems (DSS) have characteristics
that influence their use by women cotton growers for farm management?
2. Is there evidence that use of agricultural DSS by women cotton growers influences
the design and development of DSS?
3. Are the farm management roles of women cotton growers influenced by agricultural
DSS usage?

1.3 Research Objectives
The literature review and the theoretical framework both contribute to the framing of the
research objectives. The research objectives are amplified into the ontological, theoretical,
methodological, and practical goals of the study, discussed below.

The ontological objective of the study, to provide a view of the social world, is the primary
objective of this study. From my own experience as an owner / partner of a family cattle
property for twenty-five years, and that of my husband’s as a business partner of a cotton
property, both located in the state of Queensland, Australia, I was intrigued by the variation of
roles played by women in the rural sector. It was my experience, that overall they fulfilled
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their many functions with commitment, enthusiasm, dignity, and intelligence. Yet, scholarly
literature emphasises that farm women are discontented, undervalued and underutilised. It
was also evident that the technological age has not escaped these women who were competent
computer users as they went about their daily tasks. I decided to pursue this research into the
cotton industry which was (and continues to be) in the throes of revitalisation as the
imperative is recognised of an improved ‘triple bottom line’ of economic, environmental and
social outcomes, especially through technology adoption. I wanted an appreciation of the
barriers and facilitations in the lives of women cotton growers and the value placed on their
contributions, from their own perspective and that of professionals in the industry.

The theoretical motivations for the study became apparent as its conceptual configuration
evolved. The purpose of the theoretical framework for this study was to provide a lens for
understanding rural women’s use of computer-based agricultural DSS, through data
gathering, analysis and interpretation. The study was informed through the richness of multiparadigmatic perspectives and an abundance of sensitising concepts.

Structuration theory was applied as a meta-theory with a diversity of approaches, theories,
and methodologies in the manner proposed by Jones (1999) for IS research. Reflecting the
philosophy of structuration theory, the institutional structure of farm management and the
human agency of cotton growers were explored as a duality (overcoming the
incommensurability between opposing subjective-objective views of the social world), with
the technological innovation CottonLOGIC as both medium and outcome of human action.
Technology has received little attention in structuration theory, yet its importance in modern
society has led to the formulation of theories to extend our understanding of technology in
social research. The structurational model of technology theory proposed by Orlikowski
(1992) was used as the basis for analysing CottonLOGIC. Orlikowski’s (2000) later theory
was applied in the findings to CottonLOGIC as a technology-in-practice or a kind of social
structure (an outcome of social action) and found to be more suitable than the earlier theory
(1992).

Diffusion theory with its functionalist influence offered a structure for examining the
characteristics of the agricultural DSS CottonLOGIC as a technological innovation, and of the
adoption stage reached by participants through the innovation-decision process.

Yet,

traditional diffusion theory alone was unsuited for application in environments where
innovations are linked to sustainable resource management technologies such as
CottonLOGIC. For this purpose, additional attributes were deployed from the environmental
model proposed by Vanclay and Lawrence (1995).
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Despite being sociological theories, both structuration and diffusion theories have little to say
about gender relations. In exploring social networks, the sensitising concepts of gender
homophily and heterophily drawn from diffusion theory were used to explain interpersonal
communication on family farms.

The notion of human actors as knowledgeable and

reflexive, drawn from structuration theory, was the basis of a conceptual framework with
which to analyse the qualities of women cotton growers. To subjectively explore the complex
relationships between farm partners, gender relations theory by Connell (2002) from the
critical and emancipatory persuasion was adopted with its structures of power, production,
emotion, and symbolism.

Further theoretical perspectives were needed to examine gender distinctions in information
technology usage. These were addressed in the study through the contrasting theoretical
perspectives of inherent biological or essential differences, social constructivist differences,
and the more recent individual differences theory by Trauth (2002). Individual differences
theory in gender and IT, representing the middle ground between essentialism and social
constructivism, was found to be important to the findings of the study.

The methodological objective has the ontological and theoretical objectives as foundations.
Since the ontology of the study assumes a subjective reality, the research was operationalised
by an interpretive case study to allow both the researcher and researched to be participants in
the case settings. This is the ideographic approach.

The practical objectives of the research include providing guidelines for CottonLOGIC
training by considering the requirements of women growers in terms of farm management,
and the possibility of impacting on the design, development, and delivery of decision support
in the Australian cotton industry through a more in-depth awareness of stakeholders needs.

Nevertheless, the literature raises three significant concerns for the practical objectives, to be
addressed in the conclusion chapter. Firstly, there is the criticism that although farm women
are now more involved with farm management (The Rural Women & ICT's Research Team
2000), in fact, many have neither the wish nor the time to make decisions in the technical and
production areas of farming which are supported by DSS. This was stated by Dr Warwick
Easdown from the School of Natural and Rural Systems Management, University of
Queensland - Gatton Campus in Queensland in an interview on the 30th August in 2001.
While this may seem to be the case, DSS usage cuts across other aspects of farm management
including financial, human resource, and natural resource management.
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indicated that farm women have a strong influence over the financial and human resource
management of their farms (Bryant 1999), and have a more critical concern for the
environment and health care than men (Alston 2003; Ridley 2004). For example, Alston
(1995) cites the anxiety of farm women over the adverse effects on the health of the family
from the use of chemical sprays. Consequently, farm women’s decision-making functions
actually extend beyond the farm house towards the technical and production aspects of
farming.

Secondly, there is the concern that, even if farm women competently used a DSS,
management advice from farm women in these more technical aspects may not be taken
seriously by male farmers (Daniels & Woods 1997). This assumption is bound to the fact that
farm management has predominantly been the realm of male farmers while farm women’s
responsibilities have been more housebound (James 1989). Daniels and Woods (1997) argue
that divisions of responsibility in farm management, largely based on gender, may actually
contribute to poor decision-making since women’s diverse range of skills and experience are
ignored. Broad (1997) claims that the influence of farm women is spreading beyond the
domestic sphere. There is evidence that rural women are now being offered and are accepting
leadership roles in industry organisations, signifying that women’s opinions are beginning to
be taken seriously, both publicly and privately.

Finally, there are studies recording numerous DSS failures. The survival of agricultural DSS
using existing paradigms is open to debate with predictions of its eventual demise (Cox
1996). McCown (2001) claims that despite product flaws and limited time-spans, rural
research funding bodies with committed investments in agricultural DSS are determined to
ensure their continued existence. Bange, Deutscher, Plummer, Larsen, Linsley, Richards and
Whiteside (2000) argue that client demand, as in the case of CottonLOGIC, will ensure that
agricultural DSS will survive in some form.

1.4 Outline of the Dissertation
This dissertation is organised into ten chapters. Chapters one to five provide the context and
framework for the study, while chapters six to ten present the analysis, interpretation, and
findings. The layout of the dissertation is as follows:
Chapter 1 – Introduction
This chapter introduces the background of the study. This includes the research contributions,
problems, and objectives, and a description of the Australian cotton industry as the research
site.

Chapter 1

Page 5

Introduction
Chapter 2 – Literature Review
This chapter critically reviews the literature of rural women, agricultural DSS, and farm
management within the broad research domains of gender, technology, and rurality. Figure
1.1 below depicts the research domains of the study and the location of my research within it.

Technology
DSS

Gender

Rural
Women

My
Research

Farm Mgt
Rurality

Figure 1.1: Location of the Study
Chapter 3 – Theoretical Framework
The theoretical framework for the study is introduced and developed in this chapter. The
principal theories - Giddens’ (1984) structuration theory, Rogers’ (1995) diffusion of
innovations theory, and Connell’s (2002) theory of gender relations - are of sociological
origin. Additional theories used in the dissertation are by Orlikowski (1992; 2000), Trauth
(2002), and Vanclay and Lawrence (1995). Within this chapter, section 3.4.1 contains a
revised combined version of previously accepted publications by the author (Gartshore 2004a;
Mackrell 2005).
Chapter 4 – Research Strategy
This chapter discusses Information Systems (IS) research traditions and definitions, research
assumptions, including multi-paradigmatic theoretical approaches, and the research design
adopted for this study.
Chapter 5 – Conduct of the Study
This chapter presents the conduct of the study from the personal perspective of the researcher
as well as reviews of the three field studies and one telephone study. Appendices D, E, F, and
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G contain summaries of interview schedules and outcomes as well as interviewee
biographical details. The identity of each interviewee has been disguised by pseudonyms.
Chapter 6 – DSS Adoption using Diffusion Theory
This is the first of three chapters in which the interview data is analysed. This chapter focuses
on using the traditional diffusion of innovation model by Rogers (1995) as well as criteria
identified for environmental management by Vanclay and Lawrence (1995) to examine the
characteristics of CottonLOGIC and users, and the innovation-decision process. Within this
chapter, section 6.1.2 contains a revised version of a previously accepted publication by the
author (Gartshore 2004a).
Chapter 7 – The Structuration of Farm Management and Technology
This chapter analyses social structures through the three dimensions represented by Giddens
as signification, domination, and legitimation in which the recursiveness of social life is
referred to as the ‘duality of structure’. Technology is analysed using the structurational
model of technology by Orlikowski (1992) in which the recursive notion of technology is
termed the ‘duality of technology’. The analysis was illustrated in tables adapted from
Orlikowski and Robey (1991) and was based on the structurational model of technology by
Orlikowski (1992). The notions of knowledgeability and reflexiveness of participants as
human actors are also examined.
Chapter 8 - An Analysis of Gender
In this chapter, relationships between farm partners are informed by gender relations theory
by Connell (2002), while gender distinctions in technology usage are informed by the three
theories: inherent gender differences, socially constructed gender differences, and individual
gender differences in interaction with technology. Additionally, the principles of homophily
and heterophily from diffusion theory are used to examine communication networks, and the
concepts of enablement and constraint from structuration theory are applied as a lens to
examine technology impacts on and by women cotton growers.
Chapter 9 – Findings and Discussion
The findings of the study are interpreted and discussed in this chapter.

Topics are:

communication networks, women cotton growers as knowledgeable and reflexive including
influences on self-identity, and current options regarding CottonLOGIC redevelopment. It
was found that the structurational model of technology (Orlikowski 2000) was more relevant
than the earlier model (Orlikowski 1992) to conceptually represent farm management
software in practice. Sections 9.1 and 9.2 of this chapter are based on previously published
papers by the author (Gartshore 2004a; Gartshore 2004b; Mackrell 2005).
Chapter 10 – Conclusion
In this chapter, the major findings of the study are summarised within the objectives of the
study. The quality of the study is evaluated through the Klein and Myers (1999) framework.
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In addition, the limitations and contributions of the study are discussed as well as future
research possibilities.
Appendices
The appendices of this dissertation are Glossary of Acronyms and Definitions (appendix A),
the History of Australian Cotton (appendix B), the field study Interview Guides (appendix C),
and short Biographies of Participants along with outcomes from field studies (appendices D,
E, F, and G).

1.5 Research Site
The agricultural DSS investigated in this study is CottonLOGIC.

My introduction to

CottonLOGIC was at the 10th Cotton Conference in Brisbane in 2000 where I obtained the
software on a free CD. The potential of a decision support tool as a PhD research topic was
immediately obvious to me, especially when I became aware that a handheld version of
CottonLOGIC was being developed for the PalmPilot®. I reflected that the PalmPilot® may
be influential in changing the gender dynamics of farm management. The fact that I had been
teaching in the area of decision support systems for several years was also a factor in
choosing this area of research. I wished to explore whether CottonLOGIC adoption would
increase if women growers were encouraged to participate in the collection, entering,
analysis, and interpretation of cotton production data (farming operations and pest modelling),
since women seemed to be the dominant computer users on family farms.

A brief history of the Australian cotton industry has been provided in appendix B. The story
continues in this section as I explain the meaning of terms and practices widespread in the
industry and referred to in the interview data. Many terms are defined and described in
appendix A: Glossary of Acronyms and Definitions. Much of the following information has
been sourced from the Cotton Yearbook (Australian Cottongrower 2001; 2002; 2003; 2004;
2005), the CRDC publication Spotlight (2003; 2004; 2005) and Australian Cotton CRC
publications, all of which provide regular up-to-date information on the Australian cotton
industry.
1.5.1 The Australian Cotton Industry Today
Cotton has become Australia’s fourth largest agricultural export, despite there being only
1,500 cotton farms in Australia with an estimated 900 cotton growers. The area of cotton
harvested is estimated at around 500,000 hectares. All these farms grow other crops and
many graze sheep and cattle (Department of Agriculture, Fisheries & Forestry 2004). Success
of the cotton industry is due in no small measure to the industry’s commitment to research
and practice. Managing sustainable cotton production is becoming more complex with the
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ever-increasing demand on limited resources such as soil and water, the need to utilise
effective insect, weed, and chemical management, and to limit adverse environmental
impacts. The cotton industry has endorsed Best Management Practices (BMP) including
Integrated Pest Management (IPM) as initiatives to encourage growers to be responsible
neighbours, to listen to community concerns, and to be more in harmony with the
environment.

Furthermore, cotton growers and their advisors have to adjust to the

management of new transgenic varieties such as Ingard®, Bollgard II®, and
RoundupReady®) introduced as IPM initiatives. Innovative technologies such as computerbased agricultural decision support systems (DSS) are considered keys to the adoption of
sustainable farming systems (Hearn & Bange 2002).

Dalby

Wee Waa
Moree
Narrabri

Figure 1.2: Map of Cotton Producing Catchments in Australia with Towns Referred to
in Study
(Source: Australian Cotton CRC 2000, 3rd Ed., back cover)

Figure 1.2 is a map illustrating the cotton growing regions of Australia. In New South Wales,
cotton is grown in the Macquarie Valley, the Namoi Valley, the Gwydir Valley, the Bourke
region, and Border Rivers (Macintyre and Boomi Rivers) with Narrabri and Moree being the
largest centres. In Queensland, cotton is grown in the St George area, on the Darling Downs,
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around Biloela, Theodore (Dawson – Callide), and Emerald (Central Highlands), with Dalby
and Emerald as the main centres. Several additional regions are being investigated for future
cotton growing. These are the Lachlan and Murrumbidgee catchments in southern New
South Wales, and certain areas in northern Australia.
Cotton is grown in over ninety countries. China and the USA lead world production with
Australia being the seventh largest producer. In the 2000/2001 season, Australia produced a
record 3.5 million bales of cotton with a lint and seed value of over two billion Australian
dollars. In the 2003/2004 season, due to drought throughout most of Australia, production
fell to just 1.6 million bales. Australia is the third largest exporter in the world with around
95% of production sold on world markets. Principal export markets are Indonesia, Japan, and
the Republic of Korea (Cotton Yearbook 2005). Australia continues to produce the world’s
highest average yield per hectare of high quality cotton (Bidstrup 2006).

The cotton industry attracts large research dollars. The institutions active in cotton research
and funding are the Commonwealth Scientific and Industrial Research Organisation (CSIRO),
the Cotton Research and Development Corporation (CRDC), the Australian Cotton
Cooperative Research Centre (Australian Cotton CRC), and the Australian Cotton Growers’
Research Association (ACGRA). Furthermore, there are several industry bodies with links to
the cotton industry.

These include Cotton Australia, Queensland Cotton (formerly the

Queensland Cotton Marketing Board), the Namoi Cotton Cooperative, Auscott, Cotton
Consultants Australia, the Australian Cotton Industry Council, and Cotton Seed Distributors.
Best Management Practices (BMP)
The growing of cotton is complex. The soil must be prepared and the cotton seed planted,
watered (irrigation or rain), fertilised, protected from pests and weeds, harvested (picked),
then marketed. A systems approach to growing cotton integrates all these aspects of farming
practice with the various strands of research in order to provide good returns for farmers and
the environment. Intensive agricultural systems like cotton cropping can harm sensitive
riparian land.

Raising awareness and careful management are essential to ensure that

damaging impacts on the environment and human health are minimised. In 1997, the first
edition of the Best Management Practices (BMP) manual was an industry response to
community concerns. Cotton Australia (2004b), the lead organisation for BMP, defines
BMP:

… voluntary grower-driven environmental program combining sound science with
practical management to integrate farming with the natural environment.
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The modules comprising BMP were initially limited to Integrated Pest Management (IPM),
pesticide use, farm design and management, and farm hygiene to prevent the spread of
diseases and weeds. Modules under development include occupational health and safety, and
petrochemical storage and handling (Cotton Australia 2004a).

Cotton growers are

encouraged to participate in a voluntary audit to become accredited BMP farming enterprises
(Cotton Australia 2005).
Integrated Pest Management (IPM)
The main purpose of Integrated Pest Management (IPM) is to keep pest levels down to
manageable proportions while maintaining profitability. IPM is an insecticide management
procedure or ‘soft’ option that aims to reduce spraying of ‘hard’ synthetic chemicals while
achieving effective control of pests (Hoque, Farquharson, Dillon, Kauter & Greget 2000).
Bidstrup (2006, p.2) explains in simple terms that IPM is a “system of production that works
in harmony with nature, using products that preserve natural predators and intervening with
hard chemicals much less, and only after considering the impact on those natural predators”.

Reduced reliance on insecticidal chemicals is achieved through a wide variety of techniques
such as natural biological controls for insect pests; growing transgenic cotton to control pests;
using trap crops to attract insect pests away from cotton, and preserving beneficial insects that
attack cotton pests (CRDC 2005a).

The core best management practice for responsible pesticide use is to develop a Pesticide
Application Management Plan (PAMP).

It covers topics such as communications with

neighbours, weather alertness, product and equipment selection, and record-keeping as a
legislative requirement. Self-regulatory practices recently adopted by the cotton industry are
Area Wide Management (AWM) systems, whose aims are to manage pests in a coordinated
manner through engagement with the local rural community. AWM systems bring together
growers, consultants and scientists to regionally coordinate the most effective strategies to
reduce pesticide applications in the field to minimise the impact of pests.
Natural Resource Management
Natural resources consist of water, soil, plants and animals (Bellamy, Mayocchi, & Leitch
2002, p.ii). A pivotal but ongoing issue for the cotton industry is water reform. Australia is
the world’s driest continent and demands for water need to be addressed on a national and
sustainable basis. With increasing government regulations and reduced farm allocations,
water management and conservation is an integral part of the farming system. Already
irrigation engineers and agronomic research have improved water use efficiency by
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redesigning farm and field layouts, modifying irrigation channel design, and devising
improved on-farm storage (Australian Cotton CRC 2003). Management of spray drifts from
the spraying of fertilisers and insecticides, and the management of soil erosion are key issues
in natural resource management, as is the need to maintain and improve soil quality and plant
nutrition, and to minimize environmental impacts of soil salinity and compaction (Bellamy et
al. 2002).
Risk Management
The ability to reduce the impacts of climate related events is an important component of farm
risk management. Many growers are aware of this and have put into place a risk management
plan to deal with contingencies. With the advent of improved understanding of weather
variability and water availability, they can make decisions to minimise risks and maximise
opportunities leading to long term commercial and rural viability.

Improved weather

forecasting and IPM practices along with precision agriculture including soil moisture
measuring sensors, minimum tillage for rapid rainfall response, and tractors linked with
global positioning systems (GPS) satellite navigation, it is now possible to reduce risks and
improve outcomes. Recent technological advances such as biotechnology and geographic
information systems (GIS) to display yield, nutrient, soil and weed variations, and DSS
software to forecast insect densities are also part of the solution (Department of Agriculture
Fisheries & Forestry 2004; Department of Primary Industries & Fisheries 2005).
Biotechnology
A major obstacle to the success of cotton was the increasing infestations of the heliothis
caterpillar (boll worm or helicoverpa armigera) (refer to appendix A). By the early 1970s,
heliothis had developed resistance to commonly used synthetic insecticides (Longhurst 1996).
As well, there were community concerns being raised regarding the detrimental effects of
contamination by insecticides, pesticides, and fertilisers on the vulnerable riverine
environment. One industry response has been biotechnological or gene technology research
into cotton seed varieties which are less dependent than conventional cotton on synthetic
chemical sprays for insect pest and weed control.

As a consequence of genetic engineering, transgenic (genetically modified) cotton seed such
as Ingard®, Bollgard II®, and RoundupReady® have recently reached the market from
Cotton Seed Distributors and agribusiness giant Monsanto Australia. Ingard® and Bollgard®
are succeeding in reducing the menace of the heliothis caterpillar while RoundupReady®,
which in its early stages is herbicide resistant, and has revolutionised weed control (Bidstrup
2006). Furthermore, resistance management strategy, a requirement for growers planting
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transgenic cotton seed, has been successful in preventing resistance to the crop. Despite
controversy over the development, use, and impact of these genetically modified cotton seed
varieties, the agronomic and environmental benefits ensure that demand for these seed
varieties continues to grow (Cotton Yearbook 2005; Australian Cotton CRC undated; CRDC
2005a).
1.5.2 Where CottonLOGIC Fits in
The cotton industry has invested heavily into research and development. With the transfer of
new knowledge from researcher to grower, growers can make decisions based on the best
science available. Channels for transfer of knowledge are the extension service network;
Web-based agronomy tools such as NutriLOGIC on the Australian Cotton CRC Website;
paper-based information resources such as references resources EntoPAK, NutriPAK,
WeedPAK, and the newsletter CottonTales; and the computer-based decision support tool
CottonLOGIC.

Over the last twenty-five years, three generations of DSS have been developed for the
Australian cotton industry. They are SIRATAC, SIRATAC Plus, and CottonLOGIC (Hearn
& Bange 2002). There is more about DSS and cotton management in section 2.4.3 of chapter
two.

The SIRATAC cotton pest management system, a computer-based dial-up crop

management system with a centralised database developed to assist cotton growers make
good tactical decisions in the use of pesticides, was used in Australia between 1980 and 1993.
It consisted of several simulation models and a decision model to advise growers on whether
or not to spray (Hearn 1987).

CottonLOGIC was launched in 1998 to replace SIRATAC. By 2000, CottonLOGIC was
distributed to over 1000 industry participants (The Australian Cottongrower 2001). It is
promoted as a software suite which requires minimal computer knowledge and provides
cotton growers with the best information available from scientific research to assist with crop
management decisions. CottonLOGIC makes recommendations based on data entered by the
grower but does not make decisions on behalf of growers. This was a lesson learned from the
demise of SIRATAC, as well as the value of having stakeholder groups represented in all
stages of development with on-going evaluations (Van Beek 1999; 2000; 2002; 2003).
CottonLOGIC Description
CottonLOGIC is an advanced farm management tool to aid the management of cotton
production. It was developed by the CSIRO and the Australian Cotton Cooperative Research
Centre (CRC), with support from the Cotton Research and Development Corporation
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(CRDC).

CottonLOGIC is a software package of decision support and record-keeping

modules to assist cotton growers and their advisors in the management of cotton pests, soil
nutrition, and farm operations. It enables the recording and reporting of crop inputs and
yields, insect populations (e.g. heliothis, tipworm, and mirids), weather data, and field
operations such as fertiliser and pesticide applications, as well as the running of insect density
prediction (heliothis and mites) and soil nutrition models (CRDC 2003).

Currently the

modules of CottonLOGIC are integrated. That is, the logic of the decision-support modules,
EntomoLOGIC and NutriLOGIC, threads through the data of the record-keeping modules.
CottonLOGIC also has a database of pests and predators (beneficials) as well as pesticides.
The knowledge-based components of CottonLOGIC (databases and agronomic models) have
been developed by CSIRO researchers for users (cotton growers, agronomists and
consultants).

This dissertation looks specifically at CottonLOGIC as a desktop farm office software
package although other components of the Cotton DSS program are referred to at various
times. The Cotton DSS program comprises the following systems and tools (CSIRO 2002;
Doyle & Coleman 2005):

CottonLOGIC software incorporating:
EntomoLOGIC for insect management (heliothis and mite)
Insect data collection and compilation
Heliothis prediction model
Mite density/yield model
NutriLOGIC for soil management (also on the Cotton CRC website)
Plant mapping
Farm operations record-keeping / spray ordering
Area wide tools
Insect identification guide (also on the Cotton CRC website)
Pesticide database

HydroLOGIC for water management (uses OZCOT simulation model)
Irrigation planning
Irrigation scheduling
Whole farm water use efficiency calculator

OZCOT simulation model
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Hand-held CottonLOGIC (PalmPilot® application)
EntomoLOGIC
Insect data collection and compilation
Heliothis prediction model
Mite density/yield model
Whitefly data collection
GPS/GIS capability

Australian Cotton CRC’s website tools (Tools on the Web)
Cotton Crop Agronomy Tools – NutriLOGIC for soil management, early season
diagnostic, degrees calculator, crop progress rates, water quality calculator
Weather – Australian cotton industry meteorological data
Insect identification guide
Weed identification guide
External hyperlinks to cotton related sites
Software – software updates and the manual for CottonLOGIC
CottonLOGIC Support
The Cotton Management Support Systems (CMSS) team is responsible for the development,
maintenance, delivery of the Cotton DSS program, including CottonLOGIC, as well as for
providing IT and programming support for researchers of the Australian Cotton CRC. The
CMSS team is based at the Australian Cotton Research Institute (ACRI) just outside of
Narrabri. The team is led by a Project Leader (CSIRO Senior Research Scientist) and
consists of four software developers, a software programmer, two experimental scientists, and
a Coordinator of the Australian Cotton CRC Technology Resource Centre.

Users of the Cotton DSS are identified as Australian cotton growers, cotton consultants and
agronomists, CSIRO scientists, the CRDC, and the Australian Cotton CRC (Bange 2002). In
a 2002 survey of 135 respondents, the most used features of CottonLOGIC were recognised to
be the record-keeping modules, such as farming operations, followed by the decision support
modules, including EntomoLOGIC (Deutscher & Bange 2002). A survey in 2005 (Doyle &
Coleman) identified end-users as younger growers, more highly educated and cultivating a
greater than average area of cotton. Gender was not a variable in the survey.

The impacts of decision support tools on the rural sector are summarised by Hearn and Bange
(2001, p.54). While the CMSS team have been responsible for all aspects of CottonLOGIC’s
diffusion to the industry, it is unclear at this point whether this comprehensive and complex
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role will continue. Hearn and Bange (2001, p.54) allude to another business model, one
which may include a joint business venture:

…all stakeholders in the cotton industry, including participating scientists, have
benefitted from the two decades of DSS work… DSSs have influenced the way we do
science and deliver it…joint ventures may be a way forward where clients want
features beyond the scope of science to provide.
Farm Management Software
The cotton research community describes CottonLOGIC as an advanced farm management
tool. It consists essentially of software modules for both record-keeping and decision support.
CottonLOGIC is cotton-specific and is unique in Australia in providing specialised insect
density prediction and soil nutrition models based on scientific research to support decisionmaking by growers and their advisors. However, other farm management software with
record-keeping functions for multiple crops is developed, marketed, sold and maintained by
commercial Australian enterprises. These include Paddock Manager or PAM by Fairport
Technologies and its derivatives PAM QA Plus, PamMapping and PocketPAM, as well as
FarmTracker by Ag-Data Australia. There is a dilemma for growers in the industry whether
to use CottonLOGIC and adapt its use to other crops or to use more generalised software like
PAM, which caters for both pastoral and cropping pursuits.
1.5.3 Explanation of Terms
As explained above in section 1.5, many terms are defined and described in appendix A:
Glossary of Acronyms and Definitions. Nevertheless, some terms require a more detailed
explanation to help understanding.

The terms ‘farm women’ and ‘rural women’ are drawn from studies of women and
networking using communication technologies in rural and remote Queensland conducted by
the Queensland University of Technology (Grace, Lundin et al. 1996; The Rural Women &
ICT's Research Team 2000). The term ‘rural women’ refers to women who live outside the
main coastal population concentrations, either on farms or in small country towns. The term
‘farm women’ relates specifically to women who live on agricultural or pastoral farms or
properties. The definition of farm management applied in this dissertation has been sourced
from the Rural Industries Research and Development (RIRDC) report by Bamberry, Dunn
and Lamont (1997). This comprehensive study examines the factors which comprise good
farm management, including decision-making, marketing, human resource, financial
budgeting, risk management, and change management. Where farms are increasing their
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scale of production, there is a need for more specialised management functions as well as
production planning and technical skills in crop and livestock husbandry which have
dominated farm management in the past.

According to gender theorist, Connell (2002, p.10), gender is the “structure of social relations
that centres on the reproductive arena, and the set of practices (governed by that structure)
that bring reproductive distinctions between bodies into social processes”. Social theorist,
Giddens (2001, p.107), defines gender as concerning “the psychological, social and cultural
differences between males and females”. Since, in principle, gender refers to learned sexual
identity, it concerns men as much as women (Giddens, 1992). Both women and men are
participants in this study. The view of information systems (IS) taken in this dissertation is
that IS are fundamentally social rather than technical systems (Hirschheim 1984) and are
concerned with the “interaction between information technology, individuals, and
organisations” (Shanks, Hodgson & Darke, 1996, p.1). Definitions of IS are discussed more
fully in chapter four.

Conclusion
The study is introduced in this chapter. The problems to be addressed are drawn from gaps in
knowledge about Australian women cotton growers’ interaction with farm management
software, namely the agricultural DSS CottonLOGIC. The research objectives are several:
ontological which is the main focus of the study; theoretical where the theories are combined
in a schema proposed by Jones (1999); methodological which reflects earlier objectives; and
practical reflecting the ontological objective. The contributions of the study for research and
practice are identified.

The research site is presented in some detail in this chapter as the context of the study. This
consists of an outline of the Australian cotton industry as well as a summary of some of the
environmentally sustainable practices driving the cotton industry today. These include Best
Management Practices (BMP), Integrated Pest Management (IPM), and the contribution of
modern science in biotechnology.

The agricultural decision support systems (DSS)

CottonLOGIC is introduced as advanced farm management software developed by and for the
Australian cotton industry in harmony with IPM principles. Finally, some terms used in the
dissertation are explained in more detail than is provided in appendix A: Glossary of
Acronyms and Definitions. The next chapter reviews the scholarly literature as background
to the study.
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Chapter 2: Literature Review
Introduction
The purpose of this chapter is to introduce the background of this study through a review of
the research literature. As stated in the introductory chapter, this study explores the farm
management roles of Australian women cotton growers through use of an agricultural
decision support system (DSS). In brief, the broad research domains are gender, technology,
and rurality. For the purposes of the literature review, these research domains are broken into
sub-sections as explained below.

The first section, gender and farm management, focuses on rural women’s decision-making
and farm management roles in an Australian rural society.

The section, gender and

information technology, considers three dominant theories on women’s acceptance and use of
technology: these are essentialism, social constructivism, and individual difference theories.
The section, gender, information systems, and farm management, explores rural women’s use
of computers on family farms, with particular emphasis on the use of computers for farm
decision-making. The final section, DSS and farm management, looks at the background to
the development of DSS tools and considers the arguments surrounding their use in
agriculture. The section, gender, DSS, and cotton farm management, is the focus of this study
and, to the best of my knowledge, is non-existent in the academic literature.

While every effort has been made to base this literature review on scholarly peer reviewed
publications, in some cases, especially those related to farm management, the only available
literature is in the form of final research and consultancy reports which are non peer
reviewed. These are government reports of research and development carried out by agencies
such as the Rural Industries Research and Development Corporation (RIRDC), the Australian
Commonwealth Scientific and Industrial Research Organisation (CSIRO), and the
Department of Primary Industries (DPI) 1. Agricultural research in Australia is applied and
client-focussed. Much of the research is funded voluntarily by farmer levies on produce and
is matched dollar for dollar by government funding. This research is disseminated quickly to
stakeholders through extension discussions, consultancy reports, and industry conferences.
Mainly due to funding and time constraints, these reports are only rarely - as at periodical
intervals when an agricultural journal publishes a special issue on a specific topic - converted
to peer reviewed journal articles or conference proceedings.

1

A fuller explanation of these government agencies is provided in the glossary of this dissertation.
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2.1 Gender and Farm Management
The following is an overview of the literature relevant to the topic of gender and farm
management reviewed in this section. Many sociological studies of Australian rural women
have originated from the Centre for Rural Social Research at Charles Sturt University. In her
writings, Alston (1990; 1993; 1995; 1998a; 1998b; 2000; 2003) presents a feminist theoretical
framework as she analyses the lives of Australian women in farming. Also writing about
‘women in the bush’ from a feminist perspective, Poiner (1990) explores the social
relationships of a small Australian community, while Schaffer (1988) examines Australian
rural cultural traditions.

In her study for the Centre for Rural Social Research, James (1989; 1990) explores decisionmaking in the family farm business. Key papers from the Australian Rural Women Towards
2000 Conference by Board (1997) and Fisher and Hutchison (1997) address the wider issue of
the exclusion of rural women from leadership positions in the agricultural sector. Claridge
(1998), in her study for Rural Society, focuses on women as decision-makers and
environmental leaders as well as their exclusion from formal environmental bodies.

A national research project, Missed Opportunities, was conducted in two stages (Elix &
Lambert 1998; Dimopoulos & Sheridan 2000). It was managed by the Rural Women’s Unit,
and funded by the Australian Research Council (ARC) and the Rural Industries Research and
Development Corporation (RIRDC). The project explored women’s leadership roles in the
rural sector, the value of their contribution through participation in decision-making, as well
as the barriers they faced. This project was pivotal in providing data on women in the rural
sector (Alston 2003). Other projects of the RIRDC cited in this literature review include
evaluations of farm business management workshops (Daniels & Woods 1997), research on
the use of computers for farm business management (Stubbs, Markham & Straw 1998; Bryant
1999), and studies on the relationship between learning and farm management (Bamberry,
Dunn & Lamont 1997; Kilpatrick, Johns, Murray-Prior & Hart 1999). Of these projects, only
Missed Opportunities focussed on gender issues in farming.

The findings of United States rural sociological research on gender and agriculture by Sachs
(1983) and Buttel, Larson and Gillespie (1990) agree with the Australian experience as
documented in the Australian literature. As discussed later in section 2.1.4, these studies
emphasise the concept of women as ‘invisible farmers’, a term coined by Sachs in the title of
her book.
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2.1.1 Farm Women as Decision-makers and Leaders
In the proceedings of the National Forum on Women in Agriculture and Resource
Management in Canberra in 1997, Rowe (1997, p.42) asserts:

the skills, experiences and perspectives of men and women in the rural sector are
complementary and unless we draw on both, we will be incapable of looking at our
problems from all angles.

Similarly, Board (1997, p.41), when commenting on the qualities of Australian rural women,
notes:

Like the men in the sector, they have a strong interest in the ongoing prosperity and
sustainability of rural industries and of individual farm businesses and communities.
Moreover, rural women are recognised for their broader view, for their
understanding of the ‘three legged stool’ of economics, social and environmental
issues, that all these parts are interdependent.

Board (1997) recognises that the increased diversity in human resources from harnessing the
expertise and many skills of rural women will invariably lead to better decisions.
Nevertheless, according to Board (1997), the focus of government, agribusiness, and even the
rural community, rests with male primary producers rather than rural women as the main
recipients and users of information and services relating to primary production.

According to Elix and Lambert (1998), diversity in management within the rural sector is
being thwarted.

In the Stage One report of the national research project Missed

Opportunities, Elix and Lambert (1998) reveal that less than 20% of agricultural decisionmakers and leaders are women. Alston (2000; 2003) confirms that few women have achieved
leadership positions in Australian agriculture despite their qualifications, experience, and
contributions to the sector.

The importance of parity for women in decision-making is illustrated by Claridge (1998).
She cites the recommendations of the report by the Australian Government to the Fourth
World Conference for Women held by the United Nations in 1994. The report stresses the
need for increased decision-making for women in all levels of society: within the family, in
the community, and in the workplace.

Chapter 2

Page 20

Literature Review
2.1.2 The Situation of Farm Women’s Lives
Farm women lead busy lives, and time is a major constraint in the performance of their many
functions.

Their roles include caterer, receptionist, secretary, bookkeeper, household

manager, farm manager, farm labourer, tree planter, tractor/header driver as well as carer for
children and often the elderly (James 1989; Grace, Lundin & Daws 1996; Board 1997). It
must be noted that some male farmers, to compensate for the increased involvement of farm
women in the running of the farm business, are making a greater contribution to domestic
tasks and childcare (Kilpatrick, Johns, Murray-Prior & Hart 1999).

Since the 1980s, the rate of Australian farm women, especially those on smaller farms,
entering the off-farm labour market of wage and salary earners has nearly doubled to 34%
(Garnaut, Rasheed & Rodriguez 1999; Alston 2003). Several reasons are given for this trend:
firstly, to generate additional income for the family; secondly, to increase farm women’s selfesteem and level of satisfaction in cases where traditional power structures apply and women
are excluded from decision-making - this is particularly true on larger farms where many
women are not included in the farm business operations; and thirdly, to pursue careers outside
of farming when long term viability of the farm business is doubtful (Bamberry, Dunn &
Lamont 1997; Kilpatrick, Johns, Murray-Prior & Hart 1999).

Moreover, when economic conditions in the rural sector have deteriorated and structural
adjustments are imperative, farm women have also provided vital labour to replace more
costly hired farm labour on the family farm. This is especially evident on the smaller family
farm. As a consequence, women’s work has been crucial for the survival of the family in
farming (James 1989; Poiner 1990; Alston 1995).

Many Australian rural women have valuable skills and perspectives gained from nonagricultural pursuits such as education, nursing, retail, administration or clerical work. As
well, 65% of farm women who work off-farm have been tertiary educated (Kilpatrick, Johns,
Murray-Prior & Hart 1999). All the same, while farm women may have higher formal
educational levels than their male counterparts (Alston 2003), they are less likely than male
farmers to have undertaken studies and work in rural based scientific and technical areas
(Board 1997). This is changing. Many young female graduates are now making their marks
in the fields of agronomy, horticulture, agricultural economics, and animal science, even
though until the late 1970s, women were denied entry to most Australian agricultural colleges
(Alston 2000; 2003).
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2.1.3 Participation by Women on Farms
Many of the statistics quoted in this chapter are based on the Missed Opportunities project
(Elix & Lambert 1998; Dimopoulos & Sheridan 2000) however, prior to the mid 1990s, no
statistics were gathered on Australian women working in agriculture. According to Broad
(1997), this stemmed from a sense of shame that a developing nation such as Australia had
women working out in the fields. Yet by the mid-1990s, 70,000 women define themselves as
farmers or farm managers rather than as farmers’ wives; and 32% of the Australian farm
workforce is female (Alston 2000). A limited amount of qualitative data on the roles of
Australian farm women is being collected to be used as a basis for developing social policy
for the sector. All the same, more data is required to ensure that resources targeted for farm
women are channelled to meet their needs (Bamberry, Dunn & Lamont 1997).

In the proceedings from the National Forum on Women in Agriculture and Resource
Management in Canberra, Rowe (1997), quoting ABARE figures (Australian Bureau of
Agricultural and Resource Economics 1996), reveals that by the mid 1990s, the vast
proportion, that is, 99% of Australian agricultural businesses were family owned and
operated. Despite various recent rural adjustment schemes to facilitate the exit of small
farmers and the consequent consolidation of small family farms into larger holdings, the
family farm mode of ownership is still dominant with over 90% of farms being family owned
(Alston 2000). As well, there has been an increase in farming partnerships, most of which are
between husband and wife (James 1990), to the extent that Australian rural women now make
up 40% of all farm partners (Alston 2003, p.477). With the gaining of legal partnership
status, it appears that farm women are moving away from a predominantly supportive role to
become more involved with the business side of the family farm enterprise (Fisher &
Hutchison 1997).

James (1989; 1990) claims that, despite the increase of legal farm

partnerships, the role of women in decision-making on the family farm is often overlooked
and the scope of the contribution by women to family farm management remains unclear.
This was confirmed by Gibbs (1989) and Gould (1989), and in the US by Sachs (1983).

Alston (2000) argues that male-dominated power structures and ownership arrangements, as
well as decision-making patterns, continue to operate in most Australian farming enterprises.
Nevertheless, she affirms that women have the power to resist at various societal levels such
that individual women have been able to negotiate arrangements that significantly reduce
their subordination within their own family context.
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Claridge (1998), in the findings of her study on decision-making and leadership within rural
and environmental groups, states that rural society has been socialised into gender
stereotypes.

She claims that men and women have different ways of thinking,

communicating, and making decisions. These different styles make it difficult for women to
play a greater role in decision-making under the existing male-oriented structure of a
conservative rural society. As a consequence, women’s self-confidence has been found to be
lower than men’s, especially in the public sphere. Claridge argues that many women within
an all-women group feel more empowered than in a formal mixed gender group. Importantly,
factors such as a supportive all-women group environment, work experience, skills
acquisition, and fewer time constraints, are found to increase confidence to participate in
decision-making.
2.1.4 Women as ‘Invisible’ Farmers
The theme of the ‘invisibility’ of women farmers emanated from research by Sachs (1983)
and has resonated through feminist studies of Australian rural women. It is well documented
that farm women’s subordinate social position has been imposed by the patriarchal social
relations of family farming which renders women and their work ‘invisible’ (Schaffer 1988;
Gould 1989; James 1989; Poiner 1990; Claridge 1998). Poiner’s (1990) explanation of farm
women’s lack of visibility is the ‘pervading male hegemony’ of a conservative rural society.
Alston (1995, p.63) describes this male-oriented culture in farming as follows:

The structure of the farm family shapes the very nature of the farm woman’s life. If
the farm is owned by her father-in-law or in partnership with her husband’s brothers,
she will remain marginalised within the family and the business for much of her life.

Alston (2000) continues this argument by stating that an inferior role for women has been
facilitated by patrilineal inheritance practices in agriculture where only five percent of farms
are inherited by daughters. Alston (1995) contends that farm roles have developed based on
gender stereotypes, that male farmers are participants in the ‘more important’ public sphere of
outdoor work while farm women have become associated with the less visible private sphere
of housework and children. This “domestic work has come to be devalued because it is
unpaid and not directly geared to agricultural production and the marketplace” (Alston 1995,
p.24).
2.1.5 Farm Women’s Commitment
Bamberry et al. (1997) stress that farm women have a strong commitment to their farming
lifestyles, to the viability of the family farming operation, to the nurturing of their family, and
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to the community which supports them. As a rule, farm women are perceived to strongly
believe in their farm roles based on gender. Overall, they tend to be suspicious of feminism
as constructed by the media, with its images of women striving against men (James 1989;
Board 1997; Rowe 1997). Farm women reject this brand of feminism as a threat to their
solidarity with their male partners, and to their loss of private power (Poiner 1990; Alston
1995; Grace et al. 1996). Alston (1995) proposes that farm women in their nurturing role,
more than urban housewives, hold enhanced power in family farm enterprises.

2.2 Gender and Information Technology
In the following section, three contrasting theoretical perspectives are reviewed on gender and
information technology (IT) usage. While a multitude of studies have explored this field, this
review is limited to those directly impacting on this dissertation. One view, proposed in early
studies by Turkle (1984), and more recently by Venkatesh and Morris (2000), is the
essentialist argument that recognises cognitive differences as the basis for observed gender
differences in women’s interaction with IT.

The second perspective is based on an understanding of gender and technology as socially
constructed (Wajcman 1991; McKenna 2000; Trauth, Nielsen & von Hellens 2000). This
approach focuses on technology being socially shaped as a male domain. The social shaping
approach refers to the gendering of technologies in a variety of contexts (Harding 1986;
Wajcman 2000). Consequently women’s experience is both inadequately recognised and
inappropriately valued (Wajcman 1991; The Rural Women & ICT's Research Team 2000).

The third perspective is that of individual differences of gender and IT. Trauth (2002) rejects
the essentialist view and proposes that individual characteristics as well as environmental
influences are responsible for the manner in which women interact with technology.
2.2.1 Inherent Differences
The first perspective reviews the essentialist argument that inherent or natural or biological
differences determine reality.

A great deal has been written by academics about the

noticeable gender differences in the use of technologies. Turkle (1984), in early publications
of work on children and computing, describes the innate cognitive differences between male
and female interactions with computers. She used the core terms of ‘hard’ and ‘soft’ to
identify this gendered dichotomy. ‘Hard mastery’, or the need to control the computer, is
associated with the masculine and the correct way to use computers. By contrast, ‘soft
mastery’, or a communicative and interactive style, is identified with the feminine. Turkle
infers that this style of computing is inferior.
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Spender (1995), in her study of women and cyberspace, highlights the distinct contribution
that can be made by women despite the fundamental differences between the sexes. In the
context of women’s relationship with computers in an operational context, Spender (1995)
refers to women’s fear of causing pain and inconvenience if they crash a system; of their need
to know all the instructions and rules first; and to have contingency plans in place. This is at
odds with the generalised masculine way of operating where men are socialised to take risks
and display courage.

Recent research continues to advocate that inherent biological differences between the sexes
explain the disparities in the use of technology. A study of Romanian and Scottish students
by Durndell, Haag, Asenova and Laithwaite (2000) indicates that males in general have a
more positive attitude and greater self-confidence than women towards computing. Inherent
gender differences are emphasised in information systems research by Venkatesh and Morris
(2000).

Their study examines gender differences in technology acceptance and usage

behaviour in the context of underutilised information systems. The findings of this research
suggest that men and women are inherently different with respect to technology adoption and
usage. Perceived usefulness is identified as a strong determinant for men. The research
implies that women typically display lower computer aptitude and higher levels of computer
anxiety than men. Hence women are influenced by perceived ease of use and even subjective
norms. The recommendations are that to increase women’s computer self-efficacy, computer
systems designers and trainers should emphasise productivity-related factors for men, and a
more balanced analysis for women which incorporates user-friendliness and peer acceptance.

The study was continued by Venkatesh, Morris, Davis and Davis in 2003 when they
developed a unified technology acceptance model based on the original technology
acceptance model (TAM) by Davis (1989). In their earlier research (Venkatesh et al. 2000),
inherent gender differences had been emphasised. The later study (Venkatesh et al. 2003)
was more circumspect with statements such as “gender schema theory suggests that such
differences stem from gender roles and socialization processes reinforced from birth rather
than biological gender per se” indicating a revised outlook on gender differences in the
adoption of technology (Venkatesh et al. 2003 p.449). This revised outlook reveals a social
constructivist perspective where gender differences are not grounded in biology but
recognised as learned behaviours, reinforced by patriarchal structures in society (Tucker
1998).
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2.2.2 Socially Constructed Differences
Social constructivism is a sociological theory developed by Berger and Luckmann (1966)
where reality is based on human knowledge and its interpretation. Until recently, many
public domains were, and some still are, dominated numerically by men. Cockburn (1992,
p.39), in a study of gender, technology, and power, states that “… men as a sex dominate
women as a sex, a relation in which technology is implicated”. The knowledge constructed
reflects the male view of reality since men’s experiences are generalised as the norm. Thus,
the distinct character of women’s experience is less visible. Wajcman (1991), an extensive
researcher of gender and technology, claims that women’s experiences are both inadequately
recognised and inappropriately valued. Furthermore, both Wajcman (1991) and McKenna
(2000) argue that gender stereotypes are deterministic and serve to reinforce the traditional
notions of masculinity and femininity.

Harding (1986) examines the subordination of women in sciences. She argues that the
cultural stereotype of science as tough and rigorous has continued to be intertwined with
issues of men’s gender identities.

This is counterproductive, especially in the stressful

environment of software development, since there are characteristics constructed as
‘feminine’ that are crucial. These include skills such as listening, negotiating, coping with
uncertainty, and forms of emotional sharing and openness.
Gendering of Technologies
Paralleling the shift from biological determinism to social constructivism of gender has been a
similar mindset move from technological determinism to social determinism, otherwise
referred to as the social shaping of technology (Cockburn 1992; Pinch & Bijker 1987: Rose &
Jones 2005). This perspective on technology is based on an understanding of knowledge as
socially constructed: that both gender and technology are socially constructed. A growing
body of feminist literature has examined the gendering of technologies in a variety of contexts
(Harding 1986; Wajcman 2000). Recent research amongst computing professionals by Kuosa
(2000) confirms that, although technology is presented as gender neutral, closer analysis
reveals a male bias. As well, Cockburn (1999, p.127) contends “technology is far from
neutral”.

Pringle (1988), in Australian studies of workplace technologies, observes that the assumptions
and characteristics attached to women and men are also attached to the technologies they use.
Consequently, technologies are allocated on the basis of assumptions related to gender
appropriateness. For instance, typewriter and piano keyboards are considered appropriate for
women by being associated with feminine interests and nimble fingers, while technologies of
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war and production are equated with masculine virility and power. In European studies of
workplace and household technologies, Cockburn and Fürst-Dilic (1994) affirm the
distinction that women and femininity are reproduced as domestic, thereby representing
repetitive and low value work.

Wajcman (1991), Webster (1996), and Ramamee Peiris, Gregor, and Indigo (2000) argue that
computer systems have, in the main, been designed by men to their design specifications. For
instance, computer jargon such as “abort”, “crash”, “execute”, and “kill”, produce an imagery
of violence which is intimidating to women and contrary to women’s social conditioning,
enforcing the view that computers are male. Harding (1986) proposes that technology may be
improved by the taking on of some ‘feminine’ values with the possibility that the gendered
nature of technology may disappear over time. Spender (1995, p.249) claims that women
must get more involved “in the decision-making process of shaping the information
infrastructure” to make their unique contribution. According to the Rural Women and ICT's
Research Team (2000), there is evidence that when women have influenced the design or
even the redesign of technologies, they have been empowered by the experience and have
used the technologies more.

Wajcman (1991) claims that defining technology as masculine is fundamentally responsible
for the existing gender division of labour. Cockburn (1983) and Webster (1996) identify
women’s exclusion from technology as a consequence of the gender division of labour and
the male domination of the labour market. In support of this argument, a more recent study of
the development and use of computer software applications by Torpel (2000) found that,
while men are seen as responsible for its development, women are seen as the main users.
Furthermore, the controversy about gendered characteristics is being applied to management
styles where increasing recognition is being given to the participative and more inclusive style
considered to be feminine rather than the ‘command-and-control’ leadership style identified
with the masculine (Wajcman 1999).

Nevertheless, Webster (1993, p.42) predicts that “changes in technology are socially shaped
and socially shaping and, as a result of their shifting social contexts, are continually evolving
and being redesigned”. In essence, technology and gender relations affect and shape each
other (Cockburn & Fürst-Dilic 1994; Webster 1996).
2.2.3 Individual Differences
This is a recent theory of individual differences which proposes that individual gender
differences with respect to technology interaction are influenced by socio-cultural factors and
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exist on a continuum (Trauth 2002). Subsequent work (Trauth, Quesenberry & Morgan 2004;
Quesenberry, Trauth & Morgan 2006; Trauth 2006) focusses on refining this theory.
According to Trauth (2006), individual differences theory represents the middle ground
between the essentialist argument and the social constructivist perspective. In other words, “it
investigates the individual variations across genders as a result of the combination of personal
characteristics and environmental influences … with the focus on within rather than between
genders” (Trauth 2006, p.1156)

Further research, based on the individual differences theory, advances the importance of
informal networking for women in the workforce (Morgan, Quesenberry & Trauth 2004).
Smith (1999), exploring gender differences in the field of accounting, determines that
differences between individuals impact more on information management than differences
between the genders

2.3 Gender, Information Systems and Farm Management
The following is an overview of the literature relevant to the topic of gender, information
systems, and farm management reviewed in this section. Both the doctoral dissertation by
Stewart (1997) and the CSIRO project by Bellamy, Webb, Mayocchi and Leitch (2002)
explore rural women, technology, and farm management although with a different focus from
this study as discussed in section 10.2 of the findings chapter (chapter ten). Much of the other
literature cited in this section are research projects funded by the Australian RIRDC
(Bamberry, Dunn & Lamont 1997; Daniels & Woods 1997; Stubbs, Markham & Straw 1998;
Bryant 1999; Kilpatrick, Johns, Murray-Prior & Hart 1999).

These studies explore

extensively the issue of good farm management either through farmer education or computer
usage or both with less attention to gender.
2.3.1 Gender Relations
Stewart (1997) explores gender, technology and rurality in a case study which analyses the
use of interactive communication technologies (ICTs) by men and women on family cotton
farms in the Darling Downs region of Queensland. This is distinct from this dissertation,
which focuses on the use of an agricultural decision support system. Stewart’s study was
conducted within a feminist framework using Connell’s theory of the gender relations. In
1987, Connell published his theory of gender relations in which the main constructs are
power, labour, and cathexis, that is, social sexual relationships. This was followed in 2002 by
a revised approach to gender relations in which Connell describes four main dimensions of
gender, namely, power, production, emotional, and symbolic relations. The same theory is
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used in analysing gender relations in this dissertation and is described in more detail in
chapters three and eight.
Traditional Gender Farm Roles
Stewart (1997) found that ideologies of family farming, like technological ideologies, are
socially shaped. That is, both farm roles and technology are gendered according to whether
they are predominantly indoor or outdoor. For instance, mobile phones being either handheld or located in vehicles are considered a masculine device, while telephones and
computers, based in the farm house, are associated with women.

The research found

acceptance of the notions of “hegemonic masculinity and emphasised femininity” (terms by
Connell 1987), to be constraints in the use of ICTs such as the telephone and mobile phone,
facsimile machines, answering machines, UHF radio and personal computers by rural women.

This was confirmed by findings of a report by Bryant (1999) into the impact of personal
computers (PCs) on farm management, indicating that the use of software reflects the
traditional gender divisions of labour on farming properties. Farm women are associated with
data entry and record-keeping, while male farmers analyse and plan the farm business.
Nevertheless, there is evidence that some women are using data from record-keeping to
participate in and influence decisions about farm management. It appears that the ability to
quickly access and analyse data assists some farm women in decision-making about routine as
well as innovative farming practices. On the whole, however, the findings by Bryant (1999)
suggest that due to established roles, where men are decision-makers and women support as
bookkeepers, farm management outcomes associated with existing computer use are minimal,
since conservative decision-making practices generally remain intact.

A project by Daniels and Woods (1997) for the RIRDC evaluated training activities designed
to improve farm financial management skills.

The report is scathing of male farmers’

apparent monopoly of family farm decision-making. The researchers claim that while farm
women collect and record financial information, many decisions are still being made by male
farmers without the involvement of their wives. The report reveals that while male farmers
are involved in every farm decision, their wives are involved in only 58% of tactical decisions
and 63% of strategic ones (Daniels & Woods 1997, p.5).
2.3.2 Computer Usage for Farm Management
Research by Stubbs et al. (1998) for the RIRDC explored the current and future use of
personal computers (PCs) by farmers. This project found that only six percent of farmers are
actively using PCs. The main reason advocated for the low market penetration is the ‘serious
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market mismatch’ between farmers’ needs, knowledge, and styles of learning, and the
software available.

Building on the findings of Stubbs et al. (1998), the report by Bryant (1999) identified the
most compelling reasons why farmers are generally not interested in computers for farm
management even though the majority of farm households using PCs describe positive
outcomes.

The reasons include the inflexibility and limitations of farm management

software, as well as the persistent attitude of the male farmer that inside office work unlike
outside physical work, is not considered to be real work.

Urquhart and Rowley

(unpublished), from their investigation of the adoption of information technology by Sunshine
Coast sub-tropical fruit growers, argue that many farmers find computers conflict with their
lifestyle. Male farmers, on the whole, work in isolation outside during the day and therefore
value evening family time, without the prospect of further solitary work at the computer.

The study by Stewart (1997) highlights the difference between male farmers and farm women
in their patterns of personal computer usage. Stewart found that male farmers are more likely
than rural women to make sophisticated use of computers for the purposes of farm decisionmaking and management. This was confirmed by Bryant (1999) who found that the most
likely users of sophisticated farm business management software are males, aged under thirtyfive. Stewart (1997) found that farm women are almost invariably recognised as lesser status,
data entry operators. Their lack of confidence as controllers of data means they often avoid
responsibility for developing information systems for decision-making purposes. This was
confirmed by Stubbs et al. (1998) who reported that male farmers qualify as the farmer
producer while farm women are generally defined as computer users or data operators.

The study by Stewart (1997) determined that farm women regularly use computers for
financial processing and communication and are marginally greater users of home-based
computers than male farmers.

Stewart (1997) forecasts that as male farmers become more

computer literate, and as computers become more portable, farm women may lose some, if
not all of their computer roles. This prediction by Stewart (1997) was based on an analogy
with the use of mobile phones. As mobile phones have been purchased for the family farm, it
has been more efficient and effective to transfer many calls to the farmer using the mobile
phone on the tractor instead of waiting to make them back at the house at the end of each
working day.

Stewart (1997) also argues that as more young men, better educated in

computers, enter farming, women’s superior keyboard skills will lose their present value and
men will compete with women as computer users.
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The findings by The Rural Women and ICT’s Research Team (2000) were more positive.
The team explored the current and potential impacts of ICTs for Queensland rural women and
found that many rural women are quick to take advantage of new technology when they
became aware of its relevance to their lives. Their research clearly shows that farm women
rather than male farmers have the greater interest in ICT, particularly email for online
communication.

These findings correlate with findings from earlier research by Moyal

(1989) of Australian women’s use of the telephone, with its particular reference to rural
women. The focus of these two studies, however, was on technologies for communication
rather than decision support.

Bryant (1999) contends that many rural women are increasingly aware of the decision-making
and farm management possibilities of computer programs but depend on the male farmer,
with his more detailed day-to-day outdoor farm knowledge, for the input data. The male
farmer’s reluctance to provide this data often frustrates the farm woman’s attempt to use
computers for farm decision-making and management tasks. For a workable outcome, the
report by Bryant (1999) recommends that farm men and women work collaboratively to enter
data, analyse, and interpret it.
2.3.3 Farmer Education and Farm Management
Radcliffe (1996), a CSIRO director, identified the key issues governing Australian agriculture
over the next decade as: the recognition of trade globalisation; the importance of innovations,
especially in biotechnology; the essential nature of sustainable production systems; and
competitive advantage through up-to-date information and communication technology.
Kilpatrick, Johns, Murray-Prior, and Hart (1999, p.7), in Australian studies on the relationship
between farm management and learning, drew on Radcliffe’s forecasts to predict:

… to survive, farmers of the future must recognise that farming is more than just a
way of life. It is now a high technology, high risk business, requiring access to good
information and demanding not only sound business management skills but a higher
level of skills than before.

The early emphasis of farm management on production planning and financial budgeting has
been deemed too limiting. According to Bamberry et al (1997), a comprehensive, whole of
farm approach is more appropriate for the multidisciplinary nature of farm management.
There is a need for management skills in human resources, finances, marketing, risk, and
change management to complement traditional skills in crop and livestock husbandry. Most
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importantly, good farm management relies on the information processing skills of the whole
team.

The recommendation of a report by Daniels and Woods (1997) is that training activities
should involve both husbands and wives in the analysis of farm records if value is to be drawn
from improved financial management skills. This is relevant since evidence suggests that
farm women are starting to fill management roles (Elix & Lambert 1998). Furthermore,
women perceive themselves as responsible for introducing new and innovative farming
practices to the farming operation. If, indeed, women are more likely to innovate, this has
implications for eduction, training and extension activities (Fisher & Hutchison 1997). The
recommendation by Stubbs et al. (1998) is that to improve computerised decision support for
farm management, farmer-oriented training courses should be set up with particular attention
to the needs of farm women.

Extensive Australian research confirms a close though complex relationship between formal
and informal education, and farm management (Bamberry, Dunn et al. 1997; Daniels &
Woods 1997; Kilpatrick 1999a; Kilpatrick 1999b; Kilpatrick et al. 1999). These studies
found that, on average, women farmers have higher formal education levels than men, and in
general, leading groups of farmers are younger with higher educational levels. The research
indicates that education and training impact on awareness and behaviour. Consequently these
farmers are more innovative and adaptable, and are better at the technical and social aspects
of farming, as well as farm management, than other farmers. This in turn results in better
business outcomes such as improved productivity, profitability, and sustainability. This is
because farmers who have participated in learning activities are more likely to be aware of
information sources such as expert advisors and are willing to adopt conservation practices.

The study by Kilpatrick, Johns, Murray-Prior and Hart (1999) had a specific interest in farm
women and farm management. The findings indicate both inherent gender differences in
learning and socially constructed learning preferences. These include: 1) women’s learning is
often relationship-based while men’s learning tends to be more task-based; 2) women prefer a
participatory, cooperative, and experiential approach to learning; and 3) women are attracted
to all-women group learning situations and prefer interacting with other women in a nonthreatening environment such as workshops and seminars. This setting allows women to feel
comfortable asking questions without the embarrassment of displaying their ignorance. For
learning with farm partners, rural women indicate a preference for field days. Murray-Prior,
Hart and Dymond (2000) in their study of formal farm management training found that
women who were members of a farm management team were more likely to attend formal
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business training than older more experienced men who are probably satisfied with their level
of skills.

Christiansen, Callan, Roth and Bange (2004) in their paper for the 4th International Crop
Science Congress discuss knowledge and learning in the Australian cotton industry. The
importance of high levels of knowledge and timely decisions for effective cotton crop
management are emphasised.

Christiansen et al. (2004) portray cotton growers and

consultants as experiential learners, that is, they learn by using / doing, and suggest that
assistance needs to be offered. However, when that is not possible, new knowledge is the key
to developing ‘know-how’. Instances of applying enhanced knowledge are: 1) fundamental
and applied research; 2) extension which has the potential to offer both technology transfer
and participative learning approaches; 3) computerised DSS and web-enabled technologies;
4) paper-based information resources; and 5) education.

Farmers as learners were the

subjects of a New Zealand study by Allan (2005). The study explored both high and low
performing farmers and found that performance and knowledge as ‘knowing in practice’
reflects a higher level of performance.
2.3.4 Farm Women and Environmental Sustainability
Ridley, a researcher with the Victorian Department of Primary Industries, in a recent
Australian study on environmental sustainability explains that farmers’ existing knowledge
must be respected and that they need time to reflect on new knowledge (Ridley 2004, p.959).
Furthermore, “the wider the gap between knowledge generated from scientific research and
the farmer’s existing knowledge, the greater the need to forge the link between the two"
(Ridley 2004, p.960).

Ridley (2004, p.959) defines environmental sustainability as

“minimising the off-site impacts, either spatially or temporally … that farmers must balance
short term goals of profitability with longer-term goals of environmental sustainability”.
While the context is complex, despite increasing financial and emotional independence, there
is often an expectation that women will assume the family caring roles. Therefore, women
have a more critical concern for the environment and health care than men (Alston 2003;
Ridley 2004).

The consequence is that there is a greater concern for environmental sustainability and the
effects of chemical use on family health on non-traditional small farms where women have a
greater measure of influence. Yet despite these fears, family farms seem powerless in the
wake of agribusinesses to escape the ‘technological imperative’ to adopt production
innovations (Alston 1995). While farming families can no longer afford to isolate themselves
from information about new technologies and changing practices, they need to be well
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informed about the consequences to the environment and to family health of their economicbased decisions.

There is evidence (Alston 1995; Board 1997; Rowe 1997; Claridge 1998) that women have an
ongoing interest in profitable agricultural industries and sustainable resource management.
Kloppenburg (1991, p.539) describes this as an affinity between feminism and agro-ecology
where “feminist concerns for context dependence, diversity, affection, responsibility,
accountability, and dialogue in knowledge production find counterparts in the thoughts of
agro-ecologists”.

A cross-industry rural Australian study in 2002 by the CSIRO Sustainable Ecosystems with
Jennifer Bellamy as Principal Investigator explored the use of technologies by farm women
for improving resource management. The terms of reference included investigating better
ways of supporting women in rural industries to participate in natural resource management
through the improved use of new and emerging technologies such as decision support and
electronic communication tools. According to Bellamy et al. (2002, p.ii), natural resource
management is regarded as the protection, maintenance and enhancement of natural resources
in rural Australia to provide the basis for sustainable production, healthy ecosystems, and
viable communities. Natural resources include water, soil, plants, and animals. A major
change identified by the rural women participants was their improved adaptive ability in farm
management due to increased use of computer-based decision support tools. Since computers
are now standard equipment and frequently women are the dominant users, the report
recommends core principles to inform policy makers and technology providers seeking to
support learning and decision-making in farm management (Bellamy et al. 2002, p.ii).
2.3.5 Environmental Management
In the introduction to their publication of case studies on the adoption of sustainable resource
management technologies, editors Shulman and Price (2000) present some of the issues
related to adoption and non-adoption. Key considerations are based on the diffusion of
innovations theory by Rogers (1983; 1995). The underlying assumption of diffusion theory is
that the most progressive farmers will adopt the innovation and that practices will diffuse
down to the majority of farmers.

Vanclay and Lawrence (1994; 1995), in their studies of agro-ecological concerns in
Australian agriculture, discuss at some length the resistance of farmers to change, in the past
often initiated by extension agents. They attempt to classify as ‘barriers to adoption’ the
many different reasons why farmers have not adopted a particular management or technology
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practice. Their analysis reveals that failures to adopt may have a rational basis, although the
“level and severity of environmental problems give an environmental imperative” (Vanclay &
Lawrence 1994, p.61) to sustainable resource management that had not previously existed
within agriculture.
Traditional Diffusion Model
According to Rogers, technology diffusion is conceived as a social change process in which
an innovation is communicated over time amongst members of a social system. The diffusion
and adoption of new ideas leads to certain consequences such as alterations in the structure
and function of a social system which Rogers (1983, pp.24-34) describes as “a set of
interrelated units that are engaged in joint problem-solving to accomplish a common goal”.
Rogers (1983, p.11) defines an innovation as “an idea, practice or object that is considered as
new by an individual or other unit of adoption”. Rogers cites the five most important
characteristics of innovations that will affect the rate of adoption.

These are relative

advantage, compatibility, complexity, trialability, and observability. Diffusion theory is a key
theory in this study and is discussed further in chapter three.

Roger’s theory of the diffusions of innovations has been applied previously and recently in
the Australian rural context. Gregor and Jones (1999) used the framework to interpret the
adoption of electronic commerce by Queensland beef producers.

Urquhart and Rowley

(unpublished) evaluated an agenda for IT adoption by Queensland subtropical fruit growers
using the framework. Lynch and Gregor (2001) explored the nature of user involvement in
the development process of Australian agricultural DSS and its corresponding adoption by
using a model based jointly on the theory of diffusion of innovations and the technology
acceptance model.
Diffusion Model for Environmental Practices
The diffusion model by Rogers has been applied many times as a valid conceptual
framework, however the model has inadequacies that pertain to the adoption and nonadoption of sustainable resource management technologies. Environmental innovations often
involve techniques and technologies on a voluntary basis that improve land management
rather than increase farm productivity. Costs are often borne by the individual farmer. This
is distinct from commercial and production innovations to which the diffusion model was
originally applied. For commercial and production models, the innovation may simply be
add-on technologies and thus less expensive to implement than an environmental innovation.
Other barriers to adoption are purportedly the divisibility of the product or practice, its
compatibility with existing farm management practices, and the disregard for the existing
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social, political, and cultural context of agriculture. Traditional extension was based on the
diffusion model, however, because of its deficiencies, it has been rejected to a large extent
(Vanclay & Lawrence 1994; 1995).
The Shift from Rural Extension
The practice of extension is evolving, and, as a consequence, it has many definitions.
Basically, however, extension is defined as the services provided by the public and private
sector to encourage innovation and change in rural industries and communities (Bellamy et al.
2002). Black (2000), in his paper reviewing extension theory and practice, outlines four
major strategies to extension. These are: 1) top down linear approach based on Rogers’
diffusion model; 2) bottom up participatory approach drawing on local knowledge; 3) one-toone information exchange by rural advisors to farmers; and 4) formal structured education as
provided by TAFE institutes and universities.

Black (2000) analyses each of these

approaches as well as new information technologies such as the Internet. He concludes that
no single approach is sufficient and that a variety of training and delivery methods should be
available.

Several forces are driving innovation and change in Australian agriculture. One is the greater
emphasis of public policy on issues of sustainable farming practices and the less emphasis on
problems of production. The other is the government initiative of reducing costs whereby
many extension programs have ceased and have been replaced by community group extension
such as Landcare. Although the reality may be different, assumptions are that women, with
their expected natural commitment to the environment, will participate in these community
programs (Beilin 1996).

This trend is being parallelled by agricultural research and

development funding bodies which are moving away from designed support towards
conducting participatory on-farm research (Keating & McCown 2001; McCown 2001).

2.4 Decision Support Systems and Farm Management
The use of computers is becoming essential for farm decision-makers, not only for
information acquisition and communication, but also for farm management. The number of
computer-based applications for agriculture is increasing and is no longer limited to
accounting packages. In addition, participation by farmers in education and training for
managing these changes has proven links with the viability and sustainability of farm
businesses (Kilpatrick 1999b). An Australian study by Lewis (1998) confirms a strong
association between information obtained from farm business records of computer-based
management information systems and innovative decision-making by farmers. The results of
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the study also strongly support the widely held assertion that spouses have an important role
in farm management.

This section discusses the background of DSS and its application in agriculture, especially
cotton management. DSS and gender is a relatively unexplored domain although two papers
are briefly summarised.
2.4.1 Decision Support Systems
Turban, Aronson and Liang (2005, p.15) admit that there are numerous definitions of a
decision support system (DSS). They identify it as a computer-based information system for
supporting and improving decision-making in semistructured decision situations.

It is

interactive, flexible, uses data, and can incorporate the decision-maker’s own insights. It is
“usually built to support the solution of a certain problem or to evaluate an opportunity”
(Turban, Aronson & Liang 2005, pp.103-105).

The concept of decision support is believed to have evolved from two main areas of research
in the United States: the theoretical studies of organisational decision-making, and the
technical work on interactive computer systems during the late 1950s and early 1960s (Keen
& Scott Morton 1978).

In 1971, Michael Scott Morton at MIT completed a doctoral

dissertation which focussed on the manner in which computers and analytical models could
support managers in key decision areas. This was distinct from computer-based management
information systems (MIS) that in fact were having little significant impact on management
(Power 1999). In 1978, Peter Keen co-authored a text with Scott Morton (Keen & Scott
Morton 1978). From an organisational perspective, it provides a comprehensive behavioural
orientation to decision-making, as well as DSS design, implementation, and evaluation. In
the introduction to this book, a classic definition of a DSS is offered.

Decision Support Systems (DSS) represent a point of view on the role of the computer
in the management decision-making process. Decision support implies the use of computers
to:
1. Assist managers in their decision processes in semistructured tasks
2. Support, rather than replace, managerial judgement
3. Improve the effectiveness of decision-making rather than its efficiency.

McCosh and Scott Morton (1978) categorise tasks as ‘structured’ when they are repetitive and
routine. Conversely tasks are ‘unstructured’ when they are complex, unclear and somewhat
unique.
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some problems are perceived initially to be unstructured, they may eventually be automated
and become more structured.

McCosh and Scott Morton (1978, p.10) consider semi-

structured tasks, that is ‘the grey area between the structured and the unstructured problems’
as the most appropriate for DSS since the most effective decisions in this category can be
made with a combination of computer and human judgement. Organisational activities which
are in either operational, tactical or strategic areas of control may incorporate either
structured, semistructured, or unstructured tasks (Keen & Scott Morton 1978).

Concurrently, Little (1975; cited in Power 1999, p.1) identifies design criteria such as ease of
control, robustness, simplicity, and completeness of DSS models to support managerial
decision-making. Research at this stage in the 1970s was beginning to create some unrealistic
expectations: the problem was more the limits of the technologies for building DSS rather
than the limits of the concepts. Progressively over the years, additional terms, although
imprecisely defined, have been added to the list of DSS tools evolving from the single user
and model-oriented DSS 2.

These include executive information systems (EIS), expert

systems (ES), group decision support systems (GDSS), and knowledge-based or intelligent
DSS. In addition, DSS have been scoped to enterprise-wide by the concept of business
intelligence (BI), knowledge management (KM), data warehousing, and data mining, and then
even further with on-line analytical processing (OLAP). Today the term DSS is often used to
broadly cover any computer-based system used to support organisational decision-making
(Turban et al. 2005).

An argument for a broader classification of DSS was proposed in a recent conceptual study by
Power (2001). Power asserts that DSS are actually more diverse than when DSS research was
conducted over twenty years ago and that existing definitions of DSS have become too
limiting. Power, in his study, expands the framework for categorising DSS to include four
descriptors. These are: 1) the dominant technology component such as data-driven, modeldriven, knowledge-driven, and communication-driven; 2) the targeted users; 3) the specific
purpose of the system; and 4) the primary deployment technology such as mainframe
computer, desktop PC, and Web or client/server.

Undoubtedly Web technologies have expanded the scope of communication-driven DSS.
Communication-driven DSS, otherwise known as groupware or GDSS, support electronic
communication, collaboration, and other group decision support enhancing functions (Power
2000).
2

DSS may include several modelling approaches. These include trial and error, simulation,
optimisation, and heuristics (Turban et al 2005).
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2.4.2 DSS in Farming
This section contains a short history of agricultural DSS in Australian as well as arguments
associated with development and use. In agriculture, extension services have long been the
intermediary between applied scientific research about farm management, and the decisions
that farmers make instinctively. In the 1980s, DSS, which had diffused from mathematical
models in the field of management science to a software tool to guide the farmer or his
advisor, were predicted to fill the ‘gap’ between the scientific theory of the researcher and
real-world practice of the farmer (McCown 2001). Cox (1996, pp.362-363) condemns both
conventional rural extension and the proposed use of DSS, in particular for the filtering of
information:

The substitution of software products as a proxy for direct communication resembles
traditional extension: an intermediary is inserted between the communicating parties.
The DSS, like extension, filters communication both ways. Use of a product as a
substitute for communication stifles it.

Participation and communication together

provide a more appropriate focus.

Despite the recognised benefits to agriculture, the principle of science-based intervention, also
termed the ‘technology-transfer’ approach and the ‘transfer-of-technology’ push, has been
criticised extensively (Cox 1996; Lynch & Gregor 2001; Lynch & Gregor 2002; McCown,
2001). Vanclay and Lawrence (1995) concede that while technology transfer of scientific
knowledge does takes place, that particular model of diffusion is limiting and does not include
all aspects of the diffusion process. Cox (1996, p.373) argues “the tendency for scientific
knowledge to override practical knowledge impedes communication”.

The continuing low adoption rates of agricultural DSS are being reported in many studies
(Hamilton, Woodruff & Jamieson 1990; Cox 1996; Keating & McCown 2001; Kuhlmann &
Brodersen 2001; McCown 2001; Doyle & Coleman 2005) despite early promising predictions
by researchers (Hamilton et al 1990; Wegener 1992). Speculations are numerous. They
include: 1) too much prior knowledge is required of the farmer for the software; 2) the
software is too complex; 3) the software is neither relevant nor significant to the needs of
farmers; 4) updates are too infrequent; 5) the needs of farmers are overlooked; and 6) data
gathering is too tedious.

Other studies have explored the limited demand for agricultural DSS. Kerr (2000; 2004)
analysed the problems associated with the poor uptake of agricultural DSS in the Queensland
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dairy industry. He determined that users as domain experts should have greater involvement
in the development and implementation process to increase their sense of ownership and to
ensure that the final product addresses their needs. Ridge and Cox (2000) in their study of
decision support for crop production in Queensland blamed the preoccupation with output
rather than outcome. Even more recently, Lynch in her doctoral dissertation (2002) explores
the under-utilisation of agricultural DSS, also in Queensland.

Lynch suggests that the

‘transfer-of-technology’ approach is at fault and that DSS developers need to focus more on
the needs of potential users, that is, the farmers. In a related paper, Lynch et al. (2001)
investigate the nature of user involvement in the DSS development process and the
corresponding success of the DSS. The results indicate a strong correlation between user
influence and the impact of the DSS in the agricultural sector.

Researchers within the Agricultural Production Systems Research Unit (APSRU) in
Toowoomba, Queensland, explored the possibilities of Web-based decision support
(Hargreaves & McCown 2000) in a project for the RIRDC.

They demonstrated the

importance of Internet sessions for management discussions and decision support between
researchers and farmers as an opportunity for interactive communication.

Participating

farmers highly value these sessions for increased timeliness and reduced travel, but
nevertheless indicate that the sessions have to be practical in terms of current rural
infrastructure limitations and essential to farm management. These findings concur with
Stewart’s research (1997) which show that rural men relate more positively with a technology
identified as useful for farm business management applications.

Bellamy and Lowes (1996) conducted a study in the Northern Territory to examine the
application of an interactive DSS for evaluating the sustainability of grazing management.
From the study, they discern another role emerging for DSS. This is to provide flexible tools
for participatory learning about the problem context as well as assisting decision-makers to
develop new skills and to acquire expertise. Keating and McCown (2001) also comment on
the ’learning effect’ of DSS.

A farming system is defined conceptually as a production and management system: the
production system is the biophysical and technological domain and has been the target of
previous DSS efforts; the management system is the human domain of complex cognitive
powers of the decision-maker. Future DSS may need to more highly value the management
processes of the decision-maker as it acts to intervene between farm management theory and
practice (Keating & McCown 2001; McCown 2001).
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2.4.3 DSS and Cotton Management
As explained in chapter one, three generations of DSS have been developed for the Australian
cotton industry over the past twenty-five years. They are SIRATAC, SIRATAC Plus, and
lastly CottonLOGIC launched in 1998 (Hearn & Bange 2002).

The SIRATAC pest

management system was a computer-based dial-up crop management system with a
centralised database developed to assist cotton growers make good tactical decisions in the
use of pesticides (Hearn 1987). It consisted of several simulation models and a decision
model to help growers decide whether or not to spray a pesticide. The SIRATAC cotton pest
management system was used in Australia between 1980 and 1993.

Hearn and Bange (2002) speculate that many Australian cotton farmers, calculated to be
approximately 75%, had not used the DSS SIRATAC. Reasons cited include: 1) farmers’
confidence in their own experience and methods; 2) lack of confidence in the computer-based
recommendations; and 3) computer phobia. Nevertheless, DSS use had introduced the cotton
industry to computers; provided an industry standard for pest management; and was evidence
of a socially responsible use of pesticides (Hamilton, Woodruff et al. 1990). SIRATAC’s
intended replacement, SIRATAC PLUS, never reached the market and was abandoned in
1990, mostly on the grounds of excessive cost and complexity of development (Hearn &
Bange 2002).

The most recent, lengthy, and widely published critique of SIRATAC was put forward by
Cox (1996). The paper presented SIRATAC as a case study to illustrate the alleged numerous
shortcomings of agricultural DSS, as well as the tension between scientific and farming
approaches to farm management decision-making. Cox contends that, by definition, DSS
support decision-making of relatively unstructured problems, and should reflect the decisionmaking style of the user. Hence agricultural DSS are inappropriate since they deal with
relatively structured problems and impose a decision on the user. This paper by Cox aroused
intense controversy and debate with lasting impact on future agricultural DSS development
(Ridge & Cox 2000).

Defining inputs, outputs, outcomes and benefits for the DSS program is difficult as many of
the benefits are non-tangible. However, it would be expected that DSS usage by a significant
sector of the industry would result in an improved triple bottom line (economic,
environmental, and social outcomes). Economic benefits are quantifiable through improved
yield and reduction in spraying costs. Improved environmental outcomes can be evaluated by
the positive effect of reduced insecticides on native flora and fauna species (Centre for
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International Economics 2002).

Social benefits are less tangible but are manifest in a

qualitative study such as this.

Another outcome of a DSS program is the learning effect. The learning effects of using
computer-based decision support tools in the rural sector are well documented (Bellamy &
Lowes 1996; Keating & McCown 2001). Van Beek (1999; 2000; 2003) reports that many
growers value the science behind CottonLOGIC while others value CottonLOGIC as a tool
for learning about pest management and other aspects of responsible crop management.
Whatever the basis of respect, CottonLOGIC has a vital role to play in the transfer of research
expertise to the cotton field.

A more recent development is CottonLOGIC for the Palm® handheld device for in-field
recording of insect data (The Australian Cottongrower 2001).

The data can later be

downloaded to a desktop computer for storage and further analysis (Bange, Deutscher,
Plummer, Larsen, Linsley, Richards & Whiteside 2000). This development is expected to
increase the use of CottonLOGIC by consultants especially for decision support (Hearn &
Bange 2002).
2.4.4 DSS and Gender
Studies by Johnson and Powell (1994) and Powell and Johnson (1995) evaluate the
psychology literature on the role of gender differences in managerial decision-making and
risk propensity. One of the premises of their research was that gender differences have been
ignored by the designers of DSS. The literature search (Johnson & Powell 1994) determined
that pre-1980, the accepted view was that there were clear gender differences. Post-1980
literature implies that gender differences were in the degree of confidence in decision choices
and in risk propensity. Powell and Johnson subsequently performed their own empirical
studies (1995) which found that, despite stereotyping, gender is not explicitly identified as a
moderating factor in the performance of cognitive tasks. Empirical evidence suggests that in
a formally trained population, with similar levels of experience and intellectual ability, and
with equal access to information, gender differences in the nature and quality of decisions are
not significant.

Conclusion
In this chapter, the relevant literature across the research domains of gender, technology and
rurality is reviewed. The fact is emphasised that scholarly literature in the specific themes of
this study, Gender, DSS, and Cotton Farm Management, is missing. In the section Gender
and Farm Management, it is apparent that farm women are, to some extent, an
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underappreciated and underutilised resource. Nevertheless, with joint legal ownership of
family farms becoming a reality, tertiary educational qualifications, a broad range of skills
and experience within and outside the farming sector, and a strong commitment to succeed,
women are becoming a more creditable and visible force.

The section, Gender and Information Technology, explores the dominant discourse on
differences in technology usage between the genders. One view is that inherited biological
differences are responsible. Another perspective is that the different ways of doing are
socially constructed, that women’s apparent caution in using technology (compared with
men’s perceived recklessness) is socially constructed as a learnt behaviour. Associated with
this view is the notion that technology is also socially constructed, that technology is allocated
a gender-based on its appropriateness. Finally, there is the more recent view that individual
not gender-based differences are responsible for different ways of using technology.

The section, Gender, Information Systems, and Farm Management, explores the literature,
much of it provided through Australian government studies, on computers being used for
management on Australian farms, as well as the impact of training on farm decision-making.
It was apparent that cooperation in the use of the farm office computer by both farm partners
(generally husband and wife) is critical for a more effective outcome. Collaborating is an
opportunity for the male farmer, who frequently works outside in the paddock, to combine
skills with the woman farmer, who frequently works in the farm office. It was also evident
from the literature in this section, that the environmental impact of not addressing resource
sustainability is untenable for a farmer. Also introduced in this section is gender relations
theory by Connell which has been used in previous Australian rural gender studies.

In the section, Decision Support Systems and Farm Management, the history of DSS in
farming is briefly traced. DSS usage in farming has not fulfilled its potential as predicted by
researchers. The agricultural DSS of the study, CottonLOGIC, was introduced in chapter one
but is discussed here in the context of the research literature. Diffusion theory by Rogers as a
model of technology diffusion is introduced in this chapter but discussed more fully in the
next chapter.

Chapter 2

Page 43

Theoretical Framework

Chapter 3: Theoretical Framework
Introduction
The purpose of this chapter is to introduce the theoretical framework for this study. A
theoretical framework is a tentative conceptual structure of the main constructs to be studied
and the relationships between them (Miles & Huberman 1994; Maxwell 1996). This study is
informed through a theoretical framework of structuration theory by Giddens (1984) as a
meta-theory for probing the recursiveness of farm management and technology usage, and
diffusion of innovations theory by Rogers (1983; 1995) as a lower-level theory for analysing
the characteristics of the software and of the users. The gender conceptual framework
borrows concepts from both structuration and diffusion theories with the addition of
Connell’s contemporary theory of gender relations (2002) to analyse gender relations and
gender differences.

3.1 Use of Theory in Interpretive IS Research
Walsham’s (1993, p.70) advises that a researcher should retain a degree of scepticism
concerning the value of the theoretical framework, that in fact, “theory is both a way of seeing
and not-seeing” so that a good framework should not be regarded as a rigid structure but as a
valuable guide to research.

Eisenhardt (1989) identifies three distinct uses of theory in the context of sociological
research. These uses are applied to interpretive case studies in the field of computer-based IS
research by Walsham (1995, p.76). Firstly, theory can be used as an initial theoretical
framework to inform the topic and to guide early empirical work. In this study, for instance,
questions in the interview guides (refer to appendix C) on the characteristics of the
agricultural DSS CottonLOGIC were based on diffusion theory. Secondly, theory is part of
an iterative process of data collection and analysis. Analysis involves applying theory in
order to gain insight into an empirical situation, albeit maintaining a considerable willingness
to modify initial concepts and theories. For this study, the recognition of the need for a theory
to analyse gender relationships, such as Connell’s gender relations theory, emerged out this
iterative process of data collection and analysis. Finally, theory may be a final product of the
research to direct analysis and interpretation. For this study, the outcome is ‘rich insights’
rather than the generation or testing of theory as discussed in section 4.4.7 of chapter four and
in several sections of the conclusion chapter (chapter ten).
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Information systems researchers increasingly appropriate theories from other disciplines as
conceptual frameworks with which to enrich their theorising (Lam & Singh, 2002). For this
study, theories are borrowed from sociology, as in diffusion of innovation theory (Rogers
1983; 1995; 2003), structuration theory (Giddens 1984) and gender relations theory (Connell
1987; 2002).

Shanks, Hodgson and Darke (1996, p.4) state “structuration theory is intended as a broad
theoretical framework within which other social theories can be located and to which other
perspectives can be related”. Orlikowski and Baroudi (1991) insist that a single research
stance for studying technology innovation phenomena is restricting. They suggest a plurality
of philosophical assumptions and research perspectives with which to explore the complex
relationships between technology, people, and organisations. Diffusion of innovations theory
by Rogers (1983; 1995), with its objective research perspective and deterministic outcomes, is
an ideal conceptual structure for analysing the features of the innovation, users, and
interpersonal networks associated with the technology adoption process within the broader
theoretical framework of structuration theory. Giddens (2001) draws on Connell’s theory of
gender relations (1987) when discussing gender division of labour within the home and in the
workplace. Furthermore, Connell’s contemporary theory of gender relations (2002), with its
subjective standpoint, is empathetic with Giddens’ duality of structure enabling an analysis of
the conceptual structures of power, production, emotional and symbolic relations in gender
relations.

3.2 Diffusion Theory
Rogers developed the classical model of the diffusion of technological innovations during the
1960s from investigations conducted in peasant communities in developing countries. Then
in the 1980s, Rogers began to apply his theory of technology adoption to the spread of home
computers in the United States (Murdock, Hartmann, & Gray 1992).

The influence of

diffusion theory on research has been immense with thousands of citations in publications.
Rural sociological research has dominated the field with the largest number of diffusion
studies (Rogers 1995). The traditional and environmental models of diffusion are discussed
further within this section, as are justifications for the use of the theoretical framework and its
limitations.
3.2.1 Justifying the Use of Diffusion Theory
Diffusion of innovations by Rogers is a comprehensive theory with multiple concepts. The
four main elements of diffusion theory are the innovation, communication channels, social
systems, and time. Rogers asserts that diffusion is an inherently social process and the
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structure of the social system can affect an innovation’s diffusion. The first nine chapters of
the book by Rogers (1995) relate to diffusion as it applies to individuals. Chapter ten goes
further and addresses innovation adoption within organisations. This has applicability to this
study that covers both individuals (cotton growers and industry professionals) and social
institutions (the Australian cotton industry).

While several conceptual frameworks exist for modelling adoption and implementation
processes, diffusion theory is utilised for this study because of its comprehensive nature, its
well-documented strength and popularity, and its extensive history in rural sociology
research. As explained below, both traditional and so-called environmental diffusion models,
in addition to the innovation-decision process of diffusion theory, are utilised to analyse the
characteristics of technology adoption and diffusion.
3.2.2 Traditional Diffusion Model
In the traditional diffusion model by Rogers (1995), diffusion can be transmitted through
communication channels where participants create and share information with one another to
reach a mutual understanding. The element of time is important in conveying a sense of
context to the diffusion process. Rogers (1995, p.12) explains that for the purposes of
diffusion theory, the words ‘technology’ and ‘innovation’ are used synonymously. Moreover,
technology has two components, hardware and software. For this study, I will concentrate on
the software aspect, which is an agricultural DSS.

An innovation is defined as “an idea, practice or object that is considered as new by an
individual or other unit of adoption” (Rogers 1995, p.11).

Rogers cites the five most

important characteristics of innovations that he considers will affect the rate of adoption. This
study evaluates the features of the software innovation, CottonLOGIC, within these five
characteristics as follows:

1. Relative advantage is “the degree to which an innovation is perceived as better than
the idea it supersedes” (Rogers 1995, p.212).

Influences such as convenience,

reliability, usefulness, and satisfaction from the adoption of the innovation are
regarded as affecting relative advantage.
2. Compatibility or congruence is “the degree to which an innovation is perceived as
consistent with the existing values, past experiences and needs of potential adopters”
(Rogers 1995, p.224). Furthermore, the innovation must be perceived as relevant to
organisational and personal objectives of users.
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3. Complexity is “the degree to which an innovation is perceived as relatively difficult to
understand and use” (Rogers 1995, p.242). Attributes such as usability, ease of use,
and user-friendliness are included in the definition for this study.
4. Trialability or divisibility is “the degree to which an innovation may be experimented
with on a limited basis” (Rogers 1995, p.243). Rogers explains that trialability is
positively related to the rate of adoption. Vanclay and Lawrence (1995, p.102) define
the term divisibility as adopting “that part of an innovation that they like or that is
consistent with other farming objectives”.

Under the environmental model of

diffusion, divisibility or modularity of an innovation allows farmers to purchase and
use components of the software relevant to their needs and objectives.
5. Observability is “the degree to which the results of an innovation are visible to
others” (Rogers 1995, p.244).
3.2.3 Environmental Diffusion Model
Aside from the five characteristics of a commercial innovation given above, additional
attributes are required to cater for the inadequacies of the traditional diffusion model in the
adoption of sustainable resource management technologies, such as an agricultural DSS, for
the Australian context. This was discussed in the literature review. The additional features
originated in United States rural sociological research by Buttel, Larson and Gillespie’s
(1990, p.48). They were further modified for the Australian ecological-agricultural context
by Vanclay and Lawrence (1995) as legitimate reasons for the adoption or non-adoption of a
particular technology or management practice. The additional attributes are implementation
costs, in both capital and intellectual outlay. The capital and intellectual expenses for new
technology may be substantial and prohibitive, especially during a period of financial crisis
when the benefits of the DSS are unclear (Vanclay & Lawrence 1995, p.99).

Through the concept of intellectual outlay, the analysis is expanded to include, not just the
characteristics of the technology, but also the characteristics of the user. This is an important
consideration since understanding users and the social system in which they operate is crucial
to understanding the adoption process.
3.2.4 The Innovation-Decision Process
As discussed above in section 3.2.1, the four main elements of diffusion theory are the
innovation, communication channels, social systems and time.

The time dimension in

diffusion is represented in the innovation-decision process where adoption is expected to
proceed in a time-ordered sequence (Rogers 1995). Despite limitations outlined in section
3.2.5 below, the innovation-decision stages are used for data analysis in this study. Rogers
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(1995, p.20) describes the innovation-decision process as “the process through which an
individual (or other decision-making unit) passes from first knowledge of an innovation to
forming an attitude towards the innovation …”. The sequential stages of the innovationdecision process conceptualised by Rogers (1995 p.162) are outlined below:

1. Knowledge occurs “when an individual (or other decision-making unit) is exposed to
an innovation’s existence and gains some understanding of how it functions” (Rogers
1995, p.162).
2. Persuasion occurs “when an individual (or some other decision-making unit) forms a
favourable or unfavourable attitude towards the innovation” (Rogers 1995, p.167).
3. Decision occurs “when an individual (or some other decision-making unit) engages in
activities that lead to a choice to adopt or reject the innovation” (Rogers 1995, p.171).
4. Implementation occurs “when an individual (or some other decision-making unit)
puts an innovation into use” (Rogers 1995, p.172).
5. Confirmation occurs “when an individual (or some other decision-making unit) seeks
reinforcement of an innovation-decision already made, or reverses a previous
decision to adopt or reject the innovation if exposed to conflicting messages about the
innovation” (Rogers 1995, p.181).

There are various alternative views to modelling the technology adoption process. Seligman
(2000) argues that Rogers (1995) and Simon (1977) view adoption as a rational, linear,
decision-focussed progression through stages such as knowledge acquisition, problem
framing or persuasion, decision, implementation, and confirmation.

Alternatively, Dean

(1987), Marcus (1983), and Mintzberg, Raisinghaniand and Théorêt (1976) propose that
adoption, being immensely complex, is often a highly politicised process driven by
management support and reliant on user involvement. Therefore, adoption is not a sequential
process.

Technology implementation behaviours have been classified by Cooper and Zmud (1990) as
acceptance, routinisation and infusion. Saga and Zmud (1993, p.67) define acceptance as
“efforts undertaken to induce organisational members to commit to the use of IT
applications”. An abundance of factor-based implementation research has related individual
and contextual independent variables to specific dependent variables (Borton & Brancheu
1993). The study by Davis (1989) developed the technical acceptance model (TAM) to
analyse IT usage. These findings recognise the importance of user acceptance as a dependent
variable, and perceived usefulness and ease of use as independent variables. Lucas, Ginzberg
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and Schultz (1990) also focus on user acceptance as an essential factor in technology
implementation.

According to Saga and Zmud (1993, p.67), routinisation refers to “alterations that occur
within work systems … such that these applications are no longer perceived as new or out-ofthe-ordinary”. Further, routinisation of behaviour is a fundamental concept of structuration
theory where routine is a basic element of day-to-day social activity (Giddens 1984, p.xxiii).
Infusion “occurs as IT applications become more deeply embedded within the organisation’s
work systems” (Saga & Zmud 1993, p.67). These behaviours are of particular relevance in
this study since they are somewhat aligned with the structuration theory structure of
legitimation. Through routine use, an innovation becomes a norm and therefore a legitimate
social structure.
3.2.5 Limitations of the Framework
The limitations of diffusion of innovations theory applicable to this study are discussed
below. Some constraining features of diffusion theory as a conceptual framework for IS
research have already been presented such as the unsuitability of the traditional model for
environmental practices (section 3.2.3) and perceived unrealistic linear stages in the adoption
process (section 3.2.4).

As discussed above in section 3.2.2, Rogers (1995) identifies a limited number of variables
affecting the diffusion and adoption of an innovation. However, Attewell (1992), in an article
on technology diffusion in organisations, contends that the traditional diffusion theory is
inadequate in addressing the complexity of the adoption process, and that the existence of
knowledge barriers, identified as factors such as computing experience, computing selfefficacy, perceived technology complexity and compatibility, considerably delay the adoption
of more advanced technologies. As already explained, implementation costs (capital costs
and intellectual outlay) which are akin to knowledge barriers for the user are taken into
account as attributes in the environmental model of diffusion model.

Allen (2000), in an article on IS research, identifies some important constraints such as the
distinct although frequently flawed pro-innovation bias, as well as the lack of recognition of
adaptations and reinventions of innovations by users that can actually be quite creative.
Vanclay & Lawrence (1995, p.101) recognise that a person may be criticised as being
ignorant, recalcitrant, and / or a laggard for failing to adopt, yet non-adoption may be a
deliberate and rational choice. These criticisms are explored in chapter six during the analysis
of the interview data using diffusion theory.
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3.3 Structuration Theory
This dissertation is also informed by structuration theory, formulated to its mature form by
contemporary social theorist Giddens (1984) in the earlier stages of his academic and
publishing career. Rose and Scheepers (2001, p.6) assert that the root traditions of the IS
discipline are management and computer science, lending a technologically deterministic and
positivist slant to IS research, and that structuration theory is a welcome and robust departure
from tradition with its theoretical diversity as well as social constructivist and interpretive
leanings.

Structuration is a social process that involves the reciprocal repetitious interaction of human
actors and structural features of social systems. That is, human actors are enabled and
constrained by social structures, yet these structures are the results of previous actions
(Giddens 1984). Giddens emphasises this when he declares “… society only has form and
that form only has effects on people in so far as structure is produced and reproduced in what
people do” (Giddens & Pierson 1998, p.77).

Structuration theory is a relatively abstract, conceptually grand sociological theory based on
social practice.

As Davis Gauntlett (2002) explains, Giddens was frustrated with the

dichotomous societal approach where the macro level view of social life was divided from the
more individualistic micro level view. Ira Cohen (1998 p.280) describes structuration theory
as positioned between “theories of collectivities on one hand and theories of the individual on
the other” as it attempts to synthesise social institutions (groups, organisations, industries,
society) and human actions (individuals). With the theory of structuration, Giddens tries to
bridge those gaps as well as those of other dichotomies such as objective versus subjective,
determinism versus voluntarism, and functionalism versus interpretivism (Orlikowski &
Robey 1991; Giddens & Piersen 1998).

From the classic sociological debate, two dominant research paradigms have emerged. They
are assumptions about the nature of social science based on the subjectivist-objectivist
dimension with interpretivism (or social relativism) on one hand, and functionalism (or
structuralism) on the other. Giddens acknowledges the existing incommensurability of the
paradigms and in the introductory chapter to The Constitution of Society, Giddens (1984.
p.xx) declares:

Of prime importance in this respect is a dualism that is deeply entrenched in social
theory, a division between objectivism and subjectivism … Structuration theory is
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based on the premise that this dualism has to be reconceptualized as a duality – the
duality of structure.

Therefore in Gidden’s own view, structuration theory represents a reaction to the divisions
and perceived deficiencies of the opposing prevailing schools of sociological thought.
Orlikowski and Baroudi (1991) agree that a more integrated approach needs to be developed
to go beyond the apparent opposition between paradigms. Structuration theory is purported to
be a means of breaking free from the weaknesses of functionalism that underplay the
importance of human action, and interpretive sociology that is “strong on action, but weak on
structure” (Jones 1999, pp.106-107).

Structuration theory, as a means of resolving the

incommensurability between the paradigms, is discussed more comprehensively in section
4.2.2 of chapter four. In further sub-sections within section 3.3, the duality of structure from
structuration theory (Giddens 1984) and the duality of technology from the structurational
model of technology (Orlikowski 1992; 2000) are discussed, as are justifications for the use
of the theoretical framework as well as its limitations.
3.3.1 Justifying the Use of Structuration Theory
The purpose of this section is to justify the theoretical stance for this study. Scholarly studies
have established multiple ways of locating structuration theory in IS research. Examined
below are the ones by Walsham and Han (1990), Shanks, Hodgson and Darke (1996), Rose
(1998), and Jones (1999). There are similarities as well as differences between them and,
where possible, quotes by Giddens are included to support the stance of the authors.

In a paper on structuration theory in IS research, Walsham and Han (1990) categorise
structuration theory with two applications. Firstly, structuration theory is used as a metatheory within which other theoretical approaches can be located. This usage is consistent
with Giddens’ view when he states in the chapter ‘A reply to my critics’ in Held and
Thompson (1989, p.297), “structuration theory is a broad perspective upon the study of
action, structure and institutions”. Secondly, specific constructs from structuration theory are
used as sensitising concepts. Again this usage conforms with Giddens’ intentions. Giddens
confirms this in Held and Thompson (1989, p.294) when stating, “the theory should be
utilised only in a selective way in empirical work and should be seen more as a sensitising
device than providing detailed guidelines for research procedure”.

Shanks, Hodgson and Darke (1996, p.4), in a paper on structuration theory in IS research,
propose three purposes of structuration theory in IS research. The first classification is
empirical, “to guide the collection, analysis, and interpretation of empirical data”. In his

Chapter 3

Page 51

Theoretical Framework
introductory chapter to The Constitution of Society, Giddens states that the prime objective of
social theory is to help “illuminate problems of empirical research” (1984, p. xxix). The
second classification is conceptual, “to provide sensitising concepts for the explication and
conceptualisation of theoretical understanding of social activities and structures”. The final
classification is meta-theoretical, to provide a conceptual foundation “to develop theories and
frameworks for understanding social structures and interaction within a particular research
domain”. Giddens (cited in Tucker 1998, p.55) proposes “social science should attempt to be
theoretically engaged and empirically grounded”.

Rose (1998), in studies of structuration theory in IS research, analyses the different
approaches and summarises them into three distinct categories. They are: firstly, to theorise –
“to re-conceptualise or theorise aspects of the new field (in this case IS)”; secondly, to
analyse – “as an analytical framework for retrospective understanding of empirical situations
or cases”; and thirdly, to operationalise – “to provide operational guidance for practitioners
(in this case IS practitioners)”. Although Giddens is often criticised for failing to link theory
and practice (Tucker 1998, p.55), Rose argues that, since IS is an applied discipline, then “it is
reasonable to expect that researchers should attempt to distil their theoretical and analytical
expertise into forms that a practitioner might adopt as guidance for practice” (1998, p.13). In
their 2001 paper, Rose and Scheepers further puzzle over attempts to influence IS practice
through the use of structuration theory as a meta-theory.

The approach by Jones (1999) to the use of structuration theory in IS research is the most
recent.

Jones (1999, pp.121-122), in studies of structuration theory in management

information systems, identifies four main functions for the use of structuration theory within
IS research. They are: 1) to accommodate technology as in the structurational model of
technology by Orlikowski (1992); 2) to apply the theory to the analysis of IS cases; 3) to use
structuration theory as a meta-theory as well as for selected concepts, described as the ‘pick
and mix’ approach; and 4) to link with other theories such as the adaptive structuration theory
by DeSanctis & Poole (1994).

The schema proposed by Jones (1999) for the use of structuration theory is most apt for this
study for the following reasons. While the modes of use are mutually exclusive, I have
applied each to this study. Firstly, since this research requires a technological framework, the
duality of technology from Orlikowski’s structuration model of technology is applied to better
understand the interaction with the DSS by farm women as human actors, as explained below
in section 3.3.3. Secondly, the study is suitable for an IS case study. In brief, it is an
interpretive single case study of women cotton growers using farm management software in
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the Australian cotton industry. Thirdly, structuration theory is used as a meta-theory with
selected concepts such as the duality of structure and human actors as knowledgeable and
reflexive. Finally, structuration theory is linked with other theories such as diffusion theory
and gender relations theory to provide a ‘more detailed methodological and analytical device’
(Jones 1999, p.122): diffusion theory with its objective and deterministic stance for the
analysis of the characteristics of the innovation and of users; and gender relations theory with
its radical humanist perspective, and critical and subjective focus on gender, power, and
domination.

These approaches are pertinent to the multi-paradigmatic perspective of

structuration theory as described in section 4.3 of chapter four.
Context and Process
Walsham (1993, pp.60-62), in his book on IS in organisations, deems structuration theory to
be a conceptual link between context and process. Meanwhile, Shanks et al. (1996, p.2)
recognise structuration theory as a process-based approach which adopts an emergent
perspective of social and organisational change, that is, change emerges from the interaction
of people and events.

Furthermore, these authors acknowledge structuration theory as

focussing on the social and historical contextual aspects of interactions between human
actions and social structures over time. Klein and Myers (1999, p.73) identify this approach
as the contextualisation principle.

Context is concerned with the circumstances surrounding the IS, or more specifically in this
study, the DSS. For this study, the systems may comprise the rural sector as a whole, the
specific rural industry, the rural community, the farming family and the family members
within it. It can include more profoundly the various social, cultural, political, environmental,
and organisational structures involving farm women as users of the DSS, as well as DSS
designers, developers, scientists, agronomists, extension officers, educators, and researchers.
Their interpretation of this reality creates complex, interacting contexts within which the
DSS, as a human artefact or tool, is used (Walsham 1993).

Whereas the concept of context has a more static implication, the concept of process implies
transformation and change. This demands an investigation of the interactive and dynamic
processes where elements of context at a societal level are evolving (Walsham 1993). For
this study, these changes may be social (adjustments to relationships within the family and
society), environmental (amendments to regulations for resource sustainability within the
cotton industry), economic (changes to global cotton prices), and technological (modifications
to the physical DSS such as software and hardware).
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3.3.2 Duality of Structure
Duality of structure is a central principle of structuration theory and refers to the institutional
properties of social systems as the result of human actions, which in turn reshape human
actions. The mutual dependence of human actions and social structures is evident. As
Giddens (1984 p.25) states “the structural properties of social systems are both medium and
outcome of the practices they recursively organise”. The recursiveness of social life, as
duality of structure, resolves the issue of incommensurability between human interaction and
social structure.

Essentially, social reality is constructed when social institutions 3 and

practices are produced and reproduced. The actor is also socially constructed. The concept of
routinisation of day-to-day social activities is a vital one, even though Giddens emphasises
that “the theory of routine is not to be equated with a theory of social stability” (1984, p.60).

Figure 3.1 below represents the analytical dimensions of the duality of structure theory where
institutional structures interact with social action through the three modalities of interpretive
schemes, facilities or resources, and social norms.

Structure

signification

domination

legitimation

(Modality)

interpretative
scheme

facility /
resources

norm

Interaction

communication

power

sanction

Figure 3.1: Structuration Theory: Analytical Dimensions of the Duality of Structure
Source: Giddens (1984, p.29)
Structure
Giddens (1984) posits that structures are rules and resources recursively implicated in social
reproduction; that structures are ‘memory traces’ instantiated only when humans act; and that

3

Giddens (1984, p.24) explains institutions as the more enduring features of social life.
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structures exist as objective entities with no existence independent of social agents and their
activities. Structure is a resource to be employed by humans in their actions. Giddens (1984,
p.374) notes “the structural properties of social systems do not exist outside of action but are
chronically implicated in its production and reproduction”.

Rose (2000) contends that

Giddens’ conceptualisation of structure is somewhat loose and abstract in comparison with
the structuralist tradition of social thought. Orlikowski and Robey (1991, p.147) interpret
structure as “… not something concrete, situated in time and space, and it lacks material
characteristics”.

According to Giddens (1984, p.19), the production and reproduction of social structures occur
over time by effective communication and ongoing interaction (agency) on three levels. The
three levels of structure are described by Jones (1999, pp.104-105) as follows. Firstly, there
is the level of understanding and interpretation (signification), and consequently the
production of information and ideology, from stocks of knowledge. Secondly, there is the
level of power or domination through drawing on facilities and resources. Lastly, there are
societal norms, standards of morality, proper conduct, and traditions that constitute
organisational structures of legitimation.

It is important to note, that the separation of structure into these three levels is merely an
analytical distinction since the structures are inextricably interlinked in practice (Orlikowski
1992, p.404).

In an example, Walsham and Han (1993, p.54) insist that, although

signification is identified as a structure through the modality of language, language also
expresses aspects of domination and has normative force. In a study by Sinha (1996; cited in
Lam & Singh 2002), structures are defined more specifically as dominant ideologies, formal
laws and regulations, and informal rules such as conventions, traditions, and codes of conduct
that shape social activities and organisational choices.
Modalities
The process of structuration occurs as a result of the mutual interactions between the realm of
social agents’ actions and the institutional structures via the three modalities. These are:
1) interpretive 4 schemes such as stocks of knowledge. These are facilities that humans can
draw on in their ongoing interaction with the world. In the proposed study, agricultural DSS
provide interpretive schemes which farmers use to record and interpret past results, as well as

4

Giddens uses the spelling ‘interpretative’, however, the alternative spelling ‘interpretive’ is used in
this dissertation except when Giddens is quoted.
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to predict insect pressures, soil nutrition, and weather outcomes, thus enabling future plans to
be made.

2) techno-economic factors such as technological infrastructure, facilities, or resources
which can enable or constrain social agents’ adoption patterns. These modalities are identified
as allocative facilities such as material and human resources, and authoritative resources
which are non-material. Material resources include technology such as computer software
and hardware. Due to computer advancements in recent years, the power and capacity of this
resource has increased significantly. Non-material resources include information that is
derived from the harnessing of technological and human activities.

3) socio-legal norms which are values, behaviours, habits, practices, or regulations governing
the appropriate and legitimate social conduct of the social agent (Lam & Singh 2002). For
this study, norms include the best management and integrated pest management practices
used widely within the cotton industry for self-regulatory purposes.

These three modalities in structuration theory are respectively the meanings, resources, and
rules of the structured properties of the social system which provide a way to link social
action and institutional structure.
Actors and Agency
Orlikowski (1992, p.404) writes, “the recognition that actors are knowledgeable and reflexive
is a central premise” of structuration theory. Giddens’ notion of agency (1984, p.3) suggests
that an actor is both knowledgeable and reflexive, able to monitor experiences and give
reasons for actions. That is, humans have the capacity to routinely observe and understand
what they are doing while they are doing it. Giddens (1984, p.22) notes, “all social actors, all
human beings are highly ‘learned’ in respect of knowledge which they possess and apply, in
the production and reproduction of day-to-day social encounters”. Essentially, as Giddens
(1984, p.281) recognised, actors have the capacity to process social experience and to devise
ways of coping with life within the limits of existing information, uncertainty, and other
constraints.

In discussing the notion of knowledge, Giddens distinguishes between discursive and
practical knowledge. The former refers to knowledge that actors are able to articulate in a
rational way and to reflect on. The latter refers to tacit knowledge which actors are able to
draw on in action but are unable to express verbally. Being knowledgeable agents, humans
may choose not to follow established norms of behaviour and thus to transform social
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practices (Shanks, Hodgson et al. 1996, p.4). Furthermore, Walsham and Han (1990, p.54)
allege the inevitability of unintended consequences of intentional human conduct, and that all
action carries with it the seeds of change. Giddens (1984, p.14) affirms that the important
feature of the concept of agency (ongoing interaction) is that it does not refer to an actor’s
intentions, but to the inherent capability to make a difference to a pre-existing state of affairs.
3.3.3 Duality of Technology
Orlikowski (1992, p.405) argues that technology is never directly discussed in Giddens’
writings. As well, Jones (1999) confirms that the material aspects of technology remain
unspecified in structuration theory. Since the nature and role of technology in structuration
theory remain unstipulated, diffusion of innovations theory by Rogers with its more concrete
view of technology seems an appropriate lens for exploring the diffusion and adoption aspects
of an agricultural DSS.

Nevertheless, diffusion theory alone provides an inadequate

explanation of the relationship between technological innovations, societies, and social
relationships of individuals. This study benefits from the less deterministic, broader schema
of structuration theory.

According to Rose (2000), Giddens has much to say about societies and social relationships
of individuals but is reticent about organisations and groups of people.

Subsequently,

Orlikowski and Robey (1991) and Orlikowski (1992) propose a structurational model of
technology as an extension of Giddens’ structuration theory to reconceptualise the role and
nature of technology in organisations. Moreover, Orlikowski (1992, p.400) ascribes to the
view that technology is neither a ‘technological imperative’ model nor socially constructed as
a ‘strategic choice’ model.

Rather, she adopts the ‘soft deterministic’ approach that

technology is an external force having impacts but moderated by human actors and
institutional structures.

The structurational model of technology positions technology centrally in the process of
structuration to overcome the dichotomy of technology as either an objective force or socially
constructed product (Orlikowski & Robey 1991; Orlikowski 1992). According to Orlikowski
and Robey (1991, p.151), there is the ‘constitutive role’ of technology where technology is an
objective set of rules and resources enabling and constraining human action. This is a view of
technology as a technological imperative providing a set of interpretive schemes such as the
rules of the decision support model and the resources of the databases attached to the
software. Conversely, there is the ‘constituted nature’ of technology where technology is the
social product of subjective human actions (Orlikowski & Robey 1991, p.151). That is,
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technology is socially constructed. In this view, technology is being created and changed by
human action.

Orlikowski (1992, p.406) describes technology as “physically constructed by actors working
in a given social context, and … socially constructed by actors through the different meanings
they attach to it and the various features they emphasise and use”. Orlikowski (1992, p.421)
points out that there are always bounds on how people use material properties or artefacts.
People can (even if they do not) redefine the meaning, properties, and applications of a given
technology after development. Nevertheless, it is sometimes the case that technology once
developed and deployed, becomes institutionalised, and part of the structural properties of the
organisation (Orlikowski 1992, p.406).

While Giddens’ model of structuration consists of nine elements for the purposes of analysis,
the model proposed by Orlikowski (1992), and discussed earlier in Orlikowski and Robey
(1991), focuses on three components: human agents (technology designers, users, and
decision-makers); technology; and institutional properties of organisations including business
strategies, ideologies, divisions of labour, expertise, government regulations, and socioeconomic-environmental conditions.

Figure 3.2 illustrates the components in the

structurational model of technology.

Institutional Properties
D

Technology
C
A

B

Human Agents

Figure 3.2: Structurational Model of Technology: Analytical Elements of the Duality of
Technology
Source: Orlikowski and Robey (1991, p.152) and Orlikowski (1992, p.410)
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The structurational model of technology is applied to this study as follows. The technology is
an agricultural DSS CottonLOGIC.

It is a product of human agents such as software

developers, researchers, consultants and growers (A). Through systemic use, the software
becomes institutionalised and embedded within farm management practices (D).
CottonLOGIC encompasses interpretive schemes and norms such as Integrated Pest
Management (IPM) and Best Management Practices (BMP) to provide industry benchmarks,
as well as facilities for record-keeping and critical thinking. Through CottonLOGIC as a
medium, human action is constructed and reconstructed, as, for instance, a grower’s ability
and confidence to tackle risk scenarios is increased (B). However Orlikowski (1992, p.406)
claims that technology is stable and not subject to the whims of users to change it. Further,
once it is developed and deployed, it loses connection with the actors who constructed it.
Hence the direct link between institution and agent through technology is lost (C). This
aspect of the model is problematical and is examined in chapter seven and again in chapter
nine.

A later article by Orlikowski (2000) extends the structurational model of technology to
address this deficiency. In this article, Orlikowski (2000, p.407) focuses on the “emergent
rather than embodied structures” of technology as technologies-in-practice (in use) rather than
technology as an artefact. The concepts embodied in this model of technologies-in-practice
are addressed in section 9.3.2 of the findings chapter.
Use and Design (and Development)
In the field of information systems, the organisational and practical approach to systems
analysis, design and development is driven by methodologies, techniques, and tools. One
leading methodology is the Systems Development Life Cycle (SDLC). Its consists of a series
of iterative steps: planning (identifying system requirements); analysis (studying system
requirements); design (recommended solution converted into system specifications);
implementation (developing system, that is, coding, testing, and installing); and, maintenance
(evaluation from users and improvement) (Hoffer, George & Valacich 2005). Therefore, in
overview, these are the stages referred to when discussing information systems design and
development in the following chapters.

Orlikowski and Robey (1991) and Orlikowski (1992) refer to the terms use, design and
development in their journal articles. At a more theoretical level than the utilitarian SDLC,
the use mode is when users appropriate technology and all it encompasses for their purposes.
The design and development mode is when human agents build interpretive schemes,
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resources, and norms into technology.

Although the modes of use and design (and

development) are referred to separately, in fact they are tightly coupled since use and design
(and development) are both recursive and reflexive (Orlikowski 1992, p.408).

Orlikowski (1992, p.405) asserts, “technology is created and changed by human action, yet it
is also used by humans to accomplish some action”. This recursive notion of technology termed duality of technology - is the critical premise of the structurational model of
technology. Associated with the notion of recursiveness, is the premise by Orlikowski and
Robey (1991) and Orlikowski (1992) that technology has interpretive flexibility in both use
and design (and development) stages within contextual restraints and facilitations.

To

understand technology use and design (and development) based on the structurational model
of technology, Orlikowski and Robey (1991) developed a theoretical framework.

This

framework is deployed in chapter seven to analyse the use and development of CottonLOGIC
along with the construction and reconstruction of farm management.
3.3.4 Limitations of the Framework
One limitation of structuration theory for IS research has already been discussed. This is the
unresolved issue of the material aspects of technology. Shanks et al. (1996, p.10) offer
another perceived weakness, that is, the emphasis in structuration theory on ontological
content to the exclusion of epistemology and methodology. For example, structuration theory
offers no precise means of selecting methods of empirical analysis although Giddens (1984,
pp.xxix-xxx) does not hesitate to confront the research methodology argument:

Structuration theory will not be of much value if it does not help to illuminate
problems of empirical research …, I do not try to wield a methodological scalpel.
That is to say, I do not believe that there is anything in either the logic or substance
of structuration theory which would somehow prohibit the use of some specific
research technique.

Structuration theory also lacks a gender perspective although recent Australian research
(Nielsen, von Hellens, Beekhuyzen & Trauth 2003; Beekhuyzen, Nielsen & von Hellens
2003; von Hellens, Nielsen & Beekhuyzen 2004) has utilised the theory. These scholarly
articles report on an ongoing project (WinIT) that examines the attitudes of women high
school, university, and IT professionals towards IT education and careers.

The authors

identified dualisms in IT work by women professionals and the notion of duality is used as a
lens for analysing and interpreting changing societal structures. As explained below, in this
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study gender is analysed from conceptual frameworks borrowed from both structuration and
diffusion theories, with the addition of Connell’s four dimensions of gender relations (2002).

3.4 Gender and the Theoretical Framework
This dissertation explores rural women’s use of farm management software in the Australian
cotton industry.

Both the traditional and environmental models of diffusion theory are

conceptual frameworks facilitating an analysis of the innovation-decision process, the
characteristics of the innovation, the agricultural DSS CottonLOGIC, and, to some extent, of
software users. Through sensitising concepts from diffusion theory such as communication
and social networks, relationships can be further explored. Structuration theory as a metatheory is a means of analysing the recursiveness of human actions and social structures by
way of the three levels of signification, domination, and legitimation. That is, farm women as
human actors, drawing on the modalities of interpretive schemes, resources, and societal
norms, are both enabled and constrained by social structures such as farm management. As
well, farm management is constructed and reconstructed by this human action.

In the following sections, the concept of gender is discussed along with its connection with
(or disconnection from) both diffusion and structuration theories. Also explained is the
justification for the selection of Connell’s contemporary theory of gender relations (2002) as a
conceptual framework. The themes uncovered by these theories are explored further in the
data analysis chapters (six, seven, and eight) and in the findings chapter (nine).
3.4.1 Gender and Diffusion Theory
The traditional model of the diffusion of technological innovations was developed by Rogers
during the 1960s. As already explained, diffusion theory has predefined characteristics,
distinct sequential phases during the course of adoption, a deterministic outcome, and an
emphasis on ‘information exchange’ or ‘technology transfer’ during the communication
process. Rogers (1995) posits the importance of interpersonal networks as communication
channels in a successful adoption process since it is essential to communicate if an innovation
is to be recognised and adopted.

Despite Rogers’ focus on interpersonal networks in diffusion theory, he almost totally
disregards social structures of gender. Stewart (1997), in her PhD dissertation of a study set
in cotton regions of northern Australia, notes that, by generally ignoring gender, diffusion
theory also ignores the barriers many women face in using computer-based technology in
modern societies. An exception for Rogers (2003, p.132) is when the contributions and
criticisms of diffusion theory are discussed in the latest version of Diffusion of Innovations.
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Rogers cites a study by Shefner-Rogers, Rao, Rogers and Wayangankar (1998) of women as
dairy farmers in India. Findings from this study were that “the empowerment of women
gained attention, as it was realised that they were often subordinated to men in patriarchal
societies and that the technological innovations being introduced made them more so”.

Another exception is in a chapter of Social Change in Rural Societies by Rogers, Burdge,
Korsching and Donnermeyer (1988, p.62) where gender role socialisation is argued. The
authors claim “research evidence indicates that socialisation has a more profound influence
on gender-role behaviour than do any inborn differences between the sexes”.

The remainder of this section has been revised from previously published papers by the
author (Gartshore 2004a; Mackrell 2005) on gender and communication in the diffusion of a
technology, namely an agricultural DSS, in the Australian cotton industry.
Gender and Social Networks: Homophily and Heterophily
Rogers (1995, p.17) identifies diffusion as “a particular type of communication in which the
message content that is exchanged is concerned with a new idea”.

In this study, the

association between gender and communication during the diffusion process is examined in
closer detail. This is justified since interpersonal communications are of utmost importance
in the study of both technology diffusion and gender relations. Further, communication is a
construct within both structuration theory and diffusion theory.

When individuals share common meanings, the communication of new ideas is regarded as
more likely, more effective, and more rewarding, since most people depend on a subjective
evaluation of an innovation from adopters like themselves (Rogers 1995, p.287). The basic
principle of homophily, “the tendency of people in friendship pairs to be similar”, was
recognised before the 1900s (McPherson & Smith-Lovin 1987, p.370). In 1964, Lazarsfeld
and Merton (p.23; cited in Rogers & Shoemaker, 1971, p.14) defined homophily as an
“affiliation or communication with a similar person”. Rogers (1995, p.286) broadened the
definition and referred to homophily as “the degree to which a pair of individuals who
communicate are similar.

The similarity may be in certain attributes, such as beliefs,

education, social status, and the like”. Research has since identified homophily in a variety of
characteristics such as gender, age, class, race, and occupation, and in a range of social
settings such as organisations, cultural communities, and families (McPherson, Smith-Lovin,
& Cook, 2001). In essence, more effective information exchange flows from homophilous
communication.
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Lazarsfeld and Merton (1964, p.23; cited in Rogers & Shoemaker, 1971, p.14) defined
heterophily, the mirror opposite of homophily, as “the degree to which pairs of individuals
who interact are different in certain attributes”. In this study, homophilous communication is
perceived as occurring between farm partners, family and neighbours.

Its opposite,

heterophilous communication, occurs between farmers and industry professionals such as
rural extension officers, agronomists, consultants, researchers, and educators who may apply
different meanings to the use of the innovation, such as CottonLOGIC, than do the cotton
growers. This concept, in particular, is explored more intensely in the findings of the study in
chapter nine.

While homophily rather than heterophily theory has engaged more scholars, findings from
studies into heterophilous communication suggest that heterophily makes interaction more
difficult since it is conducted between individuals with differing viewpoints. An alternative
view is that a certain degree of heterophilous communication might be the basis of positive
‘creative dissidence’ or synergy between the interacting parties (Sumberg, Okali & Reece
2003, p.744). Rogers and Shoemaker (1971, p.14) offer this perspective:

A further refinement of this proposition includes the concept of empathy…
Heterophilous individuals who have high empathy are, in a psychological sense,
really homophilous.

According to Monge & Contractor (2003, pp.223-225), several studies have focussed
specifically on homophily based on gender. As well, several studies have attempted to
explain the emergence of communication networks on the basis of homophily. Research by
Brass (1985) found that communication networks in organisations are largely clustered by
gender, and that same gender networks are associated with effective communication.
Conversely, same gender networks have also been identified as a “mechanism [for]
maintaining inequality of status for minorities within organisations” (Borgatti & Foster 2003,
p.999). Women overall have not acquired the status and authority of males in an organisation
(Brass 1985). Therefore, women within all-female organisational workgroups have been
found to be less influential with reduced access to valuable information, resources, and
support than men in more powerful male networks. In essence, gender homogeneity limits
the social capital of women.

The exception is for women who are members of non-

segregated gender networks (Borgatti & Foster 2003). Despite ongoing research in the field,
diffusion theory by Rogers (1995; 2003) fails to consider homophily in gender relations as a
factor in communication networks.
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3.4.2 Gender and Structuration Theory
Giddens’ theory of structuration was originally applied to studies of society and individuals
but over the past decade, its use has extended into studies on the role and influence of
technologies in organisations (Walsham & Han 1990; Orlikowski 1992; Shanks et al 1996;
Rose 1998; Jones 1999; Orlikowski 2000; Rose & Scheepers 2001). In a volume of critical
essays, Giddens responds to criticisms by Murgatroyd (1989) that he has overlooked gender
from structuration theory in The Constitution of Society (Giddens 1984). Justifying this
omission, Giddens (1989, p.283) in a chapter of the same book replies:

Not all aspects of social life are gender-divided, and precisely one of the issues which
has to be faced in social theory is how far, and in what ways, the difference that is
gender ’makes a difference’. It does not seem to me, for example, that the basic
presuppositions of structuration theory vary according to gender, or would have to be
revised fundamentally in the light of giving more specific attention to gender
relations.

Recent scholarly examples of structuration theory used in gender studies are those by Nielsen,
von Hellens, Beekhuyzen and Trauth (2003), Beekhuyzen, Nielsen and von Hellens (2003)
and von Hellens, Nielsen and Beekhuyzen (2004). As mentioned in section 3.3.4 of chapter
three, this Australian research uses the notion of duality as a lens for identifying dualisms
(such as nature-nurture) in IT work by women professionals.

In recent sociological publications by Giddens, such as Modernity and Self-Identity (Giddens
1991) and Sociology (Giddens 2001), Giddens displays views that are more sympathetic to
feminist themes. In these volumes, Giddens argues his perspective on the topics of gender
relations and gender differences. Furthermore, in Human Societies, Giddens (1992, p.52)
admits that “women’s experience has until recently been effectively blanked out in
sociology”.

Feminism has raised some of the most fundamental questions about contemporary society.
Some feminists claim that our very forms of knowledge and rationality reflect gendered male
assumptions that devalue women’s experience and / or ways of knowing (Tucker 1998,
p.187).

Giddens (1986, p.121) notes, “feminists have been especially preoccupied with

analysing the origins of patriarchy – the dominance of men over women within the family and
in the context of other social institutions”. Giddens (2001, p.298) observes, “… gender itself
is one of the most profound examples of stratification. There are no societies in which men
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do not, in some aspects of social life, have more wealth, status and influence than women”.
Despite the advent of feminism, gender-based roles are still often taken for granted (Tucker
1998, p.187).

Giddens (2001) claims that the impact of feminism is responsible for the gradual decline of
the productivist ethic so central to the rise of industrial societies. His model of equality
rejects productivism, defined as untrammelled economic growth, which can be both harmful
and counterproductive, in favour of the pursuit of happiness, security, self-respect and selfactualisation (Tucker 1998, p.208). Nevertheless, in a post-feminist world where equality has
purportedly been achieved, the average wage of women in commercial employment is still
only 56% of men’s overall worldwide. Furthermore, it is mostly women who are recruited
into caring and relatively low-paying roles as nurses, psychologists, and social workers
(Connell 2002, pp 2-3).

Halford and Leonard (2001) in their book, Gender, Power and Organisations, argue that
Giddens has an understanding of the fixity as well as the instability of power relationships
(power being an element embedded in structure and agency) as gender is socially constructed
in the flow of day-to-day life. The concept of change permeates the discourse as these quotes
suggest. Halford and Leonard (2001, p.233) claim:

… exercises of power at the individual level constitute the organisational, yet there is
always the possibility of change as individuals interpret their situation in different
ways.

Cohen (1998, p.283) affirms the evolving nature of gender relations in organisations:

When all of these reproduced practices [preferential practices in hiring, pay,
promotion, job evaluation] are considered at large, the structured subordination of
women to men is an unmistakable property of business firms. … Today the
permanence of the subordination of women in business firms looks less certain. The
future remains to be seen.

Also illustrating the evolving nature of gender relations, Giddens (2001, p.119) states:

… gender relations are the product of everyday interactions and practices. The
actions and behaviours of average people in their personal lives are directly linked to
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collective social arrangements in society.

These arrangements are continuously

reproduced over lifetimes and generations, but are subject to change.

This suggests that the concept of power in structuration theory would be suited to this study
for growing a fuller understanding of shifting gender relationships.
3.4.3 Theory of Gender Relations
As already mentioned in the literature review, Connell developed a social theory of gender
relations (1987), sympathetic with structuration theory.

In theorising gender relations,

Connell established several units of analysis. The wider social sphere, represented by patterns
in gender arrangements of social institutions such as ‘the state’, ‘the church’, and ‘the
military’, contains a structure which Connell calls the gender order of society. Within gender
orders are gender regimes. They are gender relations in smaller social settings such as
families, neighbourhoods, schools, clubs, organisations, and workplaces. Within these social
domains, Connell identifies three main social structures: the division of labour; the exercise of
power; and ‘cathexis’ which encompasses the domain of sexual social relationships (Connell
1987; 1995; Giddens 2001; Stewart 1997).

To conform with changing gender relations, Connell (2002) revised his original theory of
gender relations (1987). The modified contemporary model describes four main dimensions
of gender similar to the structures of labour, power and cathexis. These are production,
power, emotional, and symbolic relations. Connell (2002, p.68) explains that while these
components are analytically separate, in practice they constantly intermingle. Power in the
form of oppression operates through institutions where patriarchal dominance exists.
According to Connell (2002, p.59), Foucault proposed another form of power. This form of
power is dispersed widely, operates intimately and diffusely, and operates discursively
through talking, writing and conceptualising. The concepts of authoritative, oppressive,
institutional power and diffuse, discursive power facilitate an understanding of gender
relationships. Production relations apply to the gender divisions of labour both at home and
in occupational employment. Emotional relations as a concept is particularly applicable for
emotional attachments, for example, marriage commitments. Symbolic relations refers to
gender symbolism in life and in marketing such as language, fashion, film, and even
architecture.

Connell (1987) asserts that men’s social privilege and power result from a ‘hegemonic
masculinity’ tied to inherently masculine institutional and cultural definitions of gender.
Connell (1987) acknowledges that gender inequality cannot be separated from the social
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construction of knowledge that serves to support a patriarchal social order. Drawing on
Connell’s theory of gender relations (1987), Giddens (2001) attributes this disproportionate
dominance of prestige and power by men to the gender division of labour both within the
home and in the workplace. In essence, Gidden’s claims that the separation of private and
public spheres is instrumental in the reproduction of gender relations (Tucker 1998).
Gender Differences
Inherent or essential differences, socially constructed gender differences, and individual
differences in the use of technology were introduced in the literature review. Connell (1987,
p.67) and Giddens (2001, pp.107-112) propose three perspectives each on gender differences.
Although there are basic similarities, there are differences between their theories. These are
outlined but not fully explored here. The first perspective outlined is Connell’s concept of
natural biological differences between the genders. Connell (1987, pp.66-67) argues that the
doctrine of natural difference is fundamentally mistaken:

In our culture the reproductive dichotomy is assumed to be the absolute basis of
gender and sexuality in everyday life … what I will challenge is the assumption that
the biological make-up of our bodies is the ‘basis’, ‘foundation’, ‘framework’,
‘essence’ or ‘mould’ of the social relations of gender.

Secondly, there are the separate realms of gender and sex, where sex is a biological fact and
gender a social one. This suggests a compromise where “gender differences arise from both
biology and social norms” (Connell 2002, p.35). Lastly, there is gender as a discursive or
symbolic system. Connell (2002, p.47) perceives bodies in iterative motion as both objects of
and agents in social practice and refers to this process as ‘social embodiment’.

Giddens (2001, pp.107-112) proposes three perspectives in addressing gender differences.
Firstly, biological or inherent differences are the basis for behavioural differences between
men and women. Secondly, socialisation and learning of gender roles through agencies such
as family, schools and peer groups explain gender differences. In this approach, biological
sex and social gender are perceived as distinct. Finally, both gender and sex are entirely
socially constructed with no biological basis.
Locating Gender Relations Theory in this Study
The dominant actors in this study are rural women, both farm women and industry
professionals.

Yet, as explained, neither structuration theory nor diffusion theory deal

explicitly with the concept of gender.
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differences in the context and process of cotton farm management and software use, it is
helpful to deploy a theory for gender. Connells’ (1987) theoretical framework has been used
recently in a similar context to this study by Alston (2000; 2003) with research into Australian
rural women. The study is informed by concepts of gender order and gender regime for
analysing the construction of gendered power relations within agriculture. As well, research
by Stewart (1997), as referenced frequently in chapter two, utilises Connell’s theory of gender
relations (1987) with its structures of labour, power and cathexis.

There is evidence of overlapping concepts between Connell’s (2002) gender structures of
power, production, emotional and symbolic relations with Giddens’ (1984) duality of
structure and its three social structures of signification, domination, and legitimation. For an
example, power as a concept in structuration theory (discussed in section 3.4.2) is also in
gender relations theory. The notion that human actors are knowledgeable and reflexive also
exists in both theories. On the other hand, there are discrepancies such as the concept of
emotional relations in gender relations theory which is ostensibly lacking in structuration
theory.
Limitation of the Framework
The contemporary theory of gender relations (Connell 2002) is recent and has not been used
extensively. Nevertheless, the theory has been utilised in several recent studies. The four
dimensions of gender relations are used in the introduction to the Handbook of Studies on
Men and Masculinities by Kimmel, Hearn and Connell (2005) to examine the reconstruction
of masculinities in relation to global cultures. As well, the notion of gender regime is used by
Walby (2004) to study gender equality in the European Union.

As already stated, Connell (1987) identifies three structural concepts in his theory of gender
relations: the division of labour; the exercise of power; and ‘cathexis’, which encompasses the
domain of sexual social relationships. This was the theoretical framework used by Stewart
(1997) in her PhD dissertation. Stewart (1997, pp.86-87) claims that a weakness of the theory
is methodological with no guidelines on how to study the concept of cathexis. Stewart (1997,
p.2) also states that the theory has been usefully and abundantly applied but that its most
strident critics are postmodern feminist writers who insist that the theory fails to account for
the transferability of social control between cultures and societies.

Connell (1987) regards the duality of structure as the framework closest to a social theory for
gender. Nevertheless, Connell (1987, p.95) recognises a limitation to the duality of structure,
that the “treatment of structure is too simplified”.
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Conclusion
In this chapter, the theoretical framework of the study, based on the three key theories of
structuration theory (Giddens 1984), diffusion theory (Rogers 1983: 1995; 2003), and gender
relations theory (Connell 2002), was explored.

As discussed earlier in section 3.3.1, the application of structuration theory as described by
Jones (1999) is suitable for this study in the following ways. Firstly, as a technological
framework, hence the duality of technology from Orlikowski’s structuration model of
technology is applied. Secondly, structuration theory is appropriate for this socio-technical
case study of rural women in the cotton industry. Thirdly, structuration theory is used as a
meta-theory with selected concepts such as the duality of structure and human actors as
knowledgeable and reflexive. This is the ‘pick and mix’ approach. Finally, structuration
theory is linked with diffusion theory to provide a ‘more detailed methodological and
analytical device’ (Jones 1999, p.122).

As a meta-theory, structuration theory has located within it other theoretical approaches such
as diffusion theory. Diffusion of innovations theory is a deterministic, lower-level theory for
examining the innovation-decision process and the features of an innovation. As well, further
theories provide enhanced perspectives to the study. The environmental diffusion model by
Vanclay et al. (1995), drawing on Buttel et al. (1990), follows the traditional diffusion model.
It provides additional attributes for analysing the characteristics of an innovation and the user.
Orlikowski’s (1992) recursive notion of technology, termed duality of technology, drawn
from the duality of structure in structuration theory, analyses the influence of technology in
organisations.

Both structuration theory and diffusion theory are reticient on the topic of gender. Connell’s
contemporary theory of gender relations (2002) provides a lens for analysing gender relations
and gender differences. At the same time, aspects of structuration theory (such as the notion
of the human actor as knowledgeable and reflexive) and diffusion theory (such as the notions
of communication and social networks) offer sensitising concepts to strengthen the gender
analysis process.
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Chapter 4: Research Strategy
Introduction
The purpose of this chapter is to discuss the research strategy of the study. The chapter
contains four main sections: IS research traditions, the definition of IS applicable to the study,
the research framework including multi-paradigmatic perspectives, and the research design
for this study.

Section 4.1 contains a brief history of IS research traditions including

sociological research assumptions and paradigms which influence IS research based on
Burrell and Morgan (1979) and Hirschheim and Klein (1989; 1992). In section 4.2, a suitable
definition for IS is sought by examining definitions by Keen (1980), Shanks, Hodgson and
Darke (1996), and Alter (1999). The research framework for this study is presented in section
4.3 with a discussion on incommensurability between paradigms and the applicability of a
multi-paradigmatic approach to the study informed by the theoretical framework. The final
section is about research design. It consists of a discussion on qualitative case study research,
data collection through interviews and other qualitative methods, modes of triangulation, as
well as the quality and evaluation of interpretive field study research.

4.1 Information Systems Research Traditions
This section consists of a brief history of IS research traditions and introduces terminology
explained later in the chapter. IS research is multidisciplinary in nature with roots in applied
psychology, computer science, economics, engineering, library science, linguistics,
management science, mathematics, organisational behaviour and sociology, to name but a
few. Despite some debate on the topic, the discipline of IS is now recognised as having
coming of age, with established and respected journals, international conferences, a distinct
research perspective, and IS departments in most universities (Cohen 1999; Avison,
Fitzgerald & Powell 2001; Field 2001; Baskerville & Myers 2002).

As highlighted in the previous chapter on the theoretical framework, IS researchers are
tending to borrow theories from other disciplines to enrich their theorising (Lam & Singh
2002).

Hirschheim (1984) asserts that IS research should draw largely from the social

sciences because IS are, fundamentally, social in nature rather than technical. For this study,
theories are borrowed from sociology, as in the diffusion of innovation theory (Rogers 1983;
1995, 2003), structuration theory (Giddens 1984), and gender relations theory (Connell 1987;
2002).
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4.1.1 Sociological Paradigms
Burrell and Morgan (1979) developed a research framework, influential in IS research, for
analysing assumptions about the nature of social science and the nature of society. As a
consequence, sociological research considers four interrelated philosophical assumptions,
identified as ontology, epistemology, methodology, and human nature. It is worth noting that
neither Denzin and Lincoln (1994, p.99; 2000, p.157) nor Guba and Lincoln (2000, p.164;
2005, p.192) in their chapters on paradigms 5 and perspectives include a discussion of
assumptions concerning human nature.

In the paradigmatic analysis of IS development and data modelling by Hirschheim and Klein
(1989; 1992) drawn from Burrell and Morgan’s 1979 research framework, assumptions are
classified along two dimensions: a ‘subjective-objective’ dimension and an ‘order-conflict’
dimension. The objectivist stance is that social science methods should be modelled on
natural science, while subjectivists insist that social science requires methods different from
natural science (Lee 1989). The view of order represents a social world characterised by
stability, consensus, and functional coordination while the conflict view stresses change,
coercion and disintegration. Four paradigms or worldviews emerge from the ‘subjectiveobjective’ and ‘order-conflict’ dimensions. Although there are numerous classifications, in
simple terms these are functionalism or structuralism (objective-order), social relativism or
interpretivism (subjective-order), radical structuralism (objective-conflict), and neohumanism
or radical humanism (subjective-conflict).

In brief, the four sets of basic assumptions

(ontology, epistemology, methodology and human nature) provide views of the social world
within the four paradigms (functionalism or structuralism, social relativism or interpretivism,
radical structuralism, and neohumanism or radical humanism) (Burrell & Morgan 1979;
Hirschheim & Klein 1989: 1992).
4.1.2 Research Assumptions
As explained above, the four fundamental sets of research assumptions are ontology,
epistemology, human nature, and methodology. The ontological assumption relates to a view
of the social world with nominalism and realism at the two extremes. A realist claims that the
real world consists of hard and tangible structures, while a nominalist does not admit to any
real structure in the world. According to Juhn (2001), starting with an inadequate ontology
affects the epistemology and results in a failed process and outcome for the research. The
epistemological assumption relates to the way knowledge is acquired with anti-positivism and
positivism located at opposite ends of the continuum. For an anti-positivist, the social world

5

A paradigm is a fundamental set of beliefs consisting of assumptions about knowledge and how to
acquire it. It is a human construction based on first principles (Hirschheim & Klein 1989, p.1201).
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can only be understood from the point of view of the participants while a positivist seeks to
explain and predict what is happening in the social world by searching for causal
relationships. The human nature assumption relates to beliefs as to whether human actors
relate in a deterministic or voluntaristic fashion to their environment. According to Rose and
Jones (2005), the two extreme positions are those of technological and social determinism.
For the former, society is believed to respond in a deterministic fashion to the effects or
impacts of technological change, while for the latter, technology is seen to be malleable to
society’s demands. The methodological assumption relates to beliefs about appropriate tools
for acquiring knowledge from nomothetic to ideographic methods (Burrell & Morgan 1979;
Hirschheim & Klein 1989; 1992).

Burrell and Morgan (1979) propose that different

ontologies, epistemologies, and models of human nature are likely to incline social scientists
towards different methodologies. The theory of action adopted for this research is that of
participation in the setting by case study research. This is the ideographic approach where the
social world is understood by the researcher through obtaining first-hand knowledge of the
subject under investigation. This is distinct from the nomothetic approach which adopts
research methods such as survey methods, laboratory experiments, and quantitative methods,
based on natural science principles, to test hypotheses (Burrell & Morgan 1979).
4.1.3 Sociological Research Applied to IS
Within contemporary sociological research realms, a long-standing controversy has existed
between objective and subjective schools of thought. In IS research traditions, the orthodoxy
has been functionalism (characterised by objectivism and social order). Functionalism adopts
an ontology of realism and an epistemology of positivism 6.

The IS tradition has until

recently, especially in North America, been predominantly positivist (Hirschheim 1992).
Now, in line with the European tradition, anti-positivist (social relativist or interpretivist)
approaches are becoming more widely accepted (Rose 2000), although, according to
Nandhakumar and Jones (1997, p.110), “IS researchers have tended to make limited use of
‘engaged’ data-gathering methods through which researchers have extensive contact with the
research phenomena”.

Early scholarly articles in IS developed and tested research frameworks (Gorry and Scott
Morton 1971; Mason and Mitroff 1973) and discussed their limitations (Ives, Hamilton and
Davis 1980) with a positivist and technological deterministic stance. A research article by
Ives et al (1980) cites the Lucas’ model (Lucas Jr 1975) describing the impact of IS usage on
user performance and how users’ attitudes influence system usage. This positivist model
6

Generally, research is classified as positivist if there is evidence of formal propositions, quantifiable
measures of predefined dependent and independent variables, hypothesis testing, and the drawing of
inferences about a phenomenon from a representative sample to a population (Myers 1997).
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takes an early behavioural approach noting the importance of the user in a technical
environment. According to Hirschheim, Klein and Lyytinen (1995), the majority of IS design
and development projects were conceived to be technical with social consequences, implying
an emphasis on IS problems and solutions as having technical complexity. More recently,
however, there has been a growing interest in viewing IS as social systems that are technically
implemented from the perspective that knowledge is socially constructed. As Avison et al.
(2001) emphasise, human, social, and organisational factors are at least as important as
technological factors.

Alternatives to the orthodoxy of functionalism include Soft Systems Methodology (SSM), a
systems approach with an underlying interpretive philosophy that owes its origins to the work
of Peter Checkland (Rose 2000). In Checkland’s (1981) analysis of SSM, orthodox systems
development corresponds to functional, hard systems thinking. Hard systems are purposive,
that is, they have identifiable purposes related to some form of input transformation to output,
and performance improvements are always cited relative to the efficiency and effectiveness of
the system. Meanwhile, the soft systems tradition creates the process of enquiry as a system,
with discussion structured using models based on a range of worldviews in order to query
perceptions of the situation (Bawden unpublishedished). SSM is an important methodology
for problem-solving in agriculture. For example, SSM was used to structure the action
research project that identified and investigated problems associated with the poor adoption of
SIRATAC and to develop an action plan to improve it (Macadam, Britton, Russell & Potts
1990).

4.2 Definition of Information Systems
There is often some confusion between the terms information technology (IT) and
information systems (IS). According to Rose and Scheepers (2001, p.10), “information
technologies may be understood as a material resource that supports information practice
which in turn supports a wider set of social practices”. This section contains a discussion of
three definitions with different views of IS for the purposes of this dissertation.

The

definition by Shanks, Hodgson and Darke (1996, p.1) applies at the macro level, defining IS
as being “concerned with the interaction between information technology, individuals, and
organisations … research in information systems has increasingly focussed on the social and
organisational processes surrounding the introduction and use of information technology”. It
has relevance to this dissertation since both individuals (woman cotton grower or the industry
professional) and the family farm as an organisation are technology users in this study.
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The definition by Alter (1999, p.42) applies at a more functional and micro level. IS is
defined as “a particular type of work system that uses information technology to capture,
transmit, store, retrieve, manipulate, or display information, thereby supporting one or more
other work systems”. A work system is “a system in which human participants perform a
business process using information, technology, and other resources to produce products for
internal or external customers” (Alter 1999, p.42). In the context of this study, the IS is
CottonLOGIC or some other farm management software, which allows the user, either the
grower or professional, to capture and store the data, then process and interpret the
information, either for their own or for regulatory purposes.

A definition by Keen (1980, p.14) identifies the processes comprising IS research.

IS

research “is concerned with the effective design, delivery, and use of information systems in
organisations”. This definition applies to this research since the study focuses on the design,
delivery, and use of farm management software, especially the agricultural DSS
CottonLOGIC, in small rural businesses, that is, on family cotton farms. In this study, the
‘design’ aspect is investigated through software attributes such as divisibility (the modular
design of the software), while ‘usage’ is examined by an analysis of implementation costs to
the user. Of particular interest is the ‘delivery’ process whereby cotton growers are informed
of the latest science available from research through channels of communication such as
computer software, faxes, mail, and interpersonal networking. With regard to the use of IS in
‘organisations’, it is not difficult to recognise a family cotton farm as a small rural business,
enterprise, or ‘organisation’. In fact, many publications from the Australian RIRDC (Daniels
and Woods 1997; Bryant 1999; Kilpatrick 1999a; Kilpatrick 1999b; Kilpatrick, Johns et al.
1999) refer to farming units as farm businesses. Specific reference to the user is missing from
the definition by Keen although it is implied by the term ‘usage’. While it is beyond the
scope of this dissertation to construct an innovative framework for IS research or a definitive
integrated statement of IS, the above models and definitions are valuable in locating this
study.

4.3 Research Framework
The theoretical schema for the study based on Jones (1999) was discussed earlier in section
3.3 of chapter three. This has implications for the research framework to be discussed in this
section. The irreconcilability between the subjective-objective dimensions was referred to
earlier in section 4.1. As explained in section 3.3 of chapter three, the duality of structure
from structuration theory is offered as a means of overcoming fundamental dualisms between
agency and structure in sociological research.
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4.3.1 Incommensurability Between the Paradigms
As discussed in section 4.1, the four sets of basic assumptions (ontology, epistemology,
methodology, and human nature) provide contrasting views of the social world within the
four paradigms. These are functionalism or structuralism (objective-order), social relativism
or

interpretivism

(subjective-order),

radical

structuralism

(objective-conflict),

and

neohumanism or radical humanism (subjective-conflict) (Burrell & Morgan 1979; Hirschheim
& Klein 1989: 1992). Burrell and Morgan (1979, p.25) recognise:

The four paradigms are mutually exclusive … they offer different ways of seeing. A
synthesis is not possible. …one cannot operate in more than one paradigm at any
given point in time, since in accepting the assumptions of one, we defy the
assumptions of all the others.

Essentially, paradigms are incommensurable implying that there is “no common measure
among paradigms of inquiry” nor “meaningful communication” across paradigms (Weaver &
Gioia 1994, p.565). Nevertheless, this predicament can be overcome. Deetz (1996) claims
that communication across paradigms or groups is possible and offers an alternative
paradigmatic framework to represent modern organisational research and practice. Gioia and
Pitre (1990) propose a multi-paradigmatic approach through the use of transition zones to
bridge paradigms. McMurray, Pace and Scott (2004, p.9), in their text on research, agree that
a single coherent paradigm may not be possible but propose a resolution for research.

… it may be possible to acknowledge the contradictory nature of the two paradigms
[objective and subjective worldviews], but still draw on relevant methods… carefully
acknowledging the differences and the assumptions that bring about the differences.

Giddens (1984, p.xxvii) explains, “in formulating structuration theory I wish to escape from
the dualism associated with objectivism and subjectivism”. Structuration theory offers a set
of dualities, whose viewpoints need to be considered simultaneously, encompassing
interactions between human actions and social structures (Walsham & Han 1990; Shanks,
Hodgson et al. 1996; Jones 1999). The recursiveness of social life, as duality of structure
from structuration theory, resolves the issue of incommensurability between human actions
(subjectivism) and social structures (objectivism). Furthermore, the duality of structure with
its multi-paradigmatic perspective shows how theoretical pluralism may be allowed through
structuration as a meta-theory (Weaver & Gioia 1994). Therefore, structuration theory is a
useful meta-theory for IS research, within which a diversity of approaches, theories, and

Chapter 4

Page 75

Research Strategy
methodologies can be contained (Walsham & Han 1990; Walsham 2005). All the same,
Giddens reveals very little specificity regarding his epistemological and methodological
approaches. In Held and Thompson, Giddens refers to “my emphasis upon ontology rather
than epistemology” (1989, p.294) and that he has “an eclectic approach to method, which
again rests upon the premise that research enquiries are contextually oriented” (1989, p.296)”.
In The Constitution of Society, Giddens (1984, xxx) reveals:

I do not try to wield a methodological scalpel. … The points of connection of
structuration theory with empirical research are to do with working out the logical
implications of studying a ‘subject matter’ of which the researcher is already a part
and with elucidating the substantive connotations of the core notions of action and
structure.

Pozzebon and Pinsonneault (2001) in a research paper explore the different research
methodologies (nomothetic and ideographic) adopted by various IS researchers using
structuration theory as a meta-theory. Their findings were inconclusive in determining the
dominant and most appropriate approach.
Table 4.1: Summary of Assumptions for Each Theory Used in the Study
Structuration

Diffusion Theory

Gender Relations Theory

Theory

(Functionalist

(Radical Humanist

(Meta-Theory)

Paradigm)

Paradigm)

Ontology

Duality

Realist

Nominalist

Epistemology

Anti-positivist

Positivist

Anti-positivist

Human Nature

Duality

Determinist

Voluntarist

Methodology

Ideographic

Nomothetic

Ideographic

Assumptions

For this study, theories utilised are structuration theory (Giddens 1984), diffusion of
innovation theory (Rogers 1983; 1995), and gender relations theory (Connell 1987; 2002).
Table 4.1 above contains a summary of the paradigms and sets of assumptions of these
theories. As explained in section 4.1.2, my research method for this study is ideographic
where the social world is understood through obtaining first-hand knowledge of participants
and the context of the study using a harmonic epistemology.

Therefore, I have used

structuration theory as a meta-theory encompassing other approaches, theories, and
methodologies. There are influences from the functionalist perspective of diffusion theory
with its deterministic and objective focus on technology, and from the radical humanist
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perspective of gender relations theory with its critical, emancipatory, and subjective focus on
gender, power, and domination. Although the study is interpretivist, the multi-paradigmatic
approach is consistent with the philosophy underlying structuration theory.
4.3.2 Feminist Epistemologies
This section contains a brief discussion of feminist research assumptions. Although the
dissertation is primarily ontological and rarely enters the epistemological debate, this section
is relevant since Connell’s theory of gender relations is sympathetic with feminist
epistemologies. Pini and Previte (2004, p.2), in a paper reflecting on feminist methodologies
in rural social research, draw on feminist researchers (Taylor 1998; Wilkinson 1998) to
clarify the meaning of feminist research:

… feminist research is not simply research on women or gender, but research on
women or gender which acknowledges and seeks to address gendered injustice.
Feminists are concerned, not with simply obtaining knowledge, but on the process by
which knowledge is collected and the way in which knowledge is used.

Ramazanoglu (2002) in a text on feminist methodologies argues that feminist researchers
have different ontological and epistemological beliefs. Nevertheless, they pay particular
attention to the efficacy of different data collection methods in seeking to: 1) access the
personal and subjective; 2) diffuse the researcher’s power through a more egalitarian
relationship between participant and researcher; 3) allow participants to exchange ideas in a
group setting; 4) to interpret their own worlds; 5) co-construct meanings; and finally, 6)
empower and emancipate participants (Pini & Previte 2004). These reflect some underlying
key feminist principles such as a focus on gender, giving value to women’s experiences and
knowledge, and emphasising empowerment (Pini 2003), all of which have relevance to this
study.

According to McMurray, Pace and Scott (2004), feminist researchers use qualitative data
collection methods such as the in-depth interview, observation and group discussion.
Because of its consciousness raising and transformative potential, group discussion through
focus groups has been identified as an important, if under-utilised, data collection method in
feminist research (Pini & Previte 2004). The in-depth interview also has many supporters.
Pini (2002, p.341) gives several reasons. These include that ‘the interview shifts the task of
giving meaning and interpreting the social world from the researcher to the participants, and
so gives value to the voice and subjectivities of women’, it is also a flexible method which
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allows the interviewer an opportunity to respond to various interview situations or individuals
(Harris, Bridger, Sachs & Tallichet 1995; Oakley 1981).

4.4 Research Design
In this section, the rationale for the research design is provided while the conduct of the study
is discussed in chapter five. The purpose of this study is primarily ontological, that is,
interpreting the reality of farm women and their use of farm management software. The
epistemological framework of the study takes into account the subjectivity of researcher and
participants. This is particularly relevant in feminist research (Harding 1987; Pini & Previte
2004), as discussed in the section above. Methodology is linked to ontology and for this
study, qualitative data collection methods are used such as face-to-face and telephone
interviews, and, to a much lesser extent, focus groups, documentation, and participant
observation.
4.4.1 Qualitative Methods
The qualitative research tradition was developed for the social sciences to enable researchers
to study social, political, and cultural phenomena (Myers 1997). Qualitative research relies
on data in the form of words as distinct from quantitative research, which relies on the use of
numeric data (Schwandt 2001).

That is, the emphasis in qualitative research is on

understanding the context, meanings, and processes rather than quantity, measurement,
frequency, and causal relationships between variables as in quantitative research (Denzin &
Lincoln 2000). Maxwell (1996) lists at least four research purposes for which qualitative
research is particularly useful: 1) understanding the meaning of situations, actions, and events
in which the participants in the study are involved; 2) understanding the context in which they
act and how this influences their actions; 3) identifying unanticipated phenomena and
influences; and 4) understanding the processes by which events and actions take place.

Qualitative research is informed by the underlying philosophical assumptions, world views, or
paradigms of the researcher. As discussed in above sections, research paradigms proposed by
Burrell and Morgan (1979) and Hirschheim and Klein (1989: 1992) are basically
functionalism, interpretivism, radical structuralism, and radical humanism. For qualitative
research, Klein and Myers (1999) and Orlikowski and Baroudi (1991) identify three
philosophical approaches: interpretive, positivist or critical. De Laine (1997) and others affix
the feminist / poststructural category. Guba and Lincoln (1994) identify four categories
although some time later Lincoln and Guba (2000) identify five: positivism, postpositivism,
critical theory, constructivism, and participatory.
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qualitative interpretive approach and supports the structure that recognises the three
categories of interpretive, positivist, and critical, which includes the feminist approach.

In brief, interpretivists or constructivists consider that there are multiple realities depending
on the perception of human actors. This is in contrast to the assumptions of positivism where
the objective reality is waiting to be discovered and validly measured and tested by
instruments independent of the researcher and subject (Bawden unpublishedished). Critical /
emancipatory research assumes that social reality is historically constituted.

It seeks

emancipatory outcomes while stressing the tensions and contradictions of contemporary
society. The feminist / poststructuralist approach acknowledges the social construction of
reality and the difference between men’s and women’s experiences (de Laine 1997). Myers
(1997) and Patton (2002) agree that research approaches are philosophically discrete but not
in practice, although there is debate as to whether these approaches can be integrated within
one study.

Qualitative research methods are ethnography, action research, and case study research
(Myers 1997). Ethnography involves the researcher in intensive fieldwork while engaged in
studying a culture (Patton 2002). Action research typically involves practitioners who engage
in research to improve their practice (Marshall & Rossman 1999). Case study research is an
empirical inquiry investigating a contemporary phenomenon within its real-life context when
the boundaries are imprecise (Yin 1994). Case study research has been selected for this
study, enabling an interpretive, in-depth investigation into a unique case.
4.4.2 Case Study Approach
Benbasat, Goldstein, and Mead (1987, p.370) assert that there is no standard definition for a
case study although these authors describe a case study as examining “a phenomenon in its
natural setting, employing multiple methods of data collection to gather information from one
or a few entities (people, groups, or organisations)”.

Case study research can have a

philosophical stance, which is interpretive (Walsham 1993), as in this study, positivist
(Benbasat, Goldstein & Mead 1987; Yin 1994), critical (Myers 1997), or subjectivist and
objectivist combined (Lee 1989).

One justification for the use of an interpretive approach in a case study is the ethnographic
research tradition: the need for rich and ‘thick’ 7 description based on longitudinal first-hand

7

Thick description involves the portrayal of an accurate profile of subjects, recreating a situation and
as much of the context as possible, as well as the meanings and intentions in the phenomenal situation.
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fieldwork. According to Eisenhardt (1989) and Darke et al (1998), qualitative case studies
typically combine data collection methods such as interviews, questionnaires, observations
and document analysis.

De Laine (1997), drawing on Stake (1994; 2000; 2005) identifies and classifies three types of
case studies. They are: 1) the intrinsic case study where the researcher wants a better
understanding of a particular case; 2) the instrumental case study where a particular case is
studied to provide insight into a phenomenon or to redraw a generalisation; and 3) the
collective case study where the researcher may jointly study a number of cases to investigate a
phenomenon.

Benbasat et al. (1987) argue that case studies are suitable for contemporary events that are in
an early and formative stage. Winegardner (1999) labels this the exploratory factor, seeking
new insights and assessing the phenomena in a new light. Yin (1994, p.13), however, favours
case studies only for when the available literature or existing knowledge base is poor, in
essence, “when the boundaries between phenomenon and context are not clearly evident”.

Case study research design can incorporate a single case or multiple cases. Benbasat et al.
(1987) and Yin (1994) propose that single case research is appropriate if it is a revelatory
case, an extreme or unique case, or a critical case for theory generation or testing.
Furthermore, according to Benbasat et al. (1987, p.372), case methodology is useful when a
strong theoretical base is lacking since “the rich, natural setting can be fertile ground for
generating theory”. Eisenhardt (1989) supports this claim. She suggests that the strength of
building theory from cases is the likelihood of generating novel theory since creative insights
may arise from reconciling contradictory or paradoxical evidence. Conversely, there is the
risk that building theory from case study research can result in narrow and idiosyncratic
theory. Theory building in case research is discussed in a later section.

Nevertheless there are pitfalls to the case study approach. Darke, Shanks and Broadbent
(1998) rate the case study as the most widely used qualitative research method in IS: well
suited to understanding the interactions between individuals in an IT-organisational setting.
Orlikowski and Baroudi (1991) agree but suggest it is the least understood. Merriam (1998,
p.43) warns that a case study is often misused as a “catchall category for studies that are
clearly not experimental, survey, or historical”.

However the researcher has a responsibility to be selective in order to focus on the purpose of the study
(Winegardner 1999).
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In short, this study of women using farm management software in the Australian cotton
industry is an instrumental interpretive single case using ideographic methods. It allows a
first-hand investigation, involving several field trips to study participants in their natural
setting, taking place over an extended period of time, and producing a textual analysis of rich
insights after a period of reflection.
4.4.3 Unit of Analysis
The unit or units of analysis to be studied are inherent in the research design. According to
Darke et al. (1998, p.280):

The unit of analysis identifies what constitutes a ‘case’, and a complete collection of
data for one study of the unit of analysis forms a single case. The unit of analysis
may be an individual, a group, an organisation, or it may be an event or some other
phenomenon.

The focus may be people-centric, as individuals in a particular setting such as a community or
country, or groups of people where there are important characteristics to be compared. On the
other hand, the focus may be institution-centric, as in programs, organisations or industries.
Different units of analysis are not mutually exclusive although the data collected is different
for each unit. Cavaye (1996) asserts that a single case study with several units of analysis
embedded within it is comparable to multiple case research.

The key issue is to decide the appropriate unit of analysis for the purposes of the study (Patton
2002). For this research, the unit of analysis is at the individual level, the Australian women
cotton growers. In a sense, the farm is also a unit since the women together with their farm
partners represent the farming enterprise, whose activities are being explored. Furthermore,
to enrich the data collection and for comparative analysis, a range of informed industry
professionals such as consultants, agronomists, software developers, experimental scientists,
and educators are consulted for their perception of women’s roles in technology usage and
farm management.
4.4.4 Triangulation
As discussed later in this chapter, rigour and therefore validity are major concerns in
qualitative research (De Laine 1997, p.48).

According to Schwandt (2001, p.257),

“triangulation is a means of checking the integrity of the inferences one draws”. Denzin
(1989, p.247) explains that “by combining multiple observers, theories, methods, and
empirical materials, sociologists can hope to overcome the intrinsic bias and problems that
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come from single-method, single-observer, and single-theory studies”. In brief, triangulation
is a method used to establish rigour and therefore validity in the research process.

Social theorists Denzin (1978; 1989) and Patton (1987; 1990; 2002) identify, classify and
describe four basic types of triangulation:
1. data or sources triangulation where a variety of data sources are used
2. investigator or analyst triangulation where several researchers carry out the study
3. theory or perspective triangulation where multiple theories are used to analyse and
interpret the data, and
4. method triangulation where qualitative and quantitative data collection methods are
used

This study utilises both data and theory triangulation. Data triangulation is the collection of
data from different people at different locations over different times.

This strategy is

generally believed to reduce the risk of systematic biases and the limitations associated with a
specific data collection method (Denzin 1989). As discussed in detail later in this chapter,
interviewees in this study represented two main stakeholder groups: cotton growers and
cotton professionals. Because of their occupations, they had different perceptions on the
same topic except in instances where participants were both cotton grower and professional.
Furthermore, interviews were conducted over three years by both field study and telephone.

Theory triangulation takes place when analysing and interpreting the same data using multiple
theoretical frameworks. The convergence of findings provides validation. That is, if the
outcome is similar from interviews with each stakeholder group, then it is likely to be valid.
Conversely, reconciling the differences from divergent results can turn out to be an
opportunity for enriching the explanation (Jick 1979). As already explained in this chapter,
this study is informed by multiple theories from multiple assumptions thus broadening the
theoretical base.
4.4.5 Data Collection Methods
Data collection methods for qualitative case research usually consist of interviews,
observations, and document analysis (Winegardner 1999). Myers (2000) claims that typically
a case study researcher uses interviews and documentary material first and foremost, without
the use of participant observation. Participant observation is recognised more as fieldwork in
the ethnographic tradition (Schwandt 1997, de Laine 1997, Trauth & O’Connor 1990). The
dominant methods used in this study are face-to-face interviews and telephone interviews,
with a much lesser reliance on focus group discussion, documentation, and participant
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observation. Data gathering procedures are outlined below however the conduct of the study
is discussed more fully in chapter five. In addition, appendices D, E, F and G provide
summaries respectively of the three field studies and one telephone study.
Data Site and Sampling
Participants were selected by purposeful sampling, also termed purposive sampling. Patton
(2002, p.230) insists, “the logic and power of purposeful sampling lie in selecting
information-rich cases for study in depth”. Stake (1994) considers that a purposive sample
should be selected to give balance and variety to a qualitative study. Purposeful sampling,
widely used in qualitative research, includes criterion sampling, snowball or chain sampling,
theory-based or theoretical sampling, and even convenience sampling (Marshall & Rossman
1999; Patton 2002).

Patton (2002) specifies the purposes of the different qualitative sampling approaches.
Criterion sampling relates to the research problem and was used in this study to select
participants. Participants were clustered into two stakeholder groups: the members of the first
group were family cotton growers, mostly women; the members of the second group were
cotton industry professionals, both women and men, and to some extent, they were observers
of the first group. The members of the first group were purposefully selected based on the
following criteria: 1) farmed in the Australian eastern states of Queensland or northern New
South Wales; 2) were responsible for - owned or managed - family farms irrespective of size
(as distinct from farms owned by large corporations); 3) indicated an awareness of
environmentally sustainable and high-technology farming practices; and 3) were registered on
a CottonLOGIC and / or Wincott database.

The second group of participants were agronomists and consultants, rural extension officers,
researchers and educators, rural experimental scientists and CottonLOGIC developers who
worked in Queensland or northern New South Wales. As professionals, all these participants
had some knowledge of agricultural DSS either through development, usage or research. In
addition, the professionals had some understanding of and had observed the activities of
cotton growers. The participants in the telephone interviews were either cotton growers and /
or professionals from Queensland or northern New South Wales. Figure 4.1 below illustrates
the research design.

Snowball sampling was applied when some participants recommended key informants as
valuable knowledgeable interviewees. Theoretical sampling was taken into account during
the design of the interview questions so that theoretical constructs were represented.
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Convenience sampling was employed because cost and time constraints limited the study to
regions within a few days’ car travel of the researcher’s home base of Brisbane in
Queensland.

Research Objectives

Pilot Study
(Darling Downs-Namoi)

Two Main Field Studies
(Emerald District & Darling
Downs – Border Rivers)

Group 1
Women Cotton Growers
(Queensland & NSW)
Face-to-face interviews
Focus groups
Documentation
Participant observation

Telephone
Interviews
(DSS users from
Groups 1 and 2)

Group 2
Cotton Industry Professionals
(DSS developers & experimental scientists,
agronomists & consultants, extension
officers, researchers & educators)
Face-to-face interviews
Documentation

Figure 4.1: Research Design of Study
Face-to-Face Interviews
According to Patton (2002, p.341), the purpose of interviewing “is to allow us to enter into
the other person’s perspective”. Qualitative data collection methods such as interviews are
generally regarded as responsive and context-specific since interviews take place in natural
settings. For this study, interviews were arranged either with a single participant, or if
preferred by the interviewee, with another family member present. Interviews were usually
conducted at the interviewee’s home or place of work. De Laine (1997) refers to three basic
approaches to interviewing: structured or formal interviews such as surveys in quantitative
research; focussed or semi-structured interviews through an interview guide; and unstructured
interviews where neither questions nor answers are predetermined. This is the informal
conversational type interview. While it can provide greater breadth, it can also be both
labour-intensive and time-consuming (de Laine 1997).

For this study, interviews were

intended to be semi-structured with a limited number of open-ended questions covering
predetermined topics set out in the interview guides (refer to appendix C). The questions
focussed on decision-making within the context of the family farm, the use or non-use of
DSS, and outcomes, if any.
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In all, three field studies and one telephone study were conducted over an extended period of
three years. In the intervening periods, the researcher was able to transcribe the interviews as
well as conduct a limited amount of data analysis. More importantly, it allowed time for
reflection on the progress of the interviews so that improvements could be made to the
interview process.

It was also anticipated that the researcher may need to return to

interviewees at a later date to pursue a line of enquiry. In reality, this did not happen.

With the interviewee’s permission, a tape-recorder was used to record the interview verbatim.
There were several reasons for this. Firstly, the researcher as interviewer could be more
involved with the dialogue without the distraction of writing field notes. Secondly, it would
be possible to use observation, not necessarily for the purpose of the case, but to confirm that
the interviewee was comfortable and relaxed. Thirdly, the interviewee was invited to turn off
the recorder whenever desired thus offering them some measure of control. Fourthly, to
ensure accuracy in data collection, the actual words of the interviewee were captured.
However, the opening remarks between the interviewer and interviewee were not recorded to
allow settling in time for both the participant and researcher.
Telephone Interviews
Telephone interviews offer a way of obtaining data when there is a shortage of time
prohibiting travel for face-to-face interviews. Telephone interviews for the study took place
after the face-to-face interviews and were based on the face-to-face interview guides with
some additional questions specific to the DSS software as required for the CRDC business
plan, referred to in the introduction of chapter five. Interviewees were both cotton growers
and industry professionals.
Focus Groups
The purpose of focus group interviewing is to create a supportive environment for the
participants and for the researcher to obtain a variety of perspectives. As the researcher, I
foresaw that these informal groups would consist of approximately five to seven people, most
probably farm women who had some knowledge of each other and shared certain
characteristics relevant to the study. The literature (de Laine 1997; Marshall & Rossman
1999; Patton 2002) suggests that the advantage of this method of interviewing is that the
atmosphere is more natural and relaxed than in a face-to-face interview with a single
participant.

In feminist research, the collaborative approach rather than one-on-one is

considered to be empowering (Patton 2002), and dialogue is expected to be more honest and
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less restrained by nervousness or embarrassment. This has the effect of raising the validity of
the study.

One major disadvantage of focus group interviewing is the possibility of the interviewer
losing control of the interview thereby wasting valuable time. There are standard means of
handling this problem, one of which is providing a chat time before the interviewing session
begins. As it turned out, the focus group method was less than satisfactory for this study as
will be explained in the next chapter.
Participant Observation
Walsham (1995) identifies two main roles for the qualitative researcher: that of the outside
observer and that of the participant observer. Outside observation removes the subjective
element from the collection and analysis of data while participant observation means that the
researcher becomes a member of the field group at least for a short period of time, and will
normally be privy to some confidential and sensitive discussions. Participant observation
ranges on a continuum from full participant observer to outsider-onlooker (Patton 1990). The
choice when attending CottonLOGIC workshops and Women’s Industry Network Cotton
(WinCOTT) meetings was to be a full participant observer. Adopting the participant role was
feasible because of my genuine interest in learning to use the DSS. In addition, as the
researcher, my farming experiences allowed me to blend in, especially considering that
workshop participants come from a variety of farming backgrounds. The observer role in
these circumstances was not intrusive since workshop participants generally are wary of each
other, at least initially. If my role had been queried, I was fully prepared to answer that it was
part of fieldwork for a study.
Documentation
Yin (1994, p.81) states that “documentary information is likely to be relevant to every case
study topic” and that “the most important use of documents is to corroborate and augment
evidence from other sources”. Applications of documentation suggested by Yin include
verifying correct spellings, titles and names that may have been mentioned in interviews, as
well as specific details confirming information from other sources. However, Yin advises
cautious since inaccuracies and bias may exist in the documents.

Documentation, as distinct from scholarly papers relevant to the literature review, theoretical
framework and research design, was collected from the very early stages of the study. This
documentation initially applied to articles on agricultural DSS collected at cotton conferences
but soon expanded to include some of the multitude of cotton growing information resources
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available from the industry: documents such as CRDC annual reports, cotton yearbooks, CRC
cotton pest management guides, and online newsletters from Wincott.

Some of the

documents such as spray record sheets, bug checker reports, and consultant reports were
provided by interviewees to explain their farm management processes.

Overall, the

documents were immensely helpful in gaining a better understanding of the context of the
study, cotton growers and their needs, and of the technology available.
4.4.6 Analysing, Interpreting and Representing Data
Data analysis in qualitative research is primarily concerned with textual analysis of interview
data (McMurray, Pace & Scott 2004). Miles and Huberman (1994, p.260) refer to building a
logical chain of evidence, where “discrete bits of information come together to make a more
economical whole”. Data analysis is widely regarded as an iterative process, beginning with
the first data collected. Iteration is an ideal practice for this study since there were four
studies (three field studies and one telephone study) over a period of three years. During that
time, it was possible to dynamically synthesise literature, methods, theoretical concepts, and
data in a recursive mode until patterns as insights gradually emerged. Triangulation of data
sources and theories was expected to ensure confidence in the rigorousness and therefore
validity of the research process.

Researchers agree that analysing data and finding meaning through interpretation are difficult
yet are the least explained parts of the research process. Eisenhardt (1989, p.539) observes
that “… published studies generally describe research sites and data collection methods, but
give little space to discussion of analysis, a huge chasm often separates data from
conclusions”.

According to Patton (2002, p.480), interpretation goes beyond simply

describing data. Interpretation is “attaching significance to what was found, making sense of
findings, offering explanations, drawing conclusions … dealing with rival explanations …
accounting for data irregularities … and otherwise imposing order …”.

In discussions of engaged data gathering methods and interpretation, Lee and Baskerville
(2003, p.230) state that a key feature of interpretive research is that “people, who are integral
to the subject matter that a social scientist observes, develop and use their own subjective
understandings of themselves, their setting, and their history”. This confirms the view of
Nandhakumar and Jones (1997, p.111) when they state, “from an interpretivist perspective,
understanding social phenomena always involves interpretation …”.
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Yet, there are limitations to interpretation. Nandhakumar and Jones (1997, pp.111-112)
explain that there may be reasons for misinterpretation by the researcher. These may be: 1)
“relying on actors’ verbal descriptions alone can therefore lead to misinterpretations of what
is said”; 2) “actors may provide a distorted account of their behaviour”; 3) “secrecy is present
in all social actions”; and 4) “actors may be unble to give an account of their actions because
they form part of social routines of which they are only tacitly aware”.

Walsham (1995) stresses the criticality of reporting in interpretive case study since not facts
but the researcher’s interpretation of interviewees’ interpretations are represented. However,
since there is “no single interpretive truth” (Denzin & Lincoln 1994, p.481), claims to truth
should be presented through transparency of research engagement.

This means a clear

research trail with stated biases and decisions, and clear reporting. The reporting should
include descriptions of the background of the study, participants, activities and events of
interest, details of the setting, conduct of the study, methods for analysis and interpretation,
and most importantly, use of the participants’ own words (Gardner & Rowe unpublished;
Walsham 1995; Myers 1997; Nielsen 2000; Patton 2002).
4.4.7 Quality of Interpretive Case Study Research
In this section, validity, rigour, reliability, and generalisability are discussed as contributors to
quality of an interpretive case study. There is also a discussion of of ethnographic research
quality through the alternative dimensions of authenticity, plausibility and criticality. Further,
research outcome as the generation of theory or rich insights is argued.

The assumption of interpretive research, that reality is socially constructed, subjective and
relative, implies that the findings from these studies cannot be judged as representing an
objective truth. Unlike quantitative research, there are no straightforward tests for quality
since every qualitative study is unique. All the same, there are guidelines for the qualitative
researcher that require judgement, persistence, truthfulness, and some creativity. A set of
guidelines for the conduct and evaluation of interpretive field studies in IS are provided by
Klein and Myers (1999). These principles are outlined in section 4.4.8. They are applied to
this research in section 10.2 of the concluding chapter (chapter ten) where they are related
back to the qualities of rigour, validity and reliability discussed here in section 4.4.7.
Rigour, Validity, and Reliability
Benbasat and Zmud (1999, p.5) define rigour in interpretive studies as “the correct use of
methods and analysis appropriate to the tasks-at-hand”. De Laine (1997, p.48) advocates
triangulation as a major criterion “for evaluating the rigour of qualitative research”. As
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explained earlier in this chapter, triangulation is a means of addressing inherent stakeholder
prejudices and design flaws. Darke et al. (1998, p.278) regard the validity of case study
research to be compromised by the influence of the researcher’s personality and background
since validity relies heavily on the researcher’s interpretation of events, documents and
interview material. Biases do need to be recognised since they may incorporate the behaviour
of participants at the site as well as the beliefs and values of the researcher (Darke et al.
1998). Therefore, the validity of the interpretive case study depends on sound methodology,
transparency in terms of prejudices and decision trails, and a clear explication (Walsham
1995; Nielsen 2000: Patton 2002).

According to Gardner and Rowe (unpublished), rigour in qualitative research is less a
function of replicability, since field research is virtually impossible to replicate but more a
function of the credibility and trustworthiness of the researcher’s reliability. Reliability in
field research actually equates to internal consistencies (or internal validities) such as
accuracy and quality of the data, plausibility of interpretation, and claims to truth and
relevance.
Authenticity, Plausibility, and Criticality
From the ethnographic tradition, Golden-Biddle and Locke (1993, pp.599-600) offer three
alternative dimensions so that the quality of qualitative research is ‘convincing’. These are
authenticity, plausibility and criticality. Authenticity is “the ability of the text to convey the
vitality of everyday life … as a result of having ‘been there’”. Plausibility is “the ability of
the text to connect two worlds that are put in play in the reading of the written account”.
Criticality is “the ability of the text to actively probe readers to reconsider their taken-forgranted ideas and beliefs”.

These three dimensions are implicit within the principles

proposed by Klein and Myers (1999) for the evaluation of qualitative IS research as discussed
in section 4.4.8: authenticity is comparable with the principle of contextualisation; plausibility
exists within several principles, especially the principle of dialogical reasoning; while
criticality is a consequence of the principle of multiple interpretations.
Generalisability
Generalisability or generalisation or external validity is “a broad, encompassing statement or
proposition made by drawing an inference from observations of the particular … theories are
thus generalisations because they explain some phenomenon across a variety of specific
instances or cases of that phenomenon” (Schwandt 2001, p.105).

Generalisability is

commonly accepted as the representativeness of research findings to wider settings and is
associated with quantitative research.

Chapter 4

The necessity for generalisability in qualitative

Page 89

Research Strategy
research is disputed. Primary concerns about qualitative methods are the small sample size,
the oft-times unique and non-recurring contexts, and the difficulty of generalisation (Patton
1987: Lee 1989). Cavaye (1996) asserts that it is not possible to generalise case research
findings statistically to a population and regards this as a powerful argument for plurality of
research methods. Both Bryman (1988, p.90), cited in Silverman, (2000, p.105), and Yin
(1994, p.37) argue that qualitative research follows a theoretical rather than a statistical logic.
Therefore, generalisability should be to theoretical propositions not populations.

Stake (2000 p.439) concedes “most academic researchers are supportive of the study of cases
only if there is a clear expectation of generalisability to other cases”. Stake maintains that
seeking what is particular about a case conflicts with the search for generalisability.
Nevertheless, in a case study, generalisation is unavoidable since the findings of the case may
be generalised to what can happen in the future and in other situations. Silverman (2000)
proposes several practical measures for improving the representativeness of the study. These
include triangulation, and suitable sampling procedures, such as purposive sampling.
‘Rich Insights’ or the Generation of Theory
Schwandt (1997, p.154) defines theory as “a unified, systematic explanation of a diverse
range of social phenomena”. This is not dissimilar to the definition of theory by Gioia and
Pitre (1990, p.584) as “any coherent description or explanation of observed or experienced
phenomena”. ‘Rich insights’ is a category of generalisation and is the capturing of “insights
from the reading of reports and results from case studies that are not easily categorised as
concepts, theories or specific implications” (Walsham 1995, p.80).

Stake (1994; 2000; 2005) distinguishes between different types of case study, as outlined in
section 4.4.2 on case studies. He asserts that for an intrinsic case study, the purpose is to
obtain insights not to build or test theories since this is more the function of an instrumental
(as is this study) or a collective case study. Stake (1994, p.238) reflects, “insistence on the
ultimacy of theory building seems to be diminishing in qualitative social science”. In 2005,
Stake (p.448) modifies this outlook when he reveals that a case study producing
generalisations seems to still take precedence over a case study of the particular.
Furthermore, Stake (1994) proposes that single or few cases only weakly represent a larger
population and therefore are inadequate for advancing grand generalisations, even though an
intrinsic case study can be viewed as a small step towards a grand generalisation. This
proposition is supported by Eisenhardt (1989, p.545). She suggests that between four and ten
cases are desirable for theory building using case study research.
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Following researchers such as Yin (1989) and Silverman (1993), Walsham (1995, pp.79-80)
proposes four reference points for the use of generalisation in interpretive IS case studies
beginning with the rich descriptions of a case. These are 1) the generation of theoretical
concepts as for a theoretical framework; 2) the construction of theoretical propositions which
may be used more broadly; 3) the drawing of specific implications which may be useful for
related studies; and 4) the contribution of rich insights which are not easily recognised as
theories, concepts, or specific implications. All these involve generalising from empirical to
theoretical statements.

Correspondingly, Silverman (2000, pp.83-85) recognises that

qualitative case studies, despite the limitation of embeddedness in a particular set of social
interactions, still allows theories to be developed and refined out of the basic facts or data.

Gioia and Pitre (1990, p.599) found that “multiparadigm approaches to theory building can
generate more complete knowledge than any single paradigmatic perspective”. The multiparadigmatic approach of this interpretive case study is expected to construct a deeper
understanding or rich insights into the use of agricultural DSS by Australian women cotton
growers rather than the generation of theory.
4.4.8 Evaluating Interpretive Research
Walsham (1993, p.9) explains “hermeneutics began as the study of the translation and
interpretation of sacred texts, and is taken now to be concerned with the interpretation of any
textual material”. The hermeneutic circle refers to the understanding of a text as a whole by
reference to the individual parts and to the understanding of each individual part by reference
to the whole. Neither the whole text nor any individual part can be understood without
reference to one another, and hence, it is a circle, and the meaning must be found within its
cultural,

historical,

downloaded 14

th

and

May 2006).

literary

context

(http://en.wikipedia.org/wiki/Hermeneutic,

Derived from hermeneutics, as well as anthropology and

phenomenology, Klein and Myers (1999) have constructed a well-recognised set of seven
fundamental principles for the conduct and evaluation of interpretive field studies in the field
of IS. These principles are outlined below in table 4.2 but are also applied in the conclusion
chapter (chapter ten) as an evaluation of this study.
Table 4.2: Summary of Principles for Interpretive Field Research
Source: Klein and Myers (1999, p.72)

1. The Fundamental Principle of the Hermeneutic Circle
According to Klein and Myers (1999), this is the most fundamental principle of the
hermeneutic circle. It suggests that an understanding of a whole is acquired iteratively by an
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interpretation of its parts and their relationships.

It is applied in this study when an

understanding of the topic as a whole is gleaned from interactions with individual
stakeholders, their associates, farm management practices, technology, and the cotton
industry.
2. The Principle of Contextualisation
This refers to understanding the historical and current environment. The context of the
study, the history of the cotton industry, the conduct of the study, and a short biography of
each interviewee are presented in the first five chapters of the dissertation and in the
appendices. The context also includes the theoretical framework of the study.
3. The Principle of Interaction Between the Researchers and the Subjects
This principle refers to the accumulation of socially constructed knowledge.

Social

interaction, both face-to-face and via telephone, was fundamental to the interviews. This is
reflected on specifically in chapter five.
4. The Principle of Abstraction and Generalisation
This principle requires the subjective knowledge acquired through principles one and two to
be generalised as concepts or theories. In this case study, the purpose was to obtain rich
insights rather than to generate or test theories.
5. The Principle of Dialogical Reasoning
This principle requires the researcher to look for possible biases in interpretation. It is
expected that this would be countered through techniques such as transparency of methods
and triangulation of data and theories, as explained earlier in this chapter.
6. The Principle of Multiple Interpretations
This principle requires sensitivity to possible differences in interpretations by participants
when describing the same situations. All the same, these differences may contribute to richer
findings, especially by the application of the third principle.
7. The Principle of Suspicion
This principle requires the researcher to assume a critical perspective by not taking the
comments of participants at face value. It would be hoped that the application of the above
principles, in particular one, two, three, five, and six would help to counter that problem.

Conclusion
In this chapter the research strategy of the study was explored. In essence, this study is a
qualitative single case study of the Australian cotton industry within the interpretive traditions
of IS research. The study is informed through three main theories: the use of structuration
theory as a meta-theory caters for a multi-paradigmatic approach with diffusion theory
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influenced by the functionalist paradigm and gender relations theory by the radical humanist
paradigm. Research methods are influenced by the interpretive paradigm.

As explained, technology is explored through diffusion theory which is more functionalist in
its approach since there is evidence of predefined variables, the drawing of inferences and
predictions, and a technological deterministic stance that largely ignores social, political and
cultural factors. Conversely, gender relations theory fits within the paradigm of radical
humanism with its focus on evoking a changing consciousness on gender to lessen social
inequalities. The assumptions of this paradigm are consistent with the interpretive paradigm.

Rigour and representativeness are enhanced through triangulation with the use of a variety of
data sources and conceptual frameworks. Theory triangulation influences the gathering of
data, but especially the validity of data analysis and interpretation. Data source triangulation
dictates the collection of data from two groups of participants (cotton growers and industry
professional) from three field studies and one telephone interview over a period of three
years, enhancing the reliability of the study. In addition, the seven principles for conducting
and evaluating interpretive field study in IS by Klein and Myers (1997) are helpful in terms of
their suitability as a measure of research quality for the study.
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Chapter 5: Conduct of the Study
Introduction
In section one of this chapter, the conduct of the study, including the selection of
interviewees, is described. This is presented from the personal perspective of the researcher
as distinct from the theoretical design in chapter four. Demographic data of interviewees is
aggregated into table 5.1, followed by a short discussion of its significance to the study.
Section two contains reviews of the four field studies. In appendices D, E, F, and G,
summaries of interview schedules and outcomes as well as interviewee biographical details
are attached.

In accordance with the confidentiality requirements for obtaining ethical

clearance for the study, the identity of each interviewee has been disguised by a pseudonym
relative to their gender. For example, George is a male interviewee and Sigrid is female.

In all, there were three field studies and a study by telephone conducted over the period from
November 2002 until July 2004. The final study coincided with the commissioning of a
business plan for the Cotton Research and Development Corporation (CRDC) for the redevelopment of CottonLOGIC by a university business faculty team of which I was a
member. This business plan required a telephone survey in July 2004 and the CRDC project
unexpectedly helped define the scope of my research. I had begun the research when the use
of CottonLOGIC was at its zenith in 2001. From the studies in 2004, it was evident that
changes were on the horizon for CottonLOGIC.

5.1 Conduct of the Study
This section relates the practical conduct of the field and telephone studies from the
researcher’s point of view. This is distinct from chapter four which deals with the design of
the research. Data collection was from several sources: three field studies of face-to-face
interviews, telephone interviews, documents such as media texts and industry information
resources, and participant observation of CottonLOGIC workshops, Women’s Industry
Network for Cotton (Wincott) meetings, and even Australian Cotton Conferences. Without
doubt, field and telephone interviews were the most valued methods of data collection,
although documentation and observations were essential to make sense of the interview data.
The field studies were spread over the New South Wales cotton regions of Namoi, Gwydir
and the Border Rivers, and the Queensland cotton regions of St George, Darling Downs,
Theodore and Emerald. The locations selected were those that offered greatest potential
regarding the number of participants (refer to Figure 1.2: a map of the cotton producing
regions of Australia and towns visited during the research). Additionally, the impact of
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prolonged drought had reduced the number of active dryland cotton growers in areas such as
Bourke in western New South Wales. The field studies were constrained by time and distance
since they were arranged around full-time university teaching commitments in Brisbane. I
had purposefully selected interviewees who were on a CottonLOGIC and / or Wincott
database, who had been recommended to me as knowledgeable by key participants, and who
lived reasonably close to the proposed route. The purposeful sampling method was discussed
earlier in chapter four and in section 5.1.5 below.

Each participant was contacted by phone several times before the interview to arrange and
confirm face-to-face interviews, and to obtain property directions. I had planned interviews
to be semi-structured and about an hour in length. At the interview, each participant was
given a paper-based Information Statement (to retain) and a Consent Form (to sign and return
to me). On the Consent Form, I invited participants to enter their personal characteristics
which many of them did. These included age, highest level of education completed, and the
ages of their children (if any). These statistics have been compiled into table 5.1 included in
this chapter.

I taped interviews using a standard tape recorder, with no participant raising objections to
being recorded. As soon as possible after the interview, usually that evening, I wrote into my
research log my thoughts regarding the interviews and the interviewees. Basically because of
the remoteness of the properties, I was rarely able to conduct more than two interviews in a
day. Generally I spent about two hours at each participant’s farm or workplace. Invariably I
was invited to have a coffee or tea and sometimes even a lunchtime snack with the
interviewee.

In the following sections, I give outlines of the field studies preparation, including the
selection of participants, and of the interview process for each of the three field studies and
the telephone interviews.

Detailed accounts of each interview were recorded in the research

activity log close to the time of happening, generally that evening. These included minutiae
such as the time of day, where the interview took place, whether we had refreshments
(indicative of country hospitality), and attitudes to the interview by both the interviewee and
researcher.
5.1.1 Key Informants
In the early fact-finding stages of the study, I was very fortunate to have patient and generous
key informants and am most grateful to them for giving me their time and wisdom. These
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people are referred to in appendices D, E, F and G, but unless indicated, are not included as
interviewees for the study. They were Sigrid, Paul, Ken, Naomi, Ryan, Diane and Kirsten.

In January 2001, prior to the Pilot Study in November 2002, I embarked on a four-day factfinding trip to Narrabri, the centre of Australian cotton research. At the Australian Cotton
Research Institute (ACRI) on the Wee Waa Road out of Narrabri, I met two key informants,
Sigrid and Paul. Sigrid, an experimental scientist with the CSIRO, kindly gave me copies of
relevant journal articles as well as both a hard copy listing and a digital spreadsheet version
(Excel) of registered CottonLOGIC users. Permission to use this database for research was
given by the CEO of the Australian Cotton CRC (owners of the database) and Ken, the
Project Leader of the Cotton Management Support Systems (CMSS) team. Access to this
database of CottonLOGIC users has proved to be invaluable for selecting field study
participants. Paul, the Coordinator of the Technology Resource Centre, was generously
available to answer my ingenuous questions ranging from cotton growing to FAQ about
CottonLOGIC. On the return journey to Brisbane from Narrabri, I trialled my PhD topic with
a group of women cotton growers who met for afternoon tea at the Warra cotton farm (near
Dalby) of a long-time family friend, Sophie. I deemed this trial successful, especially when
one of the women reappeared the next morning to continue the discussion.

Early in the pilot study of November 2002, I had informal discussions with Naomi, a cotton
extension coordinator with the Queensland Department of Primary Industry (DPI) in
Toowoomba, and with Ryan, an extension officer with the DPI in Dalby. These meetings
helped me to gain a better understanding of the cotton industry, farm management, the people
involved, and potential interviewees. Later during field studies, two other professionals,
Diane from Emerald, and Kirsten from Wee Waa, were of immense assistance as well.
5.1.2 CottonLOGIC Workshops
The CottonLOGIC training courses were run over five years from 1999 to 2003 by instructors
from the ACRI and the DPI. During the past two years, the focus of the courses has been on
HydroLOGIC and Tools on the Web which are associated with CottonLOGIC. The courses
are in the form of interactive half-day workshops provided annually, gratis, to facilitate the
use of the software by cotton growers and industry professionals, as well as to obtain
feedback from users. They are held at various locations such as Moree, Goondiwindi, St
George, Dalby, and Emerald, and are an opportunity for new and current users to learn
CottonLOGIC hands-on with experienced instructors.
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The second time I met Sigrid and Paul was in their roles as instructors at the CottonLOGIC
workshop in Dalby which I attended as a participant in August 2001. At the workshop, I was
introduced to several women attendees, mostly cotton growers, who coincidentally were on
the CottonLOGIC database. They each agreed to be interviewed for the pilot study.

In September 2002, I participated once again in a Dalby CottonLOGIC workshop. Sigrid,
Paul, and Ryan were instructors.

The focus of this workshop was more towards

CottonLOGIC on the Palm® software for using a handheld device for in-field recording.
Again this was an opportunity to learn more about the industry, the software, and to meet
potential interviewees.
5.1.3 Cotton Conferences
Australian Cotton conferences are biennial. They are organised by the Australian Cotton
Growers Research Association (ACGRA) and are held in August at either Brisbane or the
Gold Coast (coastal city south of Brisbane).

They take place over two days with

presentations, workshops, displays, and social functions. The conferences are an opportunity
for industry stakeholders, such as growers, researchers and agribusinesses to come together to
show, learn, and network. My introduction to agricultural decision support software was at
the 10th Cotton Conference in Brisbane in 2000 where I obtained a free compact disc (CD)
copy of CottonLOGIC from the Cotton CRC display stand.
At the 11th Cotton Conference in Brisbane in August 2002, I meet Cate, Convenor of the
Women’s Industry Network for Cotton (Wincott). Wincott had just been established and I
signed up as a member. At this conference, I re-established contact with Sigrid and Paul.
Since I had met Sigrid, she had often referred my email enquiries to Ken, Project Leader of
the Cotton Management Support Systems (CMSS) team and a CSIRO Senior Research
Scientist at the ACRI near Narrabri.

The 2002 Cotton Conference was to be the first

opportunity to speak with him in person. Ken’s enthusiasm for my topic and his generosity in
letting me evaluate CottonLOGIC, a project which he had led for some time, impressed me
tremendously.
5.1.4 Women’s Industry Network for Cotton (Wincott)
According to the Wincott Website (Wincott 2005), the Women’s Industry Network for Cotton
(Wincott) was formed in 2000. It is an organisation that seeks to proactively address industry
issues in an environment suitable to women by providing an opportunity for them to
participate at various levels within the cotton industry. Wincott is an inclusive network that
aims to bring together people from all different sectors of the cotton industry, sharing
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information and increasing knowledge. Wincott aspires to provide information days, field
days, and opportunities for skill building within the industry, and to encourage the benefits of
networking.

Since I joined Wincott in 2002, I have participated in several events including three Annual
General Meetings: 2002 in Brisbane (in conjunction with the Cotton Conference), 2003 at
Goondiwindi, and 2004 at the Gold Coast (also in conjunction with the Cotton Conference).
In addition, I represented Wincott at the World Rural Women’s Day Breakfast in October
2005 and the RIRDC Rural Women’s Award in February 2006, both functions held in
Brisbane.
5.1.5 Selecting Participants
The theoretical framework for the study and the rationale for selecting participants were
explained in detail in chapters three and four. As a consequence, in this study, it was essential
to interview the women cotton growers as human actors and the industry professionals as
observers of the actors. Both are knowledgeable agents of the technology and / or farm
management as a social institution. Participants were selected by purposeful (or purposive)
sampling, being typical for qualitative research. This widely used method includes criterion
sampling, snowball or chain sampling, theory-based sampling, and convenience sampling
(Patton 2002). In brief, participants had to be either cotton growers or cotton industry
professionals based in southern Queensland or northern New South Wales (NSW). Secondly,
and as a requirement of ethics approval, they were either on the CottonLOGIC database and /
or were members of Wincott. Thirdly, they were recommended by key informants, especially
Sigrid, Paul, Ryan, or Ken as informed participants. Fourthly, they must be willing and
available to be interviewed.

Sampling was essential. There are approximately 900 cotton growers on 1500 family farms
(Department of Agriculture Fisheries and Forestry 2004). It would not have been feasible to
include all these people in a qualitative case study. My intention was to be away five to eight
days, including travelling time, for each field trip. The time constraint was imposed by family
and teaching obligations. As explained earlier, because of the distances involved, interviews
were limited to one or two each day. Overall I interviewed 40 participants, and a focus group.
However, the intention of some of the interviews was to better inform me of the context of the
study. In reality, thirty-two interviews were used in the study.
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Table 5.1: Aggregated Data: Demographics of Participants in the Field Studies*
Number of Women
Attribute
Age
Under 25
25-44
45-64

P

Number of Men

E

N

B

3

6

4

P

E

N

B

4

1

1
6
1

2

1

1

Over 65
N/A

1

1

#

Children’s Ages
PreSchool

1

2

2

Primary

5

1

3

University

1
2

2

3

Independent

1

N/A

2

1

4
1

3

1
2

1

2

2

Highest Education
Level Achieved
Primary
Secondary

5

Certificate/Diploma

2

Degree
Postgraduate Degree

1

1
1

3

1

4

1
1

1

1

N/A

3

Occupation
Grower

6

2

3

3

Professional

2

1

5

1

23

1

1

1

2

2

2

1

3

1

2
9

*Field Studies P = Pilot Field Study in November 2002
E = Emerald Field Study in June 2003
N = Narrabri Field Study in April 2004
B = Phone Interviews incorporating DSS Business Plan Consultancy for the
CRDC in July 2004
#

Some of the families had several children whose ages ranged across more than one category.

Primary school-aged children were more common than any other category. Several of the
professional women did not have children while most of the growers had at least one child.
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Personal Characteristics of Participants
In total, the data from thirty-two interviews was analysed.

On the Consent Form,

interviewees voluntarily entered their personal characteristics such as age, highest level of
education completed, and the ages of their children (if any). These statistics have been
compiled into table 5.1 above to illustrate the demographics of participants in the field
studies.

As can be seen from table 5.1, the majority of the participants were within the 25-44 age
group. Another characteristic common to the study was that the majority of the participants
had educational qualifications beyond a secondary school certificate. The category N/A
refers to both ‘not available’ as in declining to give age or ‘not applicable’ as in not having
children or not declaring ages of the children. From the occupation category of the table, it is
evident that in the pilot field study, women cotton growers predominated. There were several
reasons for this: the main one being that I was trying to construct an understanding of the
context of the study. By contrast, at a later date in the second main field study (Darling
Downs – Border Rivers), the interviewees were primarily industry professionals, such as
agronomists, cotton consultants, a software developer, an experimental scientist, and an
educator.

Through the accumulation of knowledge at that stage, my questioning of

stakeholders regarding the users, technology and agronomy was more penetrating and farreaching.
5.1.6 Data Gathering in Retrospect
The in-depth interview was selected as the primary and most appropriate data collection
method. I had originally intended to utilise the participant observation method, however as a
new researcher, I was unsure of my role and eventually discarded it as a main data gathering
method. I was involved in one focus group as well as one interview consisting of two
interviewees (refer to section 4.4.5 in chapter four for a discussion of focus group interviews).
Overall I found the focus group discussion process to be unsatisfactory and frustrating since I
was not getting the responses I needed. This was due to a tendency for participants, while
exchanging ideas, to stray from the original topic. As well, participants understated or failed
to state their actual achievements within this group setting. This fact was only evident in
discussions with individuals after the meeting.

Less evident was a silencing and

disempowering of group members by more vocal voices, as illustrated by Pini (2002). This
could have been because the participants chose to be interviewed together.

Patton (2002, pp.386-388) offers much advice on conducting focus group interviews. He
stresses that “facilitating and conducting a focus group interview requires considerable group
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process skill beyond simply asking questions … focus groups appear to work best when
people in the group, though sharing similar backgrounds, are strangers to each other”. This is
possibly sound advice and with my interview skills still evolving, I opted to continue with
single in-depth interviews.
5.1.7 Data Analysis and Interpretation
In section 4.4.6 of the previous chapter, I explain the methods and rationale adopted for data
analysis, interpretation and presentation of the data. In the section as follows, the processes as
they were undertaken are explained.

The interviews were transcribed from tape into

Microsoft Word. Manual analysis rather than computer-assisted analysis seemed the simplest
and most apt method, since the amount of interview data was workable, and I felt the need to
stay closely connected with the data. Codes for analysis were based on concepts or themes
drawn from both the theoretical framework and the literature. Hand coding was done with
codes or themes written into the margins of the transcripts and key passages highlighted with
variously coloured pens. Some of the interview data fitted several concepts.

Analysis was an iterative process beginning with the early data collected to the final concept
appropriated. Miles and Huberman (1994, p.262) refer to this process as ‘bottom-up’ (from
the field to the concepts), and ‘top down’ (from the conceptual framework to the collection of
information).

Multiple passes of the data allowed concepts and themes to emerge.

Conversely, more useful data was extracted through emergent themes. As an example, the
necessity to use gender relations theory became obvious after early analysis since neither
diffusion nor structuration theory dealt explicitly with gender concepts in the data. Then, with
patterns evolving, the texts were clustered together by digitally copying and pasting them
under concepts or themes. Since the assumptions of the three main theories were multiparadigmatic, this was a consideration in the representation of dialogue, tables, and matrices.

In the findings and discussion chapter (chapter nine), I reported my interpretations from the
evidence after the process of data analysis. This was actioned in the manner described by
Patton (2002, pp.477-481). I asked myself, “what have I learnt from this?” and “what does
this mean?”. Gradually, higher level meaning was elucidated through the tasks of organising
and describing themes, linking concepts, discovering relationships, and presenting findings.

5.2 Reviews of Field and Interview Studies
This section describes how the field and telephone studies were conducted.

They are

presented in chronological order from the first field study which was the pilot study in 2002,
through to the final study, the telephone interviews in 2004. In writing up, in most instances I
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formally refer to cotton grower husbands and wives as ‘farm partners’. All the same, I noted
during dialogue that the interviewees referred to each other more personally as ‘my husband’
or ‘my wife’ or by first names.

In association with each study, I have prepared a summary of the interview schedule in table
form.

These interview summaries are located in appendices D, E, F, and G of this

dissertation. The summaries describe each interviewee, the family members, the occupation
and qualifications of each interviewee, where and when the interview was held, and issues
and outcomes relevant to each interview. Where N/A is listed, this means that the data is
either ‘not available’ or ‘not applicable’ to that interviewee.
5.2.1 Review of Pilot Study (Darling Downs – Gwydir Valley – Namoi
Valley) November 2002
My PhD Provisional was confirmed in June 2002. I was then accepted as a PhD candidate
with Confirmation of Candidature due in February 2003. Although completion of a pilot
study was not a condition of confirmation, nevertheless it was invaluable in assessing the
strengths and weaknesses of several aspects of my PhD study, namely, my research strategy
(targeting the right participants through the research design), to some degree my theoretical
framework (useful in guiding interview questions), and as a challenge to my literature review
(sensitivity towards the context of the study).

My first formal interviewee was Naomi, a cotton extension coordinator with the Queensland
DPI, just prior to the November 2002 pilot study.

I interviewed Naomi following the

CottonLOGIC workshop in Dalby in September 2002. She was able to provide insights into
the use of decision support tools, computer-based or otherwise, and she also recommended
knowledgeable interviewees. Later, during the pilot study, I spoke again with key informants
at the ACRI and also with contacts made through personal networks when establishing the
background of the research. In general, however, I focussed on interviewing women cotton
growers about their use of CottonLOGIC. Several times during interviews with women
growers, male farm partners joined in to answer questions. This surprised me but both farm
partners seemed comfortable with that arrangement.
Outcome
Overall, I was highly satisfied with most aspects of the pilot study and what was achieved.
The research design seemed to be appropriate and gave me an awareness of the difficulties of
interviewing participants in diverse settings ranging from farm kitchens to government
offices. The theoretical framework was tested and found suitable, especially when four
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papers based on the pilot study data were accepted for conferences (Gartshore 2003a;
Gartshore 2003b; Gartshore 2004a; Gartshore 2004b). Furthermore, the literature review was
adequate for that stage in providing me with a basis for the research. During the pilot study,
various key informants supplied me with more documentation such as information on women
in rural Australia and systems farming to guide my understanding.

Regarding the research topic, from the interviews it was apparent that CottonLOGIC was not
in general use as assumed. This meant that I needed to find out why CottonLOGIC was not
used or what farm management software was being used, if any, and what were the
consequences of use or non-use.

Additionally, there were patterns appearing in its

implementation: consultants were predominantly using the decision-making modules while
growers favoured the record-keeping modules. I felt that this warranted further investigation.

I had anticipated that interviews would be semi-structured in form (refer to section 4.4.5 in
chapter four). However it appeared that I needed to alternate between semi-structured and
conversational depending on circumstance: semi-structured when the interviewee needed
considerable guidance, and conversational when that was not the case. Usually, interviewees
told their story without needing much intervention from me.

Refer to appendix D for the schedule and outcome of the pilot study as well as biographical
details of interviewees.
5.2.2 Review of First Main Study (Theodore – Emerald) June 2003
Until this trip, my investigations were concentrated in the cotton areas of the Namoi and the
Gwydir valleys in New South Wales and the Darling Downs region in Queensland. I felt it
would be useful to explore attitudes in another cotton region such as the Central Highlands of
Queensland, of which Emerald is the centre.

Being in the sub-tropical north, cotton

production faces different challenges. This became obvious to me when I attended a Wincott
Annual General Meeting and workshop in Goondiwindi in March 2003. In attendance were
several women from the Emerald area.

As cotton growers and / or agronomists, they

appeared to be passionate about their industry and well informed of conditions because of
their hands-on involvement.

In addition, I thought it essential to speak with George, an independent consultant, who had
been commissioned by the Australian Cotton Research Institute (ACRI) from 1999 to 2003 to
provide feedback in the form of several reports regarding the impact of CottonLOGIC on the
cotton industry. During that period, George had consulted cotton growers, agronomists,
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extensions officers and agribusiness staff. There had been no specific brief, however, to
obtain feedback which was gender specific (Dr Michael Bange 19th June 2006, personal
communication). While George’s reports were available for me to read, it was his unstated
thoughts I was interested in, especially regarding the roles of women in the industry. That is
why I wanted to interview him personally at his home near Gin Gin, on the coast east of
Theodore. Furthermore, I was aware that there was a group of women cotton growers in
Theodore who were active in cotton grower associations. Hence, I decided to plan my route
to Emerald via Gin Gin and Theodore.

This field study was planned to take place in the June / July university semester break.
However planning was complicated by the fact that many growers took their annual holidays
during June / July since this was the least busy period in relation to the cotton season 8.

Again each participant was contacted by phone several times before the interview to arrange
and confirm face-to-face interviews.

Again I planned to follow the same interview

procedures. One difference was that at Theodore I would be interviewing several women as a
focus group rather than individually. The research approach to interviewing a focus group is
discussed in chapter four. Apart from the woman at whose home the meeting was arranged to
take place, I was unaware of the identity of the other women. The main reason for this was
that, although several women had been invited, their attendance could not be assured until the
event took place since all were busy people.
Outcome
I found that the focus group was not as successful as I had hoped (refer to section 5.1.6
above). I had anticipated that the women would open up more in the presence of like-minded
participants. This did happen, since they were friends and were comfortable in each other’s
presence, however, it was difficult to cast questions at a particular person without destroying
the thread of their discussion and without fear of causing offence to the others whose stories
were less directly related to the research area. As a stranger and a guest in their midst, I felt
disinclined to dictate the direction of the conversation. However I made a note to follow up
several of the women for individual interviews at a later date if necessary so that I could
probe more deeply.

Aside from the focus group, it was clear that my interview approach had to be entirely
flexible. For example, I had to be relaxed and tolerant on the occasion of interviewing a
husband and wife whose preschoolers were within hearing range. This was necessary in
8

Planting, growing and picking of cotton generally take place from September to April yearly.
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enabling the parents to deal with the children’s demands without feeling they had interrupted
the interview. Conversely, my style had to be more formal when interviewing instructors
from the local agricultural college.

Following on from the pilot study, instead of focussing solely on CottonLOGIC usage, I
broadened my questions to find out why / why not they used CottonLOGIC, if farm
management software was being used, and what were the consequences of use or non-use. It
became clear that usage of CottonLOGIC had diminished since the pilot study six months
earlier and that many previous users had drifted away to find a replacement program.

Refer to appendix E for the schedule and outcome of the field study to Emerald as well as
biographical details of interviewees.
5.2.3 Review of Second Main Study (Darling Downs – Namoi Valley –
Border Rivers) April 2004
As already stated in the chapter on research strategy, my intention was to interview two
principal groups, one being the cotton growers, primarily the women, and the other group
being the cotton industry professionals such as CottonLOGIC developers, experimental
scientists, research scientists, rural extension officers, consultants, agronomists and educators.
During the two previous field trips, I had spoken to representatives of both groups. However,
up till then, the focus had been the women growers rather than industry professionals. The
main reason for this was the need to develop sufficient understanding of the industry in order
to formulate insightful questions for the more formal interviews with cotton professionals on
the forthcoming field trip.

Circumstances intervened in the form of a business plan

consultancy for the Cotton Research and Development Corporation (CRDC), cementing my
foray into the cotton industry professional environment.
The business plan consultancy was commissioned on April 4th 2004 with a draft report due a
month later. I was a member of the three-member team from the business school of the
university.

The frame of reference was to look at options for the redevelopment of

CottonLOGIC. It had been evident for some time to many stakeholders, especially the Cotton
Management Support Systems (CMSS) team at the ACRI at Narrabri, that CottonLOGIC was
in need of an overhaul. CottonLOGIC had been written in FoxPro 2.6 but both the software
and operating system lacked the flexibility to adapt to the changing expectations of the cotton
industry such as the introduction of transgenic cotton seed varieties and the consequential
reduced need for chemical spray forecasting. As a consequence, development by the CMSS
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on the decision support aspect of CottonLOGIC had ceased in 2002. This was not well
known by users of the software in the cotton industry.

The methodology for the business plan project was to interview growers and professionals in
the cotton industry, several of whom were already in my interview schedule for the
forthcoming field trip. I resolved that, for the interviewees associated with the consultancy, I
would ask questions relevant solely to the business plan, while for the interviewees identified
with my PhD, the questions would be based on the interview guides. In addition, for those
interviewees, I would probe into aspects of CottonLOGIC relevant to the business plan. I
determined that the data, collected for different purposes, would be collated and analysed
separately.

Integration of the consultancy with PhD field research was extremely fortuitous. Not only did
it give me an opportunity to further my overall understanding of the industry, it justified my
probing into some technological, biological, environmental, economic, and sociological
aspects which otherwise would have been neglected to some degree. As well, the consultancy
gave me legitimate access to documentation created and used by the CMSS team.

Before each interview, I advised participants that I had two roles, one in relation to my PhD
and the other regarding the business plan. Usually with the women cotton growers, the
interviews were conducted in a conversational way, generally over refreshments, with some
interaction by me. This method I found encouraged the women to relax and often led to
unexpected revelations although the interviews tended to be more time-consuming. This style
also worked when I had interviewed the person previously and had no wish to repeat the
questions from the interview guide. On the other hand, my style tended to be more formal
with industry professionals and male cotton growers. This was especially the case when it
was obvious that the participant was pressed for time and did not want to engage in frivolous
chit-chat.

In setting up for the forthcoming field trip, I spoke by phone to several prospective
participants for the purpose of arranging interviews. One was Kirsten, an agronomist, who
was pregnant with her first baby, expected at the time of the field trip. She was invaluable in
recommending information-rich cases to me. Through this networking, I also became aware
of user extremes, for example, those who made decisions based solely on experience and
instincts, and those who relied on technology to support their decision-making.
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Outcome
The outcome of this field trip was a well-rounded view of the use of technology in the cotton
industry, especially by rural women. It was clear that people, both growers and consultants,
were unwilling to waste time using software packages unless there were clear benefits. In
general, women cotton growers accepted the essential nature of financial software for
financial statements, budgets, and tax reports. However farm management software including
decision support modules was an entirely different matter. For the women, although many
recognised the benefits of the software, obtaining and entering data was just too hard. For the
men, they often lacked the energy and patience to do it. It seemed that, except for the
imposition of mandatory record-keeping as for chemical usage, the application of farm
management software was limited to the dedicated few. Non-adoption of the decision support
modules was usually justified by the grower when it was stated that the agronomist or
consultant was taking care of that aspect of cotton production. There was also the issue of
training to stay abreast of changes in both software and industry issues. Courses need to be
more available and accessible with support suiting the requirements of the users.

Again I found that interviewing more than one participant at a sitting to be a limitation. This
was demonstrated in the situation of Lucy and Gwen, two very capable, highly respected, and
busy agronomists, who kindly arranged to come to town that day to meet with me at the
Walgett Sporting Club, west of Wee Waa. Both women were reserved, and questions were
answered only with my prompting. Since Lucy used CottonLOGIC and Gwen did not, it was
difficult not to offend when asking Lucy a disproportionate number of questions. The two
women are friends and still seemed to be so when I left.

Refer to appendix F for the schedule and outcome of this field study to the Narrabri region as
well as biographical details of interviewees.
5.2.4 Review of Telephone Interviews July 2004
The draft report of the business plan was submitted to the CRDC on Friday May 14th 2004.
Feedback (sent nearly two months later) included a request to interview more participants
from a list sourced from the Australian Cotton CRC. Another consultancy member and I
divided the list of recommended interviewees between us. I had first choice and selected
interviewees who fitted my PhD sampling criteria (refer to section 4.4.5 in chapter four), none
of whom had been previously interviewed by me. The growers were suitable participants
since they were registered CottonLOGIC users. In addition, the women growers had attended
at least one CottonLOGIC workshop. The deadline for the final report to the CRDC was firm
and there was no alternative but to conduct telephone interviews (refer to appendix G for a list
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of telephone interviewees). The timing was fortuitous as it rounded out the study by enabling
me to quickly interview several more women cotton growers and industry professionals to
answer questions provided by both my PhD and the business plan.

The telephone interviews were to be semi-structured. The questions were the same as those
for the field studies, that is, they were based on the prepared interview guides, but there were
additional questions on the characteristics of CottonLOGIC for the purpose of the
consultancy. At the beginning of each telephone interview, as for the earlier field study, I
advised participants that I had two roles, one in relation to my PhD and the other regarding
the business plan. On some occasions, telephone interviewees questioned my credentials so I
then explained my personal rural connections and my interests in the studies. That appeared
to give some reassurance of my sincerity and the interviews went ahead in all cases.
Outcome
The outcome of the telephone interviews was further understanding of the requirements of
users of CottonLOGIC.

While telephone interviews are obviously a speedy means of

conducting an interview, I found them to be less satisfying than actually visiting a participant
and conducting the interview on their home turf. The interviews by telephone were not
recorded although I jotted down the responses of the interviewees as faithfully as I could at
the time of interview. Shortly afterwards, these jottings were rewritten and copious notes
made.

Refer to appendix G for the schedule and outcome of the telephone interviews as well as
biographical details of interviewees.

Conclusion
In this chapter, the conduct of the study was described in two sections in a loose
chronological sequence.

The first section contains descriptions of the gathering of

information from key informants at CottonLOGIC workshops and cotton conferences, of
participating in Wincott functions, of selecting interviewees through purposeful sampling, of
conducting face-to-face interviews, and of the processes for analysing and interpreting the
interview data.

In table 5.1, aggregated data is displayed illustrating the personal

characteristics of interviewees such as age, educational qualifications, number of children,
and whether the interviewee was a grower or industry professional.

The second section contains a review of each of the three field studies and one telephone
study, conducted from 2002 through to 2004, from the personal perspective of the researcher.
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As explained in the introduction of this chapter, appendices D, E, F, and G contain summaries
of interview schedules, outcomes from each interview, as well as short biographies of each
interviewee.

In accordance with the confidentiality requirements for obtaining ethical

clearance for the study, the identity of each interviewee has been disguised by a pseudonym.
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Chapter 6: DSS Adoption using Diffusion Theories
Introduction
This chapter, together with chapters seven and eight, presents an analysis of interview data
from the field and telephone studies. Appendix C contains the interview guides for interviews
with both growers and professional participants. Appendices D, E, F, and G contain a
summarised account of each interview from the three field studies and the telephone
interviews as well as a short biography of each participant. I have used various terms to
describe the participants in the study depending on the context. Generally, they are referred
to as interviewees, but also as cotton growers and cotton professionals. The term ‘cotton
grower’ may refer to either men or women.

As already explained in chapter four,

professionals include agronomists, consultants, experimental scientists, extension officers,
researchers, educators, and DSS developers who have some knowledge of CottonLOGIC and
some interaction with cotton growers.

This chapter presents an analysis of interview data as it relates to diffusion theory, both the
traditional model by Rogers (1995) and the environmental model by Vanclay and Lawrence
(1995). Chapter seven deals with data within a theoretical framework of structuration theory
by Giddens (1984) and the structurational model of technology by Orlikowski (1992) and
Orlikowski and Robey (1991). Chapter eight evaluates the concept of gender within the
contemporary theory of gender relations by Connell (2002) and within both diffusion and
structuration theories.

The purpose of this chapter is to understand more about the adoption or non-adoption of a
technological innovation, the computer-based agricultural DSS CottonLOGIC. This chapter
is divided into two main sections. Section one, in broad terms, is an exploration of the
context of the study including software attributes, users and non-users. This is informed by
utilising the characteristics of an innovation from the traditional diffusion model (Rogers
1995, pp.212-244), as well as the factors influencing adoption and non-adoption of an
environmental technology (Vanclay & Lawrence 1995, pp.101-105).

This last model

contributes to an understanding of the users and non-users of the technology. In its entirety,
diffusion theory is a wide-reaching theory integrating many concepts.

This study uses

concepts or variables relevant to the study. These are relative advantage, compatibility (and
congruence), complexity, trialability (and divisibility), and observability from the traditional
diffusion model, and implementation outlay (capital and intellectual expense) from the
environmental diffusion model.
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Section two explores the adoption process through the innovation-decision process as
conceptualised by Rogers (1995, pp.162-186) to extract meaning about the adoption and nonadoption stages of the software. Sensitising concepts used represent the sequential phases of
adoption: knowledge, persuasion, decision, implementation, and confirmation. A summary of
the analysis is provided at the end of each of the two main sections, that is, in sub-section
6.1.3 and in sub-section 6.2.7 of this chapter.

6.1 Characteristics of the Innovation and Users
The traditional diffusion of innovations theory by Rogers (1995) and the environmental
diffusion model by Vanclay et al. (1995) are discussed in some detail in chapters two and
three. Rogers (1995 p.12) defines an innovation as “an idea, practice or object that is
considered as new by an individual or other unit of adoption”. In this context, the individual
or user may be a cotton grower, the ‘other unit of adoption’ may be a business enterprise such
as a small family farm, and the innovation is farm management software such as the
agricultural DSS CottonLOGIC. Since the record-keeping modules and the decision support
with forecasting modules are integrated in CottonLOGIC, generally they are discussed
together unless explicitly stated.
6.1.1 Traditional Diffusion Theory
Rogers cites the five characteristics of an innovation that he claims will influence the rate of
adoption: relative advantage, compatibility (and congruence), complexity, trialability (and
divisibility), and observability. The following section discusses each of these attributes along
with interview quotations illustrating the concept. Interview participants were quick to point
out the benefits and, more especially, the failings of the software. This often helped them to
explain their own actions in the adoption or non-adoption of CottonLOGIC.
Relative Advantage
Relative advantage is “the degree to which an innovation is perceived as better than the idea it
supersedes” (Rogers 1995, p.212). Rogers posits that “economic profitability, social prestige,
or other benefits” (1995, p.212) contribute to relative advantage. For the purposes of this
analysis, I have included influences such as convenience, reliability, usefulness, and
satisfaction as affecting relative advantage as suggested by Rogers (1995).

Economic

profitability or costs to the user are explored in section 6.1.2 as implementation expenses.
While some of the factors mentioned above are discussed specifically by interviewees, others
are implied, and in these cases, I have attempted to interpret the meanings applied to them by
the interview statements and relate them to the theory.
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For some interviewees, the rationale for using CottonLOGIC was the simplicity it provided
for collating their farm operations data. Some users had converted to CottonLOGIC from
spreadsheets. Other users had adopted CottonLOGIC as an alternative to storing copious
paper-based spray reports, agronomist reports, and logging grower diary entries.

For

example, the statement below from Nicole, a cotton grower, demonstrated this point:

Nicole (grower): … that data [from CottonLOGIC] is important because it saves
reefing through all the agronomy sheets, there’s about a 100 of them.

As explained in chapters one and five, an early version of a cotton DSS, SIRATAC, was
released to the market twenty-five years ago. SIRATAC was followed by CottonLOGIC.
This meant that some established clients remained loyal to the SIRATAC successor,
CottonLOGIC, and hesitated to make the move to alternative software such as PAM, which is
commercially obtainable and more costly. Steve, a grower, explained that his family had
always kept farm records, initially paper-based, then they were computer-based on a
spreadsheet. Next, these records were transferred to SIRATAC and now CottonLOGIC.

Steve (grower): I’ve got everything set up in CottonLOGIC and have been
participating in it for years. I’m probably one of the long term users. We’ve got
11,000 acres – other crops besides cotton, and cattle. David [Steve’s brother] uses it
for recording his stock as well. CottonLOGIC has come to us free down the industry
line and has been developed and has a support system. I talk to those guys [Cotton
Management Support Systems team at the Australian Cotton Research Institute].

The expertise and support from the Cotton Management Support Systems (CMSS) team at the
Australian Cotton Research Centre (ACRI) at Narrabri was commended as contributing to
ongoing software usage. As explained in chapter one, the CMSS is responsible for the
development, maintenance, and delivery of the Cotton DSS program (including
CottonLOGIC) to the public, as well as providing IT and programming support for cotton
researchers within the Cotton CRC.

While growers like Steve and his brother found CottonLOGIC convenient, reliable, and useful
for both cattle and cotton record-keeping, this was not always the case with other participants.
Some growers regarded CottonLOGIC as unsuitable for their farming operation and found
crop- or stock-specific software more relevant to their needs. The quotations below provide
examples of this.
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Diane (professional): CottonLOGIC and PAM are the two key ones. PAM’s been
picked up more and more now because people like the Strattons [Selma and Bill] who
have cattle and crops and cotton. With CottonLOGIC, you can’t do cattle.

The difference between PAM and CottonLOGIC is the multi-cropping usage but the
other thing is too is in PAM is that you can actually have … all the costs of your
chemicals and fuels. So if you’ve put into PAM that you’ve used this amount of
chemical on this paddock, it will actually bring them back. This paddock is costing
you this much so far this year.

There are two main points in this statement by Diane: one is that CottonLOGIC does not
allow the easy entry of product costs, the other that CottonLOGIC is cotton-specific. This
was reiterated by Kylie, an executive with Cotton Consultants Australia (CCA). She claimed
that growers would prefer a farm management tool where they could enter data for multicropping and even stock recording, as consistent with their overall farming operation.

Kylie (professional): I think we’re moving from a cotton-specific program mainly
because I don’t think that there are many growers who are cotton-specific.

While Diane and others had problems retrieving paddock costings of chemicals and fuels
from CottonLOGIC, this was not an issue for Uma, as demonstrated in the statement below.

Uma (grower / professional): Yes. What we use it [CottonLOGIC] mostly for. We
also put in what the sprays are, when they were applied, what the weather conditions
were at the time, what the cost was of the chemical we have used. Throughout the
season we will do a printout and it will tell us how much we have spent per hectare
on chemicals so far.

CottonLOGIC’s unique insect pressure threshold models had undoubtedly given the software
competitive advantage.

George, an independent consultant, had already interviewed a

selection of growers on the benefits and limitations of CottonLOGIC. While not all had used
or continued to use CottonLOGIC, its value in the industry was undeniable.

This was

recognised by several participants, but most strongly expressed by George.

George (professional): CottonLOGIC is the indisputable master in the insect
management. There is not one of the twenty-fours users [from George’s own survey]
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who said they wanted to do away with it. The strength of CottonLOGIC is the
science, and the respect it gets is from the science.

Software reliability is an important aspect of adoption since undependability represents
wasted time, effort, and enormous frustration for the user. As Selma, a grower, explained
below, with updated versions of CottonLOGIC and older legacy computers, some growers
found that there was regular conflict between the software and the farm office computer. This
made CottonLOGIC generally inoperable and no longer able to provide compatibility with
farming objectives. It was then essential to seek a suitable alternative software package.

Selma (grower): We were using CottonLOGIC for the cotton side of things. Every
year – I’ve used it for three years now – we’d get to January or February or
December with all the information put in, including product costs. Sometimes it
would happen because they had a new release or an update. I’d load that in so I
wouldn’t lose the information that I had. But it always had little gremlins and I’d
lose the whole lot of the information for that season.

CottonLOGIC is there but it’s not doing what it’s supposed to do. It’s a great idea
but probably the money has not been put into it. It seems to have a few little glitches
that let it down.

The issue of software being no longer suitable for a farming operation means that it no longer
meets their farming objectives.

This leads to the next concepts of compatibility and

congruence.
Compatibility and Congruence
Compatibility is “the degree to which an innovation is perceived as consistent with the
existing values, past experiences and needs of potential adopters” (Rogers 1995, p.224).
Vanclay et al. (1995, p.102) define congruence as “compatibility with farm and personal
objectives” when farmers are “more likely to adopt that part of an innovation that they like or
that is consistent with other farming goals”. These could range from short term goals and
personal needs through to more strategic objectives such as improving resource sustainability
on the farm by the recognition and acceptance of industry endorsed Best Management
Practices (BMP) and Integrated Pest Management (IPM).

Steve was passionately committed to CottonLOGIC and employed most aspects of it to assist
decision-making in the context of his particular farming operation.
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Steve (grower): I use all sorts [parts] of the program. Definitely use it for keeping
the records but also for drawing out [reporting] the data on my insects at the end of
the season …it’s just as important for an overview of your season, to look back at
how it went, and what you did.

While Steve’s enthusiasm for CottonLOGIC was out of the ordinary, nevertheless he rejected
the extravagance of using related software modules when he considered that they were not
directly linked to his objectives.

Steve (grower): I’ve actually had HydroLOGIC, and NutriLOGIC in CottonLOGIC
as well. It’s another program, another set of data, too much work.

Jessica (Steve’s farm partner) explained.

Jessica (grower): If you look at the corporate farms, they’ve got people allocated to
do that [use software such as HydroLOGIC and NutiLOGIC]. With the family farm,
we do everything. We look at priorities. We’ve got to get the cotton off.

In the cotton industry, there is an escalating legal requirement to document chemical usage,
either paper-based or electronically. Most other reporting is self-regulatory as for BMP
compliance as Diane described.

Diane (professional): A lot of the record-keeping they [growers] concentrate on at the
moment is what they have to do, generally for compliance, Bollgard, and for using
things like endosulfan. You can’t use more than three sprays in a year. You need to
have neighbour notification, records of what they’ve sprayed.

There appeared to be a willingness to use CottonLOGIC for BMP and IPM compliance and an
acceptance of standardised record-keeping. Meg is a grower. Her original motivation for
attending CottonLOGIC workshops was for BMP compliance.

Once aware that use of

CottonLOGIC was not mandatory and that their agronomist was keeping duplicate records,
she felt under no obligation to continue.

Meg (grower): One reason I did go to that CottonLOGIC workshop was because the
rumour was going around that it was going to be compulsory. … It made sense at the
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time because it was all a part of being BMP. If you wanted to be accredited and also
keep proper record-keeping.

…even though I did that workshop, we don’t use CottonLOGIC because our
agronomist does that.

Despite CottonLOGIC’s outstanding scientific reputation in insect management, many
interviewees, such as Russell and Kylie, felt that failure by the ACRI to update the software
had reduced its viability and thereby its relevance to stakeholders.

Russell (professional): At the moment, they don’t have anything in CottonLOGIC to
handle Bollgard situations.

Kylie (professional): … even though the models are very good …unless it’s right, the
people are always going to be dissatisfied with it. …But they’re [growers] not using it
for the modelling. They’re using it for the recording of the data.

Users, like Kirsten, complained about other specific problems. However most anticipated that
they would be resolved at the next release of CottonLOGIC.

Kirsten (professional): With CottonLOGIC, I can’t print reports in-field although
that’s expected to improve with the PalmPilot [hand-held version of CottonLOGIC]
and it’s restrictive since you can’t download many farms at once.

The ability to think laterally and strategically in farm management was highly regarded. Ben,
an educator, recognised that CottonLOGIC encouraged critical thinking.

Ben (professional): When they [growers] get out into the field and they start
monitoring crops, they focus on that one crop but CottonLOGIC allows you to step
back a degree and look at the [data] collection on the whole farming system. It’s all
about gathering information and ordering it.
Complexity
Complexity is “the degree to which an innovation is perceived as relatively difficult to
understand and use” (Rogers 1995, p.242). Complexity is also analysed later under the
section on intellectual outlay. The perception of CottonLOGIC’s complexity was somewhat
disputed but seemed to be associated more with education than with gender, since women
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agronomists were using it without difficulty. Nevertheless, most of the women growers found
CottonLOGIC challenging, as did Toni.

Toni (grower): I came home [after the CottonLOGIC course] and tried to do some
things and found I couldn't. I didn't really know where I was going. I still find the
program a little bit hard to get along with.

For women professionals, with training in agronomy and computing, CottonLOGIC was less a
mystery. Reese was trying to encourage growers to use the software more resourcefully.

Reese (professional): Mainly the insect but I’m also trying to get them [growers] onto
using the weather data so that we can get more accurate heliothis forecast models
that they use in CottonLOGIC.

The only woman grower who handled the software with confidence, Uma, had prior skills in
computing and agronomy from her tertiary education in science and a career as an
agronomist.

Uma (grower / professional): It’s not a difficult program to use really. I don’t find it
difficult.
Trialability and Divisibility
Trialability is “the degree to which an innovation may be experimented with on a limited
basis” (Rogers 1995, p.243).

In applying Rogers’ traditional model of adoption for

commercial innovations, trialability is the breaking down of an innovation into components
for experimentation. Rogers explains that trialability is positively related to the rate of
adoption.

Vanclay et al. (1995, p.102) define the term divisibility as to “adopt that part of an innovation
that they like or that is consistent with other farming objectives”. Under the environmental
model, divisibility or modularity of an innovation allows farmers to purchase and use
components of the software relevant to their needs and objectives. Vanclay et al. assert that
the more an innovation is divisible, the more likely it is to be adopted. Therefore, while
trialability and divisibility are by definition not entirely identical, the outcome of improved
adoption rates is the same.
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Several software modules of CottonLOGIC are identified as divisible modules. These can be
broadly categorised as falling into two categories: the record-keeping modules for the
recording and reporting of farm operations, crop spraying, and insect counts, and the
prediction modules for forecasting insect pressure thresholds (EntomoLOGIC) and optimum
soil nutrition (NutriLOGIC). Together these modules make up the decision support since the
prediction modules rely on the information provided by the record-keeping modules.

It became apparent during data analysis, that the modules of CottonLOGIC in most demand
by both cotton growers and professionals were those related to the record-keeping aspects of
farming operations. There was also some demand to record the data on insect counts but not
to utilise the pest thresholds as the basis of decisions on spraying heliothis. Richard’s and
Nicole’s comments were typical in preferring to use the farm operations record-keeping
features.

Richard (professional): I use CottonLOGIC for farm operations. For bugs sometimes
but not for decision-making.

Nicole (grower): But where I want to come in, is the preparation before Michael
[farm partner] plants the cotton. There can be pre-planting, after-planting, postplanting that sort of stuff, that’s where I’ll be using it.

Her farm partner, Michael, clarifies by continuing, “herbicides, fertilisers, and that sort of
thing, different operations that’s going on”.
Observability
Observability is “the degree to which the results of an innovation are visible to others”
(Rogers 1995, p.244). In the case of CottonLOGIC, observability often occurred initially at
conferences or training courses. It was also common for growers to be introduced to the
software through contact with neighbours, friends and relatives. Here they had an opportunity
to see the software in action, use it themselves, and receive an evaluation from people of like
minds. Toni explained their introduction to CottonLOGIC.

Toni (grower): I think his father [father of farm partner] was using it [CottonLOGIC]
so that’s how we got, yeah, so we thought we would.

As already explained in chapter one, CottonLOGIC training courses have been run annually
over the past five years at various regional centres such as Moree, Goondiwindi, St George,
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Dalby, and Emerald. Courses are an opportunity for new and existing users (cotton growers
and industry professionls) to learn CottonLOGIC hands-on with experienced instructors.
There are no attendance costs.

Courses are generally in the format of interactive but

moderately formal half-day workshops. During the past two years, the focus of the courses
has been towards the Palm® handhelds, HydroLOGIC, and Tools on the Web rather than the
CottonLOGIC software per se. However, the course format has its critics. Each interviewee
had a different perspective on access to workshops, the format of the course, and the value of
training. Below is Renee’s comment.

Renee (grower): Yes, it is harder. And really you'd need to go and do the course. I
have actually put myself down to go and do a course, but have not got to it because
the boys have got sick and that sort of thing.

The issue of CottonLOGIC training courses is reviewed below under intellectual outlay in
section 6.1.2 of this chapter.
6.1.2 Environmental Diffusion Model
The remainder of this section is the revision of an article submitted to and accepted for the
IFIP International Conference on DSS held at Prato in Italy in July 2004 by the author
(Gartshore 2004b). As already stated, environmental innovations often involve techniques
and technologies adopted on a voluntary basis that improve sustainable land management
rather than increase farm productivity. Costs may be borne by the individual farmer. This is
distinct from commercial and production innovations to which the traditional diffusion model
was originally applied.

Therefore, additional attributes are needed to cater for the

inadequacies of the traditional diffusion model in the adoption of sustainable resource
management technologies, such as an agricultural DSS. The additional features originated
from United States rural sociological research by Buttel, Larsen and Gillespie (1990, p.48).
They were further modified for the Australian environmental context by Vanclay et al (1995),
as valid reasons for the adoption or non-adoption of a particular technology or management
practice. The adapted diffusion model (Buttel et al. 1990; Vanclay et al. 1995) is referred to
in this study as the environmental diffusion model.
Implementation Expenses
The additional attributes used in this study are implementation costs, in both capital and
intellectual outlay.

The capital and intellectual expenses for new technology may be

substantial and prohibitive, especially during a period of financial or environmental crises
when the benefits of the DSS are unclear (Vanclay et al. 1995). These influences will be
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examined in this section to offers insights into CottonLOGIC usage, as well as insights into
users and non-users.
Capital outlay is the cost “required to adopt the new technology” (Vanclay et al. 1005,
p.103).

These expenses extend beyond the actual costs associated with purchasing an

innovation to include the costs associated with the adjustment of management practices.
Under Rogers’ (1995) traditional diffusion model of adoption, the focus is more towards the
actual financial cost of the innovation where a reduced cost is regarded as a relative advantage
compared with other products. For CottonLOGIC, the capital cost of the software is relatively
insignificant for the user. There are few direct purchase costs, apart from computer hardware,
which has generally been installed previously for bookkeeping and other purposes.
Moreover, distribution of CottonLOGIC has always been free to anyone who expresses
interest in the software. This was recognised by several interviewees, Julie being one.

Julia (grower): I do know a lot of people who have got it but are not using it.
Basically everyone can get it. Look, it costs you nothing. Your [cotton] levies are
what they [CSIRO, CRC, and CRDC] are using to develop these things for it. People
don't take advantage of the fact. It's quite a good program. It's a case of getting it up
and running and using it.

A counter argument, proposed by Ben, was that the software is not valued unless there are
costs associated with it.

Ben (professional): People might respect CottonLOGIC more if they had to pay for it.
If they pay for it, they have an investment. Even if it was only a token payment such
as $20 which covers the cost of the CD, the printing of the book and distribution, it
might improve uptake.

Possibly, as Nicole suggested, the economic cost of not using the software for decision
support is of more serious concern.

Nicole (grower): We've found with previous agronomy that if they do something
wrong, we lose a lot of money in the long run. So we need to be more aware that
they're doing a good job. So we have to get out there and double-check [with
reference to using the insect management features of CottonLOGIC].
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Intellectual outlay is the cost “associated with the new way of doing things” (Vanclay et al.
1995, p.103). Within the concept of intellectual outlay, the influences such as the complexity
of the innovation, collaboration by stakeholders, redundancy of effort, and even
CottonLOGIC course participation are taken into account.

The complexity of CottonLOGIC was analysed earlier under the traditional model of
diffusion. When applying the environmental diffusion model, the interpretation is expanded
so that the notion of complexity encompasses not only an objective measure as implied by
Rogers, but the “knowledge base of the individual farmer” (Vanclay et al. 1995 p.103).
Factors such as perceived ease of use and user friendliness are included in this definition. If
the user’s level of computer proficiency is low, the task of mastering the software may require
an outlay of disproportionate effort, even to the extent of it not seeming worthwhile, as
Michelle described.

Michelle (grower): This is where I found it [CottonLOGIC] really difficult. If you get
a drum of chemical, spray whatever, they come with all those costings. How do you
cost it over for x amount of paddock or x amount of farm?

For the user, there was the additional necessity to be acquainted with chemicals, product
costings, as well as the science of crop and soil management. Meg admitted that the main
factor in her not continuing with CottonLOGIC was that she felt that the software required a
greater knowledge of agronomy than she had.

Meg (grower): The thing I found with CottonLOGIC is a bigger knowledge of
agronomy than I had. To input the information, like the egg lays and the number of
eggs ….

The concept of collaboration implies that farm partners and other stakeholders such as
consultants work together to achieve an optimum outcome. The cooperation of farm partners
is essential in helping to make CottonLOGIC function effectively and to reduce the
intellectual effort associated with the adoption of the innovation. Julia provided an example
where collaboration was required but it was difficult to arrange.

Julia (grower): It was just something that - I needed my husband - to tell me if I could
remember them [farm and field set-up data]. That's like in the too hard basket… to
actually get him to sit down and when I suppose I'm wanting to sit down and do it,
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probably isn't always the time when he wants to sit down and do it. Yeah, so that
you’re both there at the one time to get it set up.

Aside from collaboration with farming partners, collaboration also refers to teaming up with
agronomists. A practical solution to a CottonLOGIC problem was devised by Renee. She felt
that combining her efforts with that of their agronomist would lessen the intellectual outlay
and enhance the benefits of CottonLOGIC.

Renee (grower): You see, if they [other cotton growers] were able to get that
information from their agronomist, download it and bring it up into CottonLOGIC,
they would have all that information there to refer to…and you could work your
reports on different things.

Renee demonstrates her reflexivity when she suggests innovative ways of using
CottonLOGIC, thus reducing the duplication of tasks in collecting and entering data. The
notion of redundancy of effort is important and fits within the concept of intellectual outlay
for this study. Many interviewees, such as Toni, had openly stated that they had no wish to
duplicate tasks by re-keying the insect count data if it had been entered into CottonLOGIC by
consultants.

Toni (grower): We feel that we're already getting that advice [spray decisions], why
duplicate? It does take a certain amount of time to input that, a couple of times a
week, and you've got four paddocks, so we're just really going to do the spray.

As Laurence (Toni’s farm partner) explained.

Laurence (grower): The thing is, we're going to start doubling and trebling the
information. My area applicator gives me a field-by-field application, the rate,
weather conditions, everything, cost of the application, cost of the chemical. My
agronomist is going to give me similar information. My chemical supplier is going to
give me the information. And now here we are keeping it on CottonLOGIC as well.

Further, farmers are busy pragmatic people. Farmers resent wasting time performing tasks
that give few financial returns. This was succinctly stated by a woman grower.

Meg (grower): The bottom line for us is if it’s going to take up time and not make us
money, we’re not interested.
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The matter of CottonLOGIC training courses re-surfaced, after being mentioned earlier under
the innovation characteristics of observability. The people who seemed to benefit most from
the training courses in the current mode were those with basic computer skills and agronomic
knowledge. As in the case of Reese, a consultant, she was already familiar with the software
and its application, and was looking to extend her knowledge.

Reese (professional): Yes, I got a lot out of it [CottonLOGIC course]. Because I
basically taught myself how to use it, like just going in and mucking around and
figuring out what different types were. I really got a lot out of the workshops and just
mainly seeing how things worked.

Toni (grower): I was happy enough with the workshop. I think I probably needed a
little hands-on before I went so I knew the things I had problems with that I could
bring up.

Each year when the workshops were scheduled, the instructors had to travel huge distances,
conduct the courses then move on to the next centre. However, the ‘one size fits all’ format
of courses was problematical. Uma, an agronomist recently on home duties after the birth of
her baby, thought that the existing skill level of course participants should be identified. She
recommended distinct courses to accommodate those various skill levels as well as the needs
of users.

Uma (grower/professional): I know when CottonLOGIC had their workshops before
the beginning of every season, they catered for everyone. They catered for people
who wanted touch-ups and wanted to know what the latest versions are like and for
people who hadn’t used it at all.

Nicole, a grower, felt that, aside from the courses, she needed one-on-one assistance on site
from an expert to guide her through the problem periods of the CottonLOGIC implementation
phase.

Nicole (grower): … you go to the basic courses to learn them, which is fine. But you
come to a point where you say 'OK, they have another course on but I already know
about that'. I would really like a person or someone to come out to me and say this is
the problem I'm having here. 'Am I doing that right?'
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Overall, while there was a justifiable appreciation of the CottonLOGIC workshops by the
women, there appeared to be a mismatch between user’s needs and those fulfilled so that the
software could be used competently. Ben, an educator, spoke positively about the purpose of
training courses. Furthermore, he offered an innovative suggestion for improving software
uptake. This proposal would transfer course ownership to the community, hopefully with an
improved uptake of users.

Ben (professional): The training workshops that demonstrate its use are quite critical
… but I think the best way of improving uptake is to have people using it and once
they have made progress, they can be individually trained to hand-pick progressive
growers [in order] to train them, have them use it for a season, then run workshops
where that local grower is the key presenter and can relate his / her experiences, and
then be available to mentor some of those growers. And in that way you then have a
local investment in the program.
6.1.3 Summary of CottonLOGIC and Users
The above analysis, using the concepts of diffusion theory, provides some understanding of
CottonLOGIC’s features, its usage and non usage, as well as the characteristics of software
users. It is evident from the analysis that certain features of CottonLOGIC are more important
than others to interviewees. The modularity of CottonLOGIC is highly significant. Growers
and professionals employ the modules, either for record-keeping or for forecasting insect
pressure thresholds, or for both, depending on what is most relevant to their needs and
compatible with their goals. Redundancy of time and effort is a concern. For example, if
their consultant or agronomist is already keying insect counts into CottonLOGIC, then the
grower has little incentive to duplicate the effort. Also as expected, the self-regulatory nature
of CottonLOGIC usage hinders adoption. Growers are busy and prioritise so that tasks
essential to production are performed first. Conversely, the data suggests that adoption would
be expected to increase if record-keeping for BMP compliance using software such as
CottonLOGIC became a government requirement. In Australia, a comparison can be made
with the National Livestock Identification System (NLIS) in the cattle industry where
electronic tagging and recording stock movement became mandatory in July 2005. Prior to
the implementation of NLIS, there was no compulsory, standardised record-keeping of cattle
and cattle movements by property owners.

There is some confusion about the versatility of CottonLOGIC which leads some users to trial
commercial software such as PAM. One uncertainty is whether CottonLOGIC is cottonspecific. While some components of CottonLOGIC, such as the heliothis and mite prediction
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models are cotton-specific, other components, such as the record-keeping modules for
farming operations and insect recording, are suitable for multi-cropping and even stock
operations.

The flexibility of CottonLOGIC could be highlighted when the software is

demonstrated at conferences and courses. This multi-cropping feature has the potential to
broaden its user base since the majority of cotton farms grow other crops and / or graze cattle
(Department of Agriculture Fisheries and Forestry 2004).

There is also a consensus by stakeholders that the relevance, reliability, and functionality of
CottonLOGIC has diminished since it has not kept pace with technological progress. This
includes cotton industry changes such as the introduction of IPM and transgenic cotton seed
varieties which has an effect on dominant pests, thereby modifying CottonLOGIC’s
compatibility with farmers’ sustainability goals.

Moreover, IT changes are rapid, with

Microsoft Windows XP technologies and the .NET development framework fast superseding
the existing CottonLOGIC platform. Conversely, recent versions of CottonLOGIC were
conflicting with user’s older legacy operating systems on desktop PCs.

The complexity of CottonLOGIC was an issue for many of the women. They felt that without
the cooperation of either their farm partner or their consultant to provide detailed day-to-day
operational data, they were ill-equipped to adequately use the software. The indication was
that the woman grower who was the most competent user was a career agronomist with
science, agronomy, and computing training behind her. Indeed, it seemed that many of the
women growers lacked an agricultural background, and thus were greatly disadvantaged.
This meant that training courses needed to take that deficit into account. CottonLOGIC
courses have several dimensions. It was felt that the current format of workshops was
oriented more towards existing users than newcomers. There were several recommendations
for changing the course format. One was to have separate workshops for beginners and
experts. Another was to increase ownership in the software and courses by transferring more
training towards committed locals. Problems were also compounded by issues of access due
to the infrequent nature of the courses.

On the positive side, this study indicated that respect for the CMSS support staff at the ACRI
and for the science behind CottonLOGIC in the decision support modules, as described in
evaluation reports by Van Beek (1999; 2000; 2003), was undiminished overall.

6.2 The Innovation-Decision Process
As described in chapters one and five, CottonLOGIC was initially introduced to the cotton
industry as SIRATAC in the mid-1970s because of an essential need to have computerised
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decision support for pest management. CottonLOGIC is a later version of the software. It
was launched in 1998 by the cotton research community in a top-down style, albeit with
considerable grower feedback (Hearn & Bange 2002).

This section of the chapter utilises the innovation-decision model (Rogers 1995, p.162),
described in chapter three, to examine the adoption process as well as to acquire a closer
insight into the characteristics of the technology and the user. The sequential stages of the
innovation-decision process conceptualised by Rogers are knowledge, persuasion, decision,
implementation and confirmation.

Rogers (1995, p.174) extends the notion of

implementation to incorporate the concept of re-invention, defined as “the degree to which an
innovation is changed or modified by a user in the process of its adoption and
implementation”. Rogers states that, in general, designers of innovations regard re-invention
as an undesirable quality since they lose quality control, while adopters view re-invention or
adaptation in a more favourable light.

Table 6.1 below displays aggregated data based on the CottonLOGIC adoption stage
purportedly attained by each participant and interpreted by the researcher from the interview
data. Column one displays in sequence each stage of the innovation-decision process by
Rogers (1995, p.162). Column two lists the name of each participant against the stage they
have reached based on interview data. Column three groups the gender of participants.
Column four groups the participants as cotton growers or professionals.

Column five

indicates whether the participants as a group are rated as CottonLOGIC users or non-users at
their final stage of adoption and column six specifies which field study each participant took
part in. An account of the three field studies and telephone interviews conducted over three
years as well as limited biographical information about each participant is located in chapter
five and in appendices D, E, F and G.

As already explained in chapter four, the logic for the sampling criteria was to select
information-rich cases for an in-depth study (Patton 1990, p.169). The sample of participants
was small, not random, and therefore not necessarily representative of the whole cotton
industry population, nevertheless, participants were selected according to a purposeful
sampling strategy. The evidence from the sample of 32 participants indicates that 50% of
interviewees claimed to be CottonLOGIC users while 50% had rejected the software at some
stage.

This confirms the findings of the 2002 survey (Deutscher & Bange 2002), which

found that CottonLOGIC was being used across 51% of the total area of cotton grown in
Australia in the 2001/2002 season.
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Table 6.1: Aggregated Data: Final Adoption Stage Achieved by Participants
Source: Rogers’ innovation-decision process model (1995, pp.161-203)

CottonLOGIC
Adoption Stage
Achieved
Knowledge

Names of
Participants

+

Gwen

1F

Persuasion

Sarah

Decision –
Accepted not
Implemented

Nicole, Julia

Decision - Rejected

Renee, Meg, Cate,
5F
Elle, Rachel
Jodie, Toni, Michelle, 4F 4M
Sean, Heath, Naomi,
Tom, Richard

Implementation
with Re-invention

#

*Field
Study

1P

CottonLOGIC
User
No

1F

1G

No

1xB

2F

2G

No

2xP

5G

No

5G 3P

Yes

3xP
2xN
2xP
1xE
2xN
3xB
1xP
1xE
3xN
1xN

Gender

Occupation

Confirmation with
no Re-invention

Uma,, Steve, Reese,
Lucy, Ben

3F 2M

2G 3P

Yes

Confirmation with
Re-invention
Confirmation Discontinued

Russell

1M

1P

Yes

Selma, Helena,
Diane, Kirsten, Kylie

5F

2G 3P

No

Other eg no
requirement to use
CottonLOGIC

George, Sigrid, Jack,
Cyd

2F 2M

4P

14 Users:
(7 females +
7 male users)
14 Non-Users:
(all female)
4 N/A
= 32 participants
Legend:
+
Gender of Participant

#Occupation of Participant

*Field Study
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14 Users:
3xPilot
2xEmerald
6xNarrabri
3xBusiness

1xN

2xE
2xN
1xB
N/A
1xE
2xN
1xB
14 Non-Users:
5xPilot
2xEmerald
5xNarrabri
2xBusiness

F= Female
M=Male
G=Grower (male and female cotton farmers)
P=Professional (agronomists, consultants, extension officers,
researchers, educators, DSS developers, experimental
scientists)

P = Pilot Field Study in November 2002
E = Emerald Field Study in June 2003
N = Narrabri Field Study in April 2004
B = Phone Interviews incorporating DSS Business Plan Consultancy for the
CRDC in July 2004
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In the following sections, the categories within the innovation-decision process framework are
illustrated by the discourse of interviewees, providing a fuller qualitative account of the
rationale for participants’ decisions.
6.2.1 Knowledge
The first construct in table 6.1 is knowledge. Knowledge occurs when an “individual (or
decision-making unit) is exposed to an innovation’s existence and gains some understanding
of how it functions” (Rogers 1995, p.162). The only participant in this category was an onfarm agronomist, who was well aware of the existence of CottonLOGIC and its possibilities
but was not using it herself.

It was not so much that Gwen had strenuously rejected

CottonLOGIC, but that she had acceptingly retained paper-based reporting as the status-quo.
Furthermore, Gwen regarded the adoption of the software as the obligation of her clients, the
individual growers, not herself.

Gwen (professional): I had a grower who put his own stuff into CottonLOGIC, but he
was the only one of my growers who used it. A few others have tried but they haven’t
really followed through with it.

But I give them information and it’s their

responsibility if they want to store it.
6.2.2 Persuasion
The second concept in table 6.1 is persuasion. Persuasion occurs when “an individual (or
decision-making unit) forms a favourable or unfavourable attitude towards the innovation”
(Rogers 1995, p.167). Again there one only one interviewee in this category. Sarah, a
grower, had decided against using CottonLOGIC at this stage, although it remained a distinct
possibility for the future.

She articulated some difficulties obtaining the data from her

husband to enter in CottonLOGIC and of his reluctance to spend time in the farm office. The
prolonged drought was also an issue for them as it was for many growers since only a limited
amount of cotton seed was sown. These were recurring themes throughout the study

Sarah (grower): I don’t use CottonLOGIC. No cotton last year. It’s difficult to get
the data from my husband’s head. And he resents the time spent in the office. I hope
to have another look at CottonLOGIC.
6.2.3 Decision
The next category in table 6.1 is decision. Decision occurs when an “individual (or decisionmaking unit) engages in activities that lead to a choice to adopt or reject the innovation”
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(Rogers 1995, p.171). Seven participants, all women growers, had reached this stage: two of
the growers had evaluated CottonLOGIC and its implementation was under consideration,
while five growers had rejected it outright. Below are typical comments from the growers
justifying their rejection of the software:

Rachel (grower): The thing is that Tim has so much accumulated knowledge and we
have the agronomist here three days a week.

Elle (grower): The bug-checking information comes from the consultant. They give
us more information about when things are watered etc. That probably alleviates the
need for a CottonLOGIC. I guess like a lot of farmers, my husband’s not very good
with bookwork. Now he sees that as not productive time. They [husbands] have
trouble and have to see it as 1. worthwhile and 2. productive.

Meg (grower): The thing I found with CottonLOGIC is a bigger knowledge of
agronomy than I had. To input the information, like the egg lays and the number of
eggs ….

Cate (grower): Yes, it's not actually on computer. We don't use CottonLOGIC. The
reason that we don't use it is because Alan (farm partner) considers the farm office is
too small to run it.

These statements are illustrations of several recurring themes justifying the decision not to
implement CottonLOGIC.

Firstly, the agronomist or consultant or crop scout (or bug-

checker) was already either using the software or recording the insect (or bug) count and crop
spray data in some manner. This gave the women little incentive to use CottonLOGIC
themselves since it would have represented an unjustifiable duplication of time and effort.
Secondly, the women often regarded their husbands as reasons for not using CottonLOGIC.
The software was considered superfluous since their husbands had accumulated instinctive
knowledge and experience of cotton production. Thirdly, office work was perceived by
husbands as unproductive compared with time spent outside in the fields. This meant that
they were often reluctant to cooperate with their wives in collating, entering, and analysing
the data from CottonLOGIC. Fourthly, this attitude was compounded by the fact that the
women were not confident of their agronomic knowledge and hesitated to use the software
without their husbands’ support.

Fifthly, another reason given for deciding against

implementing the software was that the farm office computer was not current and therefore
not capable of supporting CottonLOGIC.
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Two women growers, Nicole and Julia, were keen to use CottonLOGIC but had not managed
to implement it yet.

For prospective users with lesser agronomic and computer skills,

CottonLOGIC offered a challenge as they attempted to implement the program without
adequate support.
Nicole (grower): Not doing much at this stage. CottonLOGIC, just downloaded that.
Like I said, went to one meeting the other day. …I would really like a person or
someone to come out to me and say this is the problem I’m having here. ‘Am I doing
that right?’

Julia (grower): I started setting it up and I found it hard to be able to use it properly,
to have each field listed with the correct acres, and everything to each field.
6.2.4 Implementation
Eight adopters had attained the implementation stage.

Implementation occurs when an

“individual (or other decision-making unit) puts an innovation into use” (Rogers 1995, p.172).
However, rather than use CottonLOGIC in its entirety, they had all imposed some degree of
re-invention (1995, p.174), thereby modifying their usage of the software to meet their own
particular conditions.

Re-invention was achievable because of CottonLOGIC’s modular

design into record-keeping and insect prediction modules. The remarks below by Jodie, a
cotton grower, were typical of statements by the interviewees.

Jodie (grower): I use CottonLOGIC for farming operations [fertilisers, sprays,
cultivation]. I enter bug-checking data but do not check thresholds. That is done by
the agronomist.

These statements attest to the value of the record-keeping functions of CottonLOGIC. By
record-keeping, although interpretations varied, the interviewees generally meant that they
entered data related to farming operations such as fertilisers used, as well as herbicide,
pesticide, and insecticide applications.

It was emphasised by several interviewees that

CottonLOGIC was not utilised for decision-making. They were implying that although they
may enter the insect counts into the records, they did not use the decision support modules.
That is, CottonLOGIC’s heliothis pest thresholds were not engaged as a spraying guide to
critically evaluate spraying regimes.
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6.2.5 Confirmation
The category with the most number of participants is confirmation. Confirmation occurs
when an “individual (or decision-making unit) seeks reinforcement of the innovation-decision
already made, or reverses a previous decision to adopt or reject the innovation if exposed to
conflicting messages about the innovation” (Rogers 1995, p.181). Eleven participants had
implemented CottonLOGIC and then had sought to confirm its use. The confirmation stage
for CottonLOGIC usage appeared to have three distinct outcomes: one outcome was to
continue use without further modifications; the second was to continue use but with some
more re-invention; and the third option was to discontinue use.
Confirm Use with No Re-Invention
For the first outcome, five interviewees had re-evaluated their use of the software: being
satisfied, they had elected to continue usage without any further adaptations. All participants
were very well versed with the agronomic side of cotton production and their computer
literacy skills appeared to be excellent, although not tested. Following are extracts from the
interviews highlighting the different motives of the interviewees for using CottonLOGIC.

CottonLOGIC was viewed by these participants as a standard farm management tool,
adaptable, relevant, and easy to use. All the same, it was rarely the basis of spray decisions.
Uma, a grower, who had trained as an agronomist before starting a family, explained how she
and her husband, Jason, used CottonLOGIC. They were continuing to use CottonLOGIC, not
so much the forecasting models but for the record-keeping aspects.

Uma (grower / professional): A day or two later or maybe a week later, Jason or
myself will enter it into CottonLOGIC so it is there for us…put all the numbers into
the insect management data system of it. …What we use it mostly for, we also put in
what the sprays are, when they were applied, what the weather conditions were at the
time, what the cost was of the chemical we have used. … At the end of the season, we
might map out all the graphs of where the insect numbers have gone. And what we
sprayed when and think maybe it would have been better if we’d used the chemical
here because …. We don’t really use it as a decision-making tool but more just for
data storage.

Reese is a young consultant who was keen to explore the flexibility of the software for the
benefit of her clients.
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Reese (professional): We use CottonLOGIC for inputting and recording data for our
growers so we can record trends and record-keeping for the growers at the end of the
season. Mainly the insect but I’m also trying to get them onto using the weather data
so that we can get accurate heliothis forecast models that they use in CottonLOGIC.

Ben, an educator from a rural institution, was committed and confident in his use of all
aspects of the software as a teaching and learning tool.

Ben (professional): Mainly as a teaching tool. … it is used as a model to demonstrate
a fully comprehensive integrated monitoring crop package.

…the students are using a manual process but they have CottonLOGIC there as a
model and it is adaptable enough to allow people to different situations.

Steve, a grower, used all aspects of CottonLOGIC. The introduction of genetically modified
cotton such as Bollgard to reduce the heliothis menace and thus limit environmentally
damaging pesticide spraying routines using endosulfan and others, had altered the pest
dynamics to such an extent that some growers had adopted a wait-and-see approach. They
were unsure what the next pestilence would be. Thus many growers and consultants expected
to base their spraying decisions on heuristics and instincts rather than structured programmed
advice. This attitude had little influence on how Steve used CottonLOGIC.

Steve (grower): I don’t use CottonLOGIC just to look at heliothis. I get them (bugs,
beneficials) on the check-sheets from the consultant and transfer them into the
system.
Confirm Use with Re-Invention
The second outcome was represented by Nick, an on-farm agronomist who had reached the
crossroads with CottonLOGIC. He was seriously re-evaluating its use. His main concern was
that the pest pressure forecasting models were developed predominantly for heliothis
caterpillars. Consequently, Nick displayed considerably less loyalty and enthusiasm than the
previous group. The reason for this is discussed more fully in chapter one in the section on
biotechnology.

Nick: CottonLOGIC I have used. Historically I’ve used it for record-keeping and for
insect checks and to check decisions. Presently I’m using it for insect checking and
for insect decisions and probably in the future…don’t know what I’ll use it for….
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Possibly not basing decisions on what CottonLOGIC says. At the moment, they don’t
have anything in CottonLOGIC to handle Bollgard situations.
Discontinuance
Five women participants (two growers and three professionals) represented the third outcome
of the confirmation stage. Each interviewee had opted to discontinue use of CottonLOGIC.
While the grounds for rejection varied, at the same time the reasons reported were similar to
those in section 6.2.3 earlier in this chapter. The following interview statements by Diane,
Kylie, and Kirsten indicated that the cotton professionals had specific issues with the
functionality of CottonLOGIC.

Diane (professional): I haven’t used CottonLOGIC as much for a long time for that
reason [cannot enter chemical and fuel costs with ease]. They haven’t continued to
develop it. It’s an excellent thing cause it’s free.

Kylie (professional): CottonLOGIC was a tool that wasn’t focussed on some of our
objectives which was farming community programs and consultants are using it to
produce chemical surveys. … Not getting the right information and the reports out to
enable them to do surveys.

Kirsten (professional): CottonLOGIC currently has crashed computer – five year old
PC – not enough memory to open files.

Selma, a grower, complained that CottonLOGIC was no longer relevant for her since her
agronomist was not using it. She had intended to collaborate with her agronomist. Helena’s
complaint was the reverse. Her agronomist was using CottonLOGIC and therefore she did
not want to duplicate his effort.

Selma (grower): I used to play with some reports [from CottonLOGIC] to work out
what the thresholds were and maybe if we let it [spraying] go. My agronomist wasn’t
using it so it [CottonLOGIC] so it didn’t seem relevant.

Helena (grower): I used CottonLOGIC only last season. It has good pictures of
insects. Our agronomist uses it and I don’t want to duplicate effort. Also had error
messages. … I’ve started using PAM QA this year to computerise record-keeping
(water, fertiliser) – it’s visually appealing, other farmers have used it.

Chapter 6

Page 133

DSS Adoption using Diffusion Theories
These participants were reasonably knowledgeable about cotton production and their
computer skills were expected to be well above average, having achieved this level of
adoption. The comments of each participant reflected a range of problems from obsolete
technology, inadequate and inflexible recording and reporting features, through to not
meeting users’ needs and expectations.
6.2.6 Remaining Participants
The final category of table 6.1 is other. The participants in this category were industry
professionals: a software developer, an experimental scientist, a consultant, and a policy
expert. They were all familiar with CottonLOGIC to varying degrees, although none were
using the software extensively in the sense that was being explored.
6.2.7 Summary of Adoption Process
The above analysis uses the innovation-decision process by Rogers (1995) to interpret the
stages of adoption or non-adoption as described by interviewees. The stages of the adoption
process were useful in recognising additional factors that had influenced implementation,
besides those identified in section 6.1. Several factors were recurring. These included the
difficulty of setting up CottonLOGIC so that valid data could be entered, and the added
problem for several women in obtaining input data from their farm partners. Also noted was
the reluctance of some male growers to spend time in the farm office and their reliance on
accumulated ‘real-world’ knowledge and intuition for making heuristic decisions. Gender
aspects of the study are discussed in chapter eight.

Interviews conducted during the study revealed that the adoption of CottonLOGIC had taken
place in a relatively predictable sequential manner. The first stage in Roger’s innovation–
decision process was Persuasion, indicative of an unengaged, more immature relationship
with the software. The most advanced stage of Confirmation, in two of its three forms
(Discontinuance excluded), indicated more mature knowledge as well as commitment. The
participants in that category displayed efficacy with both computer technology as well as
agronomy. In general, there was evidence from the early interviews of the pilot study in
2002, of considerable optimism regarding the potential of the software despite little evidence
of software implementation. In the interviews of the later studies in 2003 and 2004, the
majority of participants had already implemented CottonLOGIC, and had reached the stage of
either rejecting it or continuing with its use.

As identified earlier in section 6.1, the divisibility of CottonLOGIC into record-keeping (farm
operation and insect counts) and insect prediction modules was of significance. Table 6.2
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below summarises usage by the 14 CottonLOGIC users identified in the categories
Implementation with Re-invention, Confirmation with No Re-invention, and Confirmation
with Re-invention of table 6.1.
Table 6.2: Summary of CottonLOGIC Modules Implemented and Confirmed by
Growers and Professionals

Limited recordkeeping
(Farm operations
only - not insect
counts)

Record-keeping
only
(Farm operations &
insect counts - not
insect prediction
models)

All modules record-keeping &
insect prediction
models for
management
decisions

Insect prediction
for management
decision & limited
record-keeping
(Insect counts - not
farm operations)

3

2

0

3

1

Number of Growers
2

Number of Professionals
0

3

The table above suggests that when CottonLOGIC is used, 93% of its use is for recordkeeping, while 43% of its use is the insect prediction modules for management decisions.
Although the study is not quantitative and only purposefully selected participants have been
interviewed, the findings are of interest. They confirm the findings of a survey in Australia in
the 2001/2002 season (Deutscher & Bange 2002) where the record-keeping modules of
CottonLOGIC were used more than the insect prediction modules for decision support at 93%
and 69% respectively. However, as expected from the interviews, there is a reported drop in
users of the insect prediction modules for decision support from 69% to 43%.

Conclusion
In this chapter, the circumstances of CottonLOGIC adoption and non-adoption were explored.
The chapter is divided into two main sections, section 6.1 and section 6.2. In section 6.1 of
the chapter, I analysed the interview data using the attributes of an innovation, relative
advantage, compatibility (and congruence), complexity, trialability (and divisibility), and
observability, from the traditional diffusion model by Rogers (1995, pp.212-244).

In

addition, I analysed the influence of implementation outlay from the environmental diffusion
model by Vanclay and Lawrence (1995, pp.101-105) on adoption and non-adoption of
technology.

From the analysis in section 6.1, several main points emerged. Firstly, it was evident that
many users relied on CottonLOGIC for recording farm operations such as sprays and
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fertilisers and even bug counts. Most interviewees were aware of the importance of keeping
accurate and up-to-date records. Yet when complications arose, such as the need for software
with the capability to record crops other than cotton and even stock records, users appraised
more suitable software. This was frequently in the form of commercially available software
such as PAM with its multi-cropping functionality. Moreover, it was apparent that fewer of
the interviewees were using the insect management modules of CottonLOGIC for the purpose
of critical thinking and decision support. Several claimed that environmental changes due to
the recent introduction of transgenic varieties of cotton were responsible and that pest
pressure models in CottonLOGIC were now less reliable for guiding spray decisions.

Secondly, some women growers confessed to lacking the agronomic skills enabling them to
handle CottonLOGIC with efficacy. For them, the intellectual cost of trying to use the
software became too burdensome to continue. Extra support was desirable especially from
farm partners, cotton industry professionals, and through extension and flexible workshops.
Needs were diverse because CottonLOGIC users are spread over a wide continuum from
family growers to on-farm agronomists of large enterprises.

Thirdly, duplicating effort

already expended by the agronomist or cotton consultant was highlighted. It was essential for
growers that tasks such as re-entering data were not repeated unnecessarily.

In section 6.2, I explored the knowledge, persuasion, decision, implementation and
confirmation stages of the innovation-decision process conceptualised by Rogers (1995,
pp.162-186) in order to understand the adoption and non-adoption phases. Software adoption
appeared to take place in a predictable sequence of phases from knowledge of its existence
through to confirmation when reinforcement of the original decision to adopt is sought. It is
evident from table 6.1 that even though slightly more growers than professionals were
interviewed (seventeen versus fifteen), it was predominantly the growers who rejected
CottonLOGIC in the early stages. Table 6.2 suggests that it was more likely to be the
professionals who used all aspects of the software.

The fact that the insect prediction modules as a basis for spray management decisions are
underutilised by cotton growers and professionals alike poses a dilemma for future
agricultural DSS development.

Nevertheless, the science supporting decision support is

highly regarded by some people in the industry. As a consequence, several questions emerge.
Should the development team continue to invest in the record-keeping modules despite the
increasing popularity of commercial farm management software such as PAM? Should they
concentrate on the decision support modules that have earned the respect of the cotton
industry? Would it be feasible to set up a link in CottonLOGIC to the commercial software
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for the purposes of record-keeping? Alternatively, should future software investment attempt
to incorporate all aspects of CottonLOGIC? Are workshops the best way to inform users of
the software? These issues are discussed in the conclusion (chapter ten) of this dissertation.
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Chapter 7: The Structuration of Farm Management and
Technology
Introduction
The purpose of this chapter is to explore the context and process of the study through
structuration theory. In section 7.1, the characteristics of cotton growers as knowledgeable
and reflexive human actors are analysed. In section 7.2, the concepts of the duality of
structure inform the analysis of the structures of farm management, while in section 7.3, the
concepts of the duality of technology inform the analysis of the nature and roles of technology
through modes of use and design (and development).

In the previous chapter, the features of CottonLOGIC and of users were examined from the
functionalist perspective of diffusion theory with its deterministic and objective approach to
technology and society.

Reflecting the philosophy of structuration theory, the dualism

between institutional structure (farm management) and human agency (cotton growers) is
explored in this chapter as a duality (overcoming the incommensurability between opposing
views of the social world), with technology (CottonLOGIC) as both medium and outcome of
human action. The approach used is ideographic from the interpretivist paradigm.

The qualities of women cotton growers were examined in the previous chapter through the
notion of intellectual outlay expended in their use of CottonLOGIC. In this chapter, they are
explored as human actors through Giddens’ notion of agency. Institutional structures of farm
management are represented in the duality of structure by the structural dimensions of
signification, domination, and legitimation, as illustrated by figure 3.1 in chapter three.
Although the dimensions are separate and distinct for the purposes of analysis, Giddens
(1984, p.31) reminds us, “structures of signification always have to be grasped in connection
with domination and legitimation”.

Technology has received little attention in structuration theory, yet its importance in modern
society has led to the formulation of theories to extend our understanding of technology in
social research. The structurational model of technology theory proposed by Orlikowski
(1992) and discussed earlier in Orlikowski and Robey (1991) is used as a basis for analysing
the interpretive flexibility of CottonLOGIC, as illustrated in figure 3.2 in chapter three. In
particular, concepts of use and design (and development) based on the structurational model
of technology are used in this chapter to explore the recursiveness of human interaction with
technology.
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7.1 Human Actors as Knowledgeable and Reflexive
Giddens’ notion of agency from structuration theory posits that an actor is both
knowledgeable and reflexive, able to monitor experiences and give reasons for actions.
Giddens (1984, p.22) notes that “all social actors, all human beings are highly ‘learned’ in
respect of knowledge which they possess and apply, in the production and reproduction of
day-to-day social encounters”. In essence, Giddens (1984, p.281) recognises that human
actors have the capacity to process experience and to devise ways of coping within the limits
of existing information, uncertainty, and other constraints.

Orlikowski (1992, p.404) posits that knowledgeable and reflexive actors establish patterns of
interaction as standardised practices in society. Reflexivity is “the reflective application of
knowledge about the social world to meet the challenges of new circumstances and conditions
in the social world” (Giddens & Pierson 1998, p.5). Reflexivity, being practices guided by
observation and thought, is pertinent in modern, fast moving times (Tucker 1998, p.80),
although once practices are introduced and institutionalised, they may be difficult to reverse
(Cohen 1998, p.285).
7.1.1 Knowledgeability
George, an independent consultant, in no way underestimates the ability of growers to cope
with the increasing complexities of cotton production. He foresaw that CottonLOGIC was a
tool that would assist the grower to achieve an improved ‘triple bottom line’ of economic,
environmental and social outcomes. However, George regards the usefulness of the software
as finite, with its usefulness ceasing, once growers possess and apply the knowledge learnt
from CottonLOGIC.

George (professional): The thing is that once the education [eg IPM] has taken place,
the tool [CottonLOGIC] is no longer needed for that particular purpose.

That will certainly be the case if CottonLOGIC does not modify its engagement with the
issues facing the industry. If CottonLOGIC continues to stay relevant, then its usefulness will
be ongoing. According to Giddens (1984, p.14), human agents possess the capacity “to make
a difference”. As explained in chapter one, the main purpose of Integrated Pest Management
(IPM) is to reduce reliance on insecticidal chemicals through a wide variety of techniques
including reduced spraying of synthetic chemicals, growing transgenic cotton to control pests,
and using trap crops to attract pests away from cotton (CRDC 2005).
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Similarly, Sigrid felt that CottonLOGIC had been influential in predicting density thresholds,
in particular heliothis thresholds, with the underlying message to moderate spray regimes.
Consequentially, there was less eagerness by growers and professionals alike, to use
insecticidal chemicals unless pest pressures rose above the thresholds modelled by
CottonLOGIC.

This cautious approach to chemical use and the embracing of more

sustainable means had been institutionalised largely due to CottonLOGIC.

Now with

HydroLOGIC software, there is a similar opportunity to learn about water use efficiency with
its irrigation planning, scheduling, and simulation models. Sigrid refers to holding off on
water usage until needed, a lesson to be learnt through HydroLOGIC.

Sigrid (professional): I think we’ve had an opportunity to push the heliothis model in
CottonLOGIC and HydroLOGIC. Can I hold off on water? I don’t have much water.
7.1.2 Reflexivity
Giddens (1984, p.3) states, “it is the specifically reflexive form of the knowledgeability of
human agents that is most deeply involved in the recursive ordering of social practices”. Julia
recounted her childhood experiences in a rural community which resulted in low self-esteem.
She demonstrated that using initiative and with the support of her farm partner, she reversed
that attitude by developing useful computer skills. The following illustration demonstrates
reflexive awareness, with self and gender identity.

Julia (grower): Our family, my parents didn't believe in Senior at high school but it
wasn't really an option and as a girl I really felt you would get a job and get married.
Education didn't really matter.

… then my husband actually bought me one

[computer] for our wedding anniversary and he said well I think I should be able to
do our books … So I went and did an introduction to computers and scanning and
Excel … it was just for my own self -esteem I find out I'm not as dumb as I thought
and it was a real eye-opener for myself and it just gives you so much more
confidence.

Ben, an educator, recognised that growers, in general, are reflexive as they adapt to the cotton
environment’s changing demands and subsequently institute suitable management practices.

Ben (professional): Cotton growers are very good with change management, very
adventurous and progressive.

Chapter 7

Page 140

The Structuration of Farm Management and Technology
The cotton industry is progressive to such an extent that a Pesticide Application Management
Plan (PAMP) was introduced as a core best management practice. This was an attempt by the
cotton industry to pre-empt governmental prohibition of the hard chemical, endosulfan, by the
demonstration of responsible chemical use. This was implied in the following statement by
Nicole’s farm partner, Michael.

Michael (grower): This is actually what they call a Pesticide Application
Management Plan (PAMP) … We’re the only industry now allowed to use
endo[sulfan].

In discussing the notion of knowledge, Giddens (1984) distinguishes between discursive and
practical knowledge. Discursive knowledge is that which actors are able to articulate in a
rational way and reflect on. Practical knowledge refers to tacit knowledge which actors are
able to draw on in action but are unable to express verbally. Cyd, a policy advisor for a
cotton agribusiness, identified that farmers learn best by practical application.

Cyd (professional): The best way for growers to learn is to look ‘over the fence’, to
‘touch and feel’. Growers learn best from each other, when it is applied to real-life
experiences.

Diane, a cotton services manager, explained the nature of PAMP for BMP record-keeping and
that a prerequisite working knowledge of agronomy is required.

Diane (professional): Basically, with the cotton industry, you know that we do
Pesticide Application Management Plans (PAMP), which are the cotton industry
BMP recordings. It requires some agronomic knowledge.

The ability of human actors such as growers to demonstrate discursive knowledge by
reflecting on actions and communicating meaning is demonstrated in the following interview.
Renee is a grower who has a good practical knowledge of both farming and computer
technology. In reality, she exhibits both discursive and practical knowledge as she converses
with her grower husband.

Renee (grower): I've done this on the computer, these reports came in, this is what the
cotton price is today, it's looking good, someone's faxed us and told us they're

Chapter 7

Page 141

The Structuration of Farm Management and Technology
offering such and such. I'm informed and if I relay it back to him [farm partner], it's
both of us knowing what's going on.

Uncertainty is a fact of life in rural Australia. Risk management is a logical way of reducing
the impact of unexpected contingencies. As discussed, major decisions in the cotton industry
currently revolve around reducing chemical and water usage. Julia, a grower, and her farm
partner had reflected on the implications for their young family and had made a conscious
decision to abide by industry guidelines for chemical applications.

Julia (grower): I get annoyed about the whole spraying issue… but we have made a
decision ourselves that we would do the right thing.
7.1.3 Summary of Human Actors
In brief, the evidence from the interview data suggests that women cotton growers and
professionals, as human actors, are knowledgeable in their understanding of the issues to be
addressed in the industry such as sustainable production, and reflexive in how they are
responding to these issues. Moreover, they are knowledgeable and reflexive at more personal
levels. This is associated with the notion of self-identity. This understanding is important as
a foundation for analysing and interpreting the actions of the interviewees in subsequent
chapters.

Specifically, the interaction of human actors with the structures of farm

management through the duality of structure (section 7.2), and with CottonLOGIC through
the duality of technology (section 7.3) is examined in the following sections of this chapter.

7.2 Duality of Structure
As discussed in chapter three, the duality of structure is a central principle of structuration
theory whereby the properties of social institutions, through the modalities of interpretive
schemes, facilities or resources, and social norms, are produced and reproduced as a result of
human actions. As a consequence, human action is shaped and reshaped by changing social
structures. In practice, the institutional structures of farm management and the characteristics
of cotton growers are mutually constituted through technology as a resource.

From the structurational model of technology, Orlikowski and Robey (1991) developed a
conceptual framework based on Giddens’ theory of structuration for investigating the
interaction of human action and social structure through technology. This was discussed in
section 3.3.3 of chapter three. The tables in section 7.2, that is, tables 7.1 (represents the
signification dimension), table 7.2 (represents the domination dimension), and table 7.3
(represents the legitimation dimension), are adaptations of the framework. Although this
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framework is helpful for understanding relationships between farm management,
CottonLOGIC, and users in this study, it is constrained by being a flat matrix, and therefore
does not wholly represent the recursive and iterative nature of social-agent interactions in the
context of the technology.
7.2.1 Dimension of Signification
According to Giddens (1984, p.29), signification is the interpretation and generation of
information and ideology from interpretive schemes by human agents through effective
communication and ongoing interaction. In other words, human actors or agents draw upon
stocks of knowledge in the production and reproduction of institutional structures whereby
they are “able to make accounts, offer reasons”.

Giddens (1984, p.30) refers to

‘accountability’ as the intersection of interpretive schemes and norms. It is the explication of
reasons for actions and supplies normative grounds for actions.

As stated in chapters one, two and five, the agricultural DSS CottonLOGIC is farm
management software deemed to be an industry benchmark for Best Management Practices
(BMP). It enables the recording, analysis, interpretation, and reporting of crop inputs and
yields, insect populations, weather data, and field operations such as fertiliser and pesticide
applications, as well as the running of insect density prediction and soil nutrition models
(CRDC 2003).

In essence, CottonLOGIC embodies an interpretive scheme providing

information for sustainable cotton production. The framework in table 7.1 illustrates the
signification dimension from the duality of structure in the context of CottonLOGIC use
based on the following analysis.

Overall in this study, the foremost use of CottonLOGIC by growers and professionals alike
was for maintaining farm operation records (refer to table 6.2 in chapter six). Also in the
previous chapter, the importance of having complete, accurate, and up-to-date records of farm
activities was noted. Discussed below are the various ways that CottonLOGIC was used for
record-keeping, decision support, or both. The deployment of other software tools is also
discussed.
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Table 7.1: CottonLOGIC: Signification Dimension of the Duality of Structure
Source: adapted from Orlikowski and Robey (1991, pp.159-161)

Realm of
social
structure

Signification Dimension
With the use of interpretive schemes such as the agricultural DSS
CottonLOGIC, the institutions of cotton farm management were produced
and reproduced. The institutional structures under focus were the sustainable
resource management practices such as BMP and IPM which represent
ideologies of the cotton community. They required reasonably extensive
record-keeping and, together with the information from insect prediction
modules, facilitated decision-making.

Modality

Interpretive Scheme
Agricultural DSS such as CottonLOGIC were media of human action.
Embedded within them are stocks of knowledge which human agents used to
produce and reproduce outcomes such as BMP and IPM.

Realm of
human
action

Communication
With communication, interaction, and the use of interpretive schemes such as
agricultural DSS to enhance knowledge and meaning, users appropriated
understanding of sustainable practices in the cotton industry. At the same
time, growers and professionals, being knowledgeable and reflexive, were
reshaped. That is, users had an opportunity to modify their practices with
increasing awareness

CottonLOGIC for Record-keeping
Both Best Management Practices (BMP) and Integrated Pest Management (IPM) require
record-keeping.

Data can be captured and entered for paper-based or computer-based

recording. Helena, although she chose eventually to discontinue using CottonLOGIC, stated
that she actually enjoyed record-keeping.

Helena (grower): I want to keep records, I like keeping records. I see advantages in
having standardised record-keeping. You can see that it is physically done, there’s
less guesswork, everything is recorded and nothing is missed.

And the importance of record-keeping was not overlooked by growers, like Heath, who
employs his wife to keep the accounts, that is, he pays her a salary to do the bookkeeping,
since she is reliable and nearby.
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Heath (grower): To sell BMP cotton, recording and reporting are paramount – inputs
are necessary but growers are unable to keep up with it. I rely on my consultant or
agronomist. I become so tied up, my wife helps. I employ her to do books.

Consistent historical records of insect counts by CottonLOGIC enabled informed seasonal
comparisons of the location and density of heliothis eggs and caterpillars (grubs) as well as
the beneficial insects. If spray data was recorded, then confirmation of insecticide spray
regimes for effectiveness was readily available. This is also convenient if a BMP audit is
requested, as explained in chapter one. Russell and Lucy, both professionals, have kept
complete records of insect data for their clients.

Russell (professional): Historically I’ve used it [CottonLOGIC] for record keeping
and for insect checks and to check decisions …it’s just as important for an overview
of your season.

Lucy (professional): So I store the information so that I have the historical
information there … I use it at the end of the season as to where the [heliothis] eggs
were and where the grubs were and where the beneficials [insects] were. You can
see what the situation was and how you responded to it. The spray records go in
there as well. So if you get an audit, there’s something you can show.

Toni, a grower, wanted to be able to compare the costs of conventional and transgenic cotton
varieties such as Ingard and Bollgard in each paddock.

Having well-organised data in

standardised electronic format was more effective than paper-based data placed on various
slips of paper from consultants, bug checkers, and spray operators.

Toni (grower): So that when we come to the end of the season, we can print up what
sprays that paddock has had, how much it costs. Because with InGard, we have to
have costings of all the sprays we used. You have to compare it with conventional
costs. We have BollGard too this year. … that data is important because it saves
reefing through all the agronomy sheets, there’s about a hundred of them.
CottonLOGIC for Decision Support
There was some confusion in terminology about ‘decision-making’ as exemplified in the
comments by Lucy, Uma, and Richard. As explained in section 2.4 of chapter two, the
purpose of a DSS is to support decisions not as a decision-making substitute. Turban (2001,
p.96) defines DSS as “an adjunct to decision-makers to extend their capabilities but not to
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replace their judgement”. Each of the users below employed all aspects of CottonLOGIC, yet
they did not use the simulated pest pressure thresholds as a direct basis for immediate
insecticide spray decisions. Lucy valued the historical data. Uma and Richard referred to the
practice of making decisions based on intuition and experience not on the information
provided by CottonLOGIC.

Lucy (professional): CottonLOGIC is my main one. I use it as a way of storing
records. I don’t use it as a decision-making tool. … Yes, so I store the information so
that I have the historical information there so that I can look back at the last season
and… compared to last season.

Uma (grower): We try to put as much information into it [CottonLOGIC] as we can.
We don’t use it for making decisions or anything like that which I think it was
intended. I don’t think consultants are making decisions on what’s going on in the
field based on CottonLOGIC.

Richard (professional): I use CottonLOGIC for farm operations. For bugs sometimes
but not for decision-making.

Agronomists Lucy and Russell, and grower Uma explained that CottonLOGIC is not
generally relied on for spray decisions. In fact, decisions were made by the grower or
professional based on holistic information along with insights from intuition and accumulated
experience.

Lucy (professional): The way I make decisions is not necessarily on numbers, it’s on
[crop] damage and gut feeling.

Russell (professional): A lot of information is on the ground – standing in the crop
and making a decision.

Uma (grower): They (consultants) basically look at the crop and make decisions there
and then about what needs to be sprayed

Ben, an educator, criticised decision-making based on intuition and experience rather than a
critical analysis of information.
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Ben (professional): And that’s part of the problem. Because some guys are going on
gut feeling and past experience.

If they could access accurate and relevant

information, they would be better able to make their decisions … CottonLOGIC
allows you to step back a degree and look at the data collection on the whole farming
system

Nevertheless, Sarah insists that growers are familiar with critical thinking. For example, she
thinks critically when evaluating marketing scenarios.

Sarah (grower): With critical analysis, I already do it when I forward sell. I look at
scenarios for what we produce. It’s important to prioritise.

The immediacy of the situation was another factor. Growers, being practitioners, had to make
decisions under pressure then act upon them. Decisions were influenced by the weather, the
pressure of insect pests, and also the availability of resources such as aerial sprayers and
agricultural planes.

Heath (grower): I grapple with decision support, threshold changes. Critical thinking
conflicts with the pressure of time, the practicalities. I use the analytical side at the
end of the season eg what was the best crop, where the crop came from?

Uma (professional): They [consultants] haven’t got time to see all their clients, go
back, punch into the computer.

They basically look at the crop and make the

decisions there and then about what needs to be sprayed.

Kirsten, an agronomist, was concerned about making rapid decisions in the field. She was
optimistic about the portability of the handheld version of CottonLOGIC and being able to
print out insect and spray reports.

Kirsten (professional): With CottonLOGIC, you can’t print reports in-field although
that’s expected to improve with the PalmPilot [handheld CottonLOGIC].

George, an independent consultant who had carried out interviews when evaluating
CottonLOGIC, expressed his view that commercial software packages could handle the
standard computer-based record-keeping aspects of CottonLOGIC, but that only
CottonLOGIC offered the science to simulate the insect pressure thresholds.
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George (professional): The answer from twenty-four interviews is “don’t duplicate
the farm operations bit because you can get it from FarmTracker, FarmOffice and
PAM and make CottonLOGIC talk to the office so that we put our insect data on
CottonLOGIC …”
CottonLOGIC for Record-keeping and Decision Support
As displayed in table 6.1 in chapter six, two growers (Steve and Uma) and three consultants
(Reese, Lucy and Ben) deployed all aspects of CottonLOGIC, that is, both the record-keeping
functions and the prediction models. Steve explained that he used CottonLOGIC to input all
insect counts, not just heliothis. He analysed the data and generated reports to review actions
taken such as spray regimes during the past season.

Steve (grower): I use all sorts of the program. Definitely use for keeping the records
but also for drawing out [reporting] the data on my insects at the end of the season
…it’s just as important for an overview of your season, to look back at how it went,
and what you did …I don’t use CottonLOGIC just to look at heliothis. I get them
[mites, beneficials] on the check-sheets from the consultant and transfer them into the
system.

Uma also reviewed the season but used the graphing feature for a pictorial representation of
the insects and the effectiveness of spraying.

Uma (grower / professional): At the end of the season, we might map out all the
graphs of where the insect numbers have gone. And what we sprayed when and think
maybe it would have been better if we’d used the chemical here because ….

These are examples of human actors or agents (growers) drawing upon stocks of knowledge
(interpretive schemes in CottonLOGIC) for the production and reproduction of institutional
structures (farm management) whereby they are “able to make accounts, offer reasons”
(Giddens 1984, p.29).
Tools Other than CottonLOGIC
Farmers are constantly evaluating technological innovations (other than computer-based
systems) to enhance productivity. Brad, Meg’s farm partner, was considering precision
agriculture as a means of improving farming accuracy by taking into account local variables
associated with water use and soil nutrition.
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Brad (grower): And I reckon that people are now looking at other ways they can
enhance their productivity on the farm.

And one of those things is satellite

technology to get a better handle on exactly where the crop is yielding and where it
isn’t, where the water is going and where it isn’t, what soil types you have and you
haven’t got and all that sort of stuff and fertiliser management because if you can
stick a half a tenth of a bale on your yield – that’s a few bucks whereas the pressure’s
taken off us or I hope they are on the insecticide field.

The necessity of having complete, accurate, and up-to-date farm records has been stated.
However paper-based records and CottonLOGIC were not the only means. There was other
farm management software which appealed to growers and professionals.

PAM® was

alluded to earlier because of its multi-cropping functionality and ability to calculate product
costings for gross margins. Diane refers to PAM’s usefulness in being able to link in farm
maps. PAM® offers a variety of mapping features whereas CottonLOGIC does not. These
include the ability to insert property maps, to provide GIS monitoring facilities with yield
maps, and soil nutrition maps, as well as offering an interface with global positioning systems
(GPS) devices for live mapping for precision agriculture. As discussed in chapter one,
precision agriculture is associated with BMP objectives.

Diane (professional): PAM is actually more advanced as far as you can do farm maps
which is great for BMP.

CottonLOGIC is advocated as an Australian industry benchmark in interpreting BMP.
However, the usefulness of other Cotton DSS programs such as HydroLOGIC in the realm of
water management is less well known. In discussions about water use efficiencies, Nicole’s
farm partner, Michael, was keen to try some newly purchased software.

Michael (grower): Hope this one [RainMan software] will allow us to manage
production risk and water availability better. You can run the stream flow models.

Kylie’s main complaint with CottonLOGIC was that its format for generating chemical
reports did not fulfil the objectives of most consultants.

Consequently, the CCA Data

Management program was developed.

Kylie (professional): The [CCA] data management program provides a report for
growers. The consultant can chose a myriad of reports to provide analysis for the

Chapter 7

Page 149

The Structuration of Farm Management and Technology
grower so how much they’ve sprayed, what they’ve sprayed, what they were
targeting, also what the costs. So for the consultant, it provides spray data.
7.2.2 Dimension of Domination
Giddens (1984, pp.31-32) explains that domination or power is inherent in human action as
well as being associated with asymmetries of distribution.

According to Giddens, it is

achieved through drawing on the modalities that enable or constrain the adoption patterns of
human agents. These modalities are identified as allocative and authoritative resources or
facilities (Giddens 1984, p.33). Facilities such as material and human resources are allocative
resources, while authoritative resources are non-material and are derived from the harnessing
of material and human activities. Material resources include technology artefacts such as
computer software and hardware.

Due to computer advancements in recent years, the

capacity of this resource has increased significantly.

The discourse of the interviewees

provides examples of power distribution that are more relevant to the acquisition of
authoritative than allocative resources. The concepts associated with power and gender are
threaded through this dissertation but are analysed in greater detail in chapter eight.

The framework in table 7.2 below illustrates the domination dimension from the duality of
structure in the context of CottonLOGIC use based on the following analysis.
Table 7.2: CottonLOGIC: Domination Dimension of the Duality of Structure
Source: adapted from Orlikowski and Robey (1991, pp.159-161)

Realm of
social
structure

Domination Dimension
With the use of resources and facilities such as the agricultural DSS
CottonLOGIC, the institutions of cotton farm management were produced
and reproduced to become dominant structures.

Modality

Facility (Resources)
Agricultural DSS were resources to process information to assist decisionmaking in an environmentally sustainable manner.

Realm of
human action

Power
Users of agricultural DSS were empowered, by being better informed to
manage, make decisions, even challenge existing practices.

According to Orlikowski (1992, p.405), power is a “human action to transform the social and
material world”. Nicole, a woman cotton grower, claimed that CottonLOGIC gave her the
confidence to challenge her farm partner on current field and spray operations.
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Nicole (grower): … for me to sit down there and say, ‘OK what’s the point of you
going that way, if we’re not getting any good?’.

Kirsten, a woman agronomist, also considers that the information from computers is
transformative.

Kirsten (professional): I consider technology to be empowering. It has given my
husband the ability to cope and has pulled my husband’s business into the 21st
century.

In this statement, Kirsten was not explicit, but she was referring to the fact that her husband,
also an agronomist, relied on the computer to document and organise his data, thus reequipping him with information upon which he could act. Information has long been
recognised as an important source of power with information technology as a means of
facilitating access to power (Orlikowski & Robey 1991).

Human agency is associated with power but also with powerlessness or the loss of capacity
(Rose & Scheepers 2001). George, an independent consultant, was reflecting on the fact that
many growers had relinquished control of some farming decisions to professionals. He
claimed that perhaps technological constraints were in part responsible. Nevertheless, George
envisaged that with the use of information from computers, growers could regain control
rather than rely on the advice of agronomists or consultants for planting, spraying and
harvesting decisions.

George (professional): This technology could empower farmers. … if they are given
that sort of technology where they can put all these specialist things into context, by
that simple process, they take the excess power away from the expert and back into
their own hands where it belongs. And they have the ability through technology to
weigh options … I think it’s the limitations of the technology that create the habits
that lead to the consultants

George envisaged that the handheld CottonLOGIC was a means to empowerment. Growers
could enter the data into the Palm® out in the field, then later back at the farm office, it could
be analysed, interpreted, and a decision made thereby circumventing the consultant.
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George (professional): … this technology could empower farmers. The Palm top
[handheld CottonLOGIC] is key to this. You download the Palm top to farmers’
offices.
7.2.3 Dimension of Legitimation
In the context of the cotton industry, the dimension of legitimation is constituted through the
guidelines, conventions, and practices that comprise institutional norms.

As already

identified, legitimate institutional structures of farm management are based on validated
environmental principles including BMP and IPM as well as the related practices of Pesticide
Application Management Plans (PAMP) and Area Wide Management (AWM).

These

practices are being widely adopted within the cotton industry but were initially resisted to
varying degrees until the benefits of sustainability to the performance of the triple bottom line
were realised (Russell 2003). The principles of BMP and IPM are incorporated into the
content and logic of agricultural DSS such as CottonLOGIC.

The framework in table 7.3 illustrates the legitimation dimension from the duality of structure
in the context of CottonLOGIC use based on the following analysis.
Table 7.3: CottonLOGIC: Legitimation Dimension of the Duality of Structure
Source: adapted from Orlikowski and Robey (1991, pp.159-161)

Realm of
social
structure

Legitimation Dimension
Best management practices (BMP) including integrated pest management
(IPM) were based on the industry’s willingness to adhere to environmental
principles. They became accepted and widely adopted as cotton industry
standards. Product traceability was also expected to become an industry
standard.

Modality

Norm
Agricultural DSS provided rules and regulations of BMP and IPM to
encourage appropriate responses and shared meanings.

Realm of
human
action

Sanction
Technology such as agricultural DSS transferred resource management
ideologies and practical guidelines for BMP and IPM to users. They also
facilitated product traceability for global consumer markets through
standardised record-keeping in databases.

In the cotton industry, growers and professionals generally accept BMP to be a legitimate and
necessary practice. Record-keeping for BMP, whether by farm management software or
paper-based recording, provides a standardised format.
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Sigrid (professional): Within BMP, there’s a thing that says you must keep records,
probably more to do with sprays and things like that.

Julia (grower): Well, while you're BMP you're supposed to have your records of
exactly what you are doing. People could be using it as a way of keeping track of all
of their field preparations because it's got all that in it as well.

To comply with IPM as a legitimate system, the keeping of chemical records is mandatory.

Diane (professional): A lot of the record-keeping they [growers] concentrate on at the
moment is what they have to do, generally for compliance, Bollgard, and for using
things like endosulfan. You can’t use more than three sprays in a year. You need to
have neighbour notification, records of what they’ve sprayed.

CottonLOGIC, developed predominantly by the CSIRO, has a strong profile and many people
in the cotton industry are well aware of its existence and purpose.

George credited

CottonLOGIC as being instrumental in getting IPM (and BMP) principles sanctioned by the
cotton industry.

George (professional): I believe it’s had a major impact. It’s been a major support in
getting IPM accepted in the industry. That was make or break for the industry. If
they hadn’t done that, they would have run into trouble environmentally. I think it
has played a major role in that. It has also sparked some good potential recordkeeping. In IPM, record-keeping is now compulsory.

Nevertheless, it was recognised that there was a need for an integrated software package with
features endorsing BMP.

Selma (grower): It would be good if we had a package where we could bring it [IPM,
BMP and AWM records] all together and to get assistance to do it to a better level.

As explained in chapter one, IPM principles are based on a holistic view of cotton production
and one in harmony with the environment. One aspect of IPM is the growing of transgenic
cotton seed which, with its resistance to heliothis, has resulted in less hard chemical spraying.
This has freed growers to examine other efficiencies.
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Brad (grower): Things evolve don’t they.

Now Bollgard’s come along.

requirements for heliothesis management have been severely diminished.

The
And I

reckon that people are now looking at other ways they can enhance their productivity
on the farm.

Ben, as an educator, has knowledge of worldwide consumer demands of rural producers such
as the trend towards product traceability through the supply chain.

He envisaged that

software like CottonLOGIC would support a grower’s efforts to be accountable.

Ben (professional): So software like CottonLOGIC might actually be essential to
cotton growers in five years down the track when they may be required to
demonstrate the basis on which they manage their crops, they’ve made their pest
management decisions, and demonstrate their level of care.

Cyd, a legal advisor for a cotton agribusiness, was also aware of the global trend towards
comprehensive and timely record-keeping. Nevertheless, she foresaw difficulties in getting
the practice accepted by the older generation of farmers who by and large spent their day
performing outside tasks and caught up with bookwork at night. In addition, these farmers
were unused to keeping detailed standardised records of farming operations, often considered
an unessential aspect of production.

Cyd (professional): Regulatory record-keeping is the way of the future. Trying to
move night-time activities such as record-keeping, to being an integral part of the
business is harder for the older demographics.
7.2.4 Summary of Duality of Structure
The above analysis, using the concepts of the duality of structure, provides some
understanding of CottonLOGIC and other farm management software as modalities enabling
the production and reproduction of the institutional structures of farm management. Most
participants in the study recognised the value of complete, accurate, and up-to-date recordkeeping, especially in a standardised format as provided by CottonLOGIC, to attain Best
Management Practice (BMP) and Integrated Pest Management (IPM) ideals. Furthermore,
the users of CottonLOGIC were able to explain how they employed the information for
historical comparisons of insect counts and for noting the effectiveness of spray regimes.
Although CottonLOGIC influenced decisions, nevertheless users claimed not to rely on the
pest simulation models of CottonLOGIC for decision-making for several reasons. Firstly, it
was essential to make snap decisions in the field and not wait until accessing the computer in
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the farm office. Secondly, there was a heavy reliance on experience and intuition rather than
a critical analysis of information.

The hand-held CottonLOGIC with its electronic

intelligence was expected to help resolve some of those issues since data could be readily
entered and analysed in the fields.

Several participants perceived the information from technology, especially CottonLOGIC, to
be a key to the redistribution of influence. It enabled them to challenge existing farming
practices or to restore control from the consultant back to the farmer. BMP and IPM are
acknowledged to be legitimate best practice frameworks for an environmentally responsible
industry. While the genuineness of CottonLOGIC’s models was rarely questioned, their
relevance following the market release of transgenic cotton varieties was a concern for some
interviewees, since CottonLOGIC models are based on heliothis and future pest outbreaks are
unclear. All the same, a recognition of the global trend towards comprehensive and timely
record-keeping for world market product traceability and accountability through the supply
chain was evident, as was the proposed role for CottonLOGIC in this area.

7.3 Duality of Technology
In section 7.2 of this chapter, CottonLOGIC was viewed as a modality in the duality of
structure, enabling and constraining the institutional structures of farm management by cotton
growers as human agents.

Orlikowski (1992) developed the structurational model of

technology as an extension of Giddens’ structuration theory to reconceptualise the nature and
role of technology in organisations. In this model, illustrated in figure 3.2 in chapter three,
technology is a product and medium of human action. From the structurational model of
technology, Orlikowski and Robey (1991) developed a conceptual framework to understand
the recursive nature of technology use and design (and development). Tables 7.4 and 7.5 are
adaptations of the framework for analysing technology (CottonLOGIC), mutually constituted
human action (cotton growers) and institutional structure (farm management). One limitation
is that the table is a matrix and does not wholly represent the recursive and iterative nature of
agent-social interactions in the context of the IS which is CottonLOGIC.
7.3.1 Defining Use
As explained above and in section 3.3.3 of chapter three, Orlikowski and Robey (1991, p.151)
and Orlikowski (1992) disagreed with the dichotomous approach where technology is either
an objective force (its ‘constitutive role’) or a socially constructed product (its ‘constituted
nature’). As a consequence, the authors proposed the structurational model of technology and
developed a framework for investigating human interaction with technology use and design
(and development). Table 7.4 contains an illustration of this framework modified for the
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context of CottonLOGIC use by both growers and professionals. According to Orlikowski
(1992, p.410), in the use mode, “human agents appropriate technology by assigning shared
meanings to it, which influences their appropriation of the interpretive schemes (rules
reflecting knowledge of the work being automated), facilities (resources to accomplish that
work), and norms (rules that define the organisationally sanctioned way of executing that
work) designed into the technology, thus allowing those elements to influence their task
execution”.
Table 7.4: CottonLOGIC: Duality of Technology Framework during Use
Source: adapted from Orlikowski & Robey (1991, p.161)

Realm of social structure
Ideologies of cotton farm management such as BMP and IPM were constructed and
reconstructed as they became widely adopted as cotton industry standards.
Modality
Agricultural DSS such as CottonLOGIC provided stocks of knowledge to support
appropriate responses and shared meanings in the production and reproduction of cotton
industry environmentally sustainable practices.
Realm of human action
Cotton growers and professionals deployed (or not) agricultural DSS. In so doing, the rules
and resources of sanctioned practices such as BMP and IPM embedded in the technology,
created or modified the institutionalised structures of farm management. Users were both
enabled and constrained by the use of technology.

The following quotations from consultants are examples of practical suggestions for
optimising use of CottonLOGIC to suit individual requirements. While Lucy entered data
such as insect counts when she had the time, Reese preferred to enter data at regular intervals.

Lucy (professional): With the way I use CottonLOGIC, I don’t actually enter the
information every day. I’ll do it when I’ve got the time to put it on.

Reese (professional): I think it’s less tedious if you do it along the way rather in one
big hit at the end of the season.

Some suggestions for use were quite innovative. Reese had given some thought as to how she
could adapt the use of CottonLOGIC so that more complete spray records could be kept for
her clients, the cotton growers. She explains that in the spray order form she can register
what is recommended to the grower such as which crops to be sprayed on a certain date. In
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the spray application form she can record which crop was actually sprayed, the chemical used,
the cost, the quantity, and the method of spraying (aerial or ground).

Reese (professional): There is a way we can use it to track what we recommend and
what the grower actually applies. In the spray section, you can do an order form and
you can do an application like there are two parts to it. We’re thinking that when we
do a recommendation, we can use the order. And when the grower actually applies
the spray, we use the application. So that we have both sides. It’s different, what we
recommend and what they actually apply. It’s for better record-keeping.

CottonLOGIC as cotton-specific software has been discussed in chapter six. However its
flexible record-keeping functions was something many users and non-users were unaware of.
Julia, a grower, had just realised that CottonLOGIC was versatile with an option to record
grain as well as cotton data.

Julia (grower): I just looked at CottonLOGIC. It’s designed for cotton. You could put
grain things in there.

Steve, a grower, was an enthusiastic user of all aspects of CottonLOGIC. He claimed to use
the pest models for more insects than heliothis which he undoubtedly did.

Steve (grower): I don’t look at CottonLOGIC as just a heliothis model. I know that it
counts a lot of other insects …

Nevertheless, attitudes to CottonLOGIC were shifting.

Where once the science within

CottonLOGIC was the stalwart of the industry, now some doubts had surfaced. Russell, an
on-farm agronomist for a large cotton company, had been using CottonLOGIC quite
intensively. He now considered its heliothis simulation models less relevant since the advent
of genetically modified cotton seed varieties such as Bollgard with its built-in resistance to the
heliothis grub.

Russell (professional): We’ve practised IPM on conventional country. How does that
relate to Bollgard now? We’ll have to learn IPM all over again with probably a little
less record-keeping

Russell had relied to some degree on the Integrated Pest Management (IPM) principles
embodied within CottonLOGIC.
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maintained that there had to be accuracy both in record-keeping and in modelling to achieve
industry creditability.

Ben (professional): One of the key factors in IPM is accuracy of information.
Without information, growers can’t make perfect decisions.
Kylie (professional): …even though the models are very good, the reality in the
Australian climate is that it’s never going to be right. Unless it’s right, the people are
always going to be dissatisfied with it.

Various facets of non-use have already been related, particularly when analysing the
innovation-decision process in chapter six, however, some aspects are repeated here. In
particular, growers were keen to avoid duplication of time and effort. In the main, there was
resistance to re-keying insect data already entered by consultants, agronomists, or bug
checkers.

This was explained by Renee, a technically competent woman grower.

conjectured on how use of CottonLOGIC could be optimised.

She

She clearly felt that

collaboration between cotton growers and agronomists was essential in avoiding duplication
of tasks.

Renee (grower): I'd be really interested in using it [CottonLOGIC] if I didn't have to
put all the bug information in. To be able to import it into CottonLOGIC would be
great. If they [consultants or agronomists] could send me their information each
month and put it in.
7.3.2 Defining Design and Development
As already stated, Orlikowski and Robey (1991) developed a framework for investigating
human interaction with technology use and design (and development).

Table 7.5 is an

illustration of this framework modified for the context of CottonLOGIC design and
development. According to Orlikowski (1992, p.410), in the design (and development) mode,
“human agents build into technology certain interpretive schemes, certain facilities, and
certain norms”.
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Table 7.5: CottonLOGIC: Duality of Technology Framework during Design and
Development
Source: adapted from Orlikowski & Robey (1991, p.161)

Realm of social structure
In the design and development of agricultural DSS such as CottonLOGIC, system developers
were informed by users (growers and professionals), by industry ideologies such as BMP and
IPM, and by technological advancements. CottonLOGIC became a dominant IS in the
industry.
Modalities
Agricultural DSS such as CottonLOGIC provided stocks of knowledge to support appropriate
responses and shared meanings in the production and reproduction of cotton industry
environmentally sustainable practices.
Realm of human action
System developers embedded meaning and understanding of industry sanctioned practices
within the DSS. This was transferred to users in their interaction with it and with each other.
Users were empowered in the study by the use of CottonLOGIC.

Analysis in this section is divided into two parts. The first part discusses suggestions by users
of features for incorporation into future versions of CottonLOGIC. The second section is a
response by a software developer as to the practicalities of those suggestions.
Design Proposals
In general, the requests from growers and professionals regarding changes to CottonLOGIC
were similar although there were some distinctions. For example, Kirsten, a consultant, was
keen to do comparative analyses of chemical sprays between clients’ farms.

Kirsten (professional): There’s a need to do comparative analysis on each farm
including insecticides and defoliants but not irrigations.

While having access to a centralised or distributed database for comparative analysis purposes
was useful for a consultant, it was not generally requested by growers, except Steve. Steve, a
grower and long-time user, recognised and foresaw a cyclic trend where a centralised
database, as existed in SIRATAC, the forerunner of CottonLOGIC, would be helpful in
servicing future Area Wide Management (AWM) endeavours where communities worked
together to manage insect pests.
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Steve (grower): How we are trying to structure AWM is leading us back to SIRATAC
with a centralised database.

All the same, Steve was typical of the growers who sought some way of integrating into one
package the various functions deployed on the farm by modern technologies such as soil and
yield monitoring by global positioning systems (GPS), field mapping by geographic
information systems (GIS), and insect pressure simulation by DSS. He thought that Web
capabilities might accomplish an amalgamation of tasks.

Steve (grower): I think that the Internet structure should be the structure we should
be revolving around to make it widely more accessible … if we can find a system that
ties all this research [GPS, GIS, DSS] together ….

Russell, as an on-farm agronomist, also supported the design of CottonLOGIC as webenabled since the data needed to be accessible by the Sydney main office. CottonLOGIC, as
software on a desktop computer, did not easily offer this option except by emailing the files.

Russell (professional): Ultimately we’d like to have it web-based. It’s no use it sitting
on my computer only because then the Sydney people can’t access it.

The theme of multi-functionality in CottonLOGIC was emphasised in chapter six. Kylie, a
consultant, remarked about the situation of growers forced by circumstances to diversify their
production from a single crop to multi-cropping or grazing.

Kylie (professional): I think we’re moving from a cotton-specific program mainly
because I don’t think there are many growers who are cotton-specific.

Some users requested changes for CottonLOGIC which were related to the insect models.
Lucy, an on-farm agronomist, thought that the cotton plant mapping features of CottonLOGIC
should be easier to use.

Lucy (professional): … They’ve got a plant mapping thing on CottonLOGIC that
could do with being a little bit more user-friendly. And with Bollgard, plant mapping
is fairly important.

Selma requested the modelling of consequences if a grower did not carry out a spray as
recommended by the consultant.
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Selma (grower): Something that’s hard to do, but something that it should be able to
tell you, if you let the [insect] pressure at this time accumulate – not spraying now –
what are the overall effects going to be to the crops?

Finally, some of the requested amendments were simple. In the case of Lucy, an on-farm
agronomist, she wanted the flexibility to specify both acres and hectares in data entry.

Lucy (professional): …just the conversion from hectares to acres ‘cause it works in
hectares and we use acres a lot.
Development Perspectives
The main responsibility of the Cotton Management Support Systems (CMSS) team is the
development, maintenance, delivery and support of the Cotton DSS program. Even so, the
members of the CMSS team demonstrated a comprehensive understanding of whom the users
of CottonLOGIC were and how the software was used. Jack, a software developer in the
CMSS, recognised that growers and professionals used only modules of CottonLOGIC that
were relevant to their purposes.

Jack (professional): We have quite a few bases that CottonLOGIC is supplied to such
as consultants, growers, and researchers. Within each of those stakeholders, there
are still different groups such as even amongst the growers there are your corporate
farms. These groups use different part of the software.

Jack recognised that the modularity of the software was a key to producing a DSS which
addressed specific rather than generic needs of users. This approach is supported by the
definition of a DSS cited in section 2.4.1 of chapter two where a DSS is “usually built to
support the solution of a certain problem or to evaluate an opportunity” (Turban, Aronson &
Liang 2005, pp.103-105).

Jack (professional): We want to make CottonLOGIC a much more modularised
system, having lots of different tools within a suite of applications. We’re essentially
re-developing CottonLOGIC and because we’re looking at creating a suite of tools
that are focussed on different aspects of cotton management, from insects to water to
weeds whatever.
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7.3.3 Summary of Duality of Technology
Orlikowski (1992, pp.410-411) created the structurational model of technology to overcome
the dichotomous approach where technology is either an objective force or a socially
constructed product. Orlikowski (1992) argues that during design (and development) of the
technology, interpretive schemes, facilities, and norms are built into the technology. During
usage, meanings are assigned which influence the tasks performed with the technology.
Therefore technology is both a product and a medium of human action.

According to

Orlikowski (1992), however, once the software is developed and deployed, it becomes
institutionalised and users lose their connection with it. This aspect of Orlikowski (1992)
model is explored further in section 9.3.3 of the findings chapter where the later technologiesin-practice model by Orlikowski (2000) is discussed

It was evident from the study that growers and professionals as knowledgeable and reflexive
agents constantly engaged with the software during use. For example, cotton growers and
professionals alike used only the modules of CottonLOGIC that suited their purposes.
Overall, they demonstrated remarkable creativity while using CottonLOGIC as they adapted it
to their farming goals. Growers and professionals were aware of the complexity of the
problems facing the industry and were mindful of industry sanctioned schemes embedded in
the software such as BMP and IPM. Many users criticised CottonLOGIC’s heliothis models,
claiming they were no longer relevant in the pest management setting endorsed by the
industry. Users’ expectations led to proposals for software enhancement such as a webenabled multi-functional yet integrated CottonLOGIC with global positioning systems (GPS)
and geographic information systems (GIS).

It was evident that the Cotton Management Support Systems (CMSS) team was responsive to
user feedback and that user input directly influenced future development of the software. In
the study, the software developer of the CMSS team articulated technical vision along with a
comprehensive grasp of farming reality. In effect, linking cutting-edge technology such as
GPS, GIS and DSS into CottonLOGIC was one approach proposed by users, yet the software
developer was alert to the fact that a wholly integrated package may not overcome the
difficulties. CottonLOGIC needed to be re-designed and re-developed as modules so that
users could access the software components specific to their needs.

While there were a lot of similarities, there were several distinctions between growers and
professionals regarding the use of CottonLOGIC and in requests for amendments to the
software. The professionals such as consultants and agronomists were more intent than the
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growers in entering the spray and insect count data, performing the insect pest modelling, and
their reporting specifications were more specific. For example, consultants requested the
capability to generate comparative analysis of clients’ farms. By contrast, growers were
focused on the recording of farming operations, especially on a multi-crop basis, and were
more tolerant of CottonLOGIC’s insect pest modelling than were the professionals.

Conclusion
In this chapter, the social reality of cotton farm management and CottonLOGIC software was
explored through the concepts of structuration theory by Giddens (1984). The analysis using
the duality of structure was illustrated in tables 7.1, 7.2, and 7.3 in section 7.2, while the
analysis based on the duality of technology was illustrated in tables 7.4 and 7.5 in section 7.3.
These tables were adapted from Orlikowski and Robey (1991) and were based on the
structurational model of technology by Orlikowski (1992).

In section 7.1, cotton growers and professionals as human actors are found to be
knowledgeable in their understanding of the sustainability issues facing them in the industry
and reflexive in how they have responded to these issues. These issues are associated with
the industry triple bottom line (economic, environmental, and social outcomes).
CottonLOGIC was recognised as a BMP benchmark, yet its usefulness was considered finite
without constant upgrades to the development and delivery of decision support. While the
legitimacy of CottonLOGIC’s models was rarely questioned, their relevance following the
market release of transgenic cotton varieties was a concern for some interviewees, since
CottonLOGIC models are based on heliothis. The heliothis menace has diminished but future
pest outbreaks are unclear.

In section 7.2, analysis was informed through the concepts of the duality of structure.
Specifically, most participants in the study recognised the value of complete, accurate and upto-date record-keeping, especially for historical comparisons of insect counts and for noting
the effectiveness of spray regimes.

Although CottonLOGIC influenced decisions,

nevertheless users claimed not to rely on the pest simulation models of CottonLOGIC for
decision-making because of confidence in their own experience and intuition for quick
decisions rather than a critical but ponderous analysis of information.

The hand-held

CottonLOGIC was expected to help resolve some of these issues by being more immediate.

Several participants in the study perceived the information from technology, especially
CottonLOGIC, to be a key to the redistribution of power. It enabled them to challenge
existing farming practices or to restore control from the consultant back to the farmer. BMP
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and IPM are acknowledged to be legitimate best practice frameworks for an environmentally
responsible industry.

All the same, participants recognised the global trend towards

comprehensive and timely record-keeping for world market product traceability and
accountability through the supply chain, and foresaw a role for CottonLOGIC in this
movement with standardised record-keeping.

In section 7.3, analysis was informed through the concepts of the duality of technology. The
notions of use and design (and development) were used.

Pertaining to the design and

development of an enhanced CottonLOGIC, some users recommended a web-enabled multifunctional integrated package with links to the latest technological advances such as GPS and
GIS for precision farming and DSS for pest management. Also suggested was the modularity
of the software suite so that users could selectively access the modules which they needed.
This is an indication that even after development, users constantly modify their engagement
with CottonLOGIC.

Foremost in the minds of cotton growers and professionals was the management of the triple
bottom line (economic, environmental, and social outcomes). To achieve sustainability of
natural resources, various strategies including BMP and IPM, were being endorsed by the
cotton industry. It was generally recognised that the contribution of technology such as
CottonLOGIC was a key to these industry objectives, despite its limitations. The importance
of complete, accurate, and up-to-date records was indubitable although whether facilitated by
CottonLOGIC, a commercial software package, or even paper-based record-keeping was
unclear. Some users were totally committed to CottonLOGIC while others had suffered
setbacks with its relevance, since their farming operation had diversified to grazing and / or
other crops.

In addition, the pest management models of CottonLOGIC had lesser

significance since the release to the industry of transgenic cotton seed with the consequential
diminution of the heliothis menace.
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Chapter 8: An Analysis of Gender
Introduction
The purpose of this chapter is to analyse the concept of gender from the interview data in
order to gain a better understanding of the lives of Australian women cotton growers. This is
done by applying gender relations theory by Connell (2002), structuration theory by Giddens
(1984), and diffusion theory by Rogers (1995) to the discourse of women interviewees. These
three theories are discussed in some detail in chapter three.

A summary of their use in this chapter is as follows. Firstly, Connell’s theory of gender
relations (2002) identifies four gender patterns or structures: production relations, power
relations, emotional relations, and symbolic relations. These concepts inform the analysis of
gender relations. Secondly, gender differences in technology use and farm management are
examined by drawing on the three theories of essentialism, social constructivism, and
individual differences.

Thirdly, using diffusion theory, the importance of interpersonal

networks of actors, both similar as between farm partners (homophilous), and different as
between cotton growers and industry professionals (heterophilous), is explored.

Finally

Giddens (1984, p.3) observes that human actors are both knowledgeable and reflexive, able to
monitor experiences, and give reasons for actions. This notion was examined in the previous
chapter. Orlikowski (1992) recognises technology to be both enabling and constraining for
the human actor. In this section, the constraining and enabling features of farm management
software by the women in the study as human actors is explored within the duality of
technology framework (Orlikowski 1992).

In chapter six, the features of CottonLOGIC and the characteristics of users were examined
from the functionalist perspective of diffusion theory. In chapter seven, the structuration of
farm management and CottonLOGIC were explored using an interpretivist approach
reflecting the multi-paradigmatic perspective of structuration theory. The approach to gender
theory in this chapter is radical humanist and also reflects the multi-paradigmatic perspective
of structuration theory.

Both structuration and diffusion theories in their traditional form lack a gender perspective,
although both Giddens and Rogers were sympathetic to gender themes. Giddens (2001,
p.112) in his later works, drawing on Connell’s theory of gender relations (1987), attributes
the disproportionate dominance of power, prestige, and wealth by men to the gender division
of labour both within the home (unpaid labour) and in the workplace (the realm of paid labour
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and market production) (Connell 2002, p.61). In this study, the home and workplace merge
as the family farm. By contrast, Rogers almost totally disregards social structures of gender.
The exception is in the fifth edition of ‘Diffusion of Innovations’ in 2003 (p.132) where he
cites the findings of a study where “the empowerment of women gained attention, as it was
realised that they were often subordinated to men in patriarchal societies and that the
technological innovations being introduced made them more so”.

Giddens and Connell have similar definitions of gender. Giddens (2001, p.107) in his text
Sociology defines gender as “the psychological, social and cultural differences between males
and females. Gender is linked to socially constructed notions of masculinity and femininity:
it is not necessarily a direct product of an individual’s biological sex.”. Connell (2002, p.8) in
his contemporary theory of gender relations initially describes gender as “the cultural
difference based on the biological division between women and men”.

8.1 Gender Relations Theory and Farm Management
This section examines gender relations in the context of farm management on the Australian
family cotton farm. In 1987, Connell published his social theory of gender relations. Connell
identifies three structural models within society: the sexual division of labour; the exercise of
power; and ‘cathexis’ which encompasses the domain of sexual social relationships. In 2002,
Connell revised his original theory of gender relations to develop a more contemporary model
of gender relations. This model describes four main gender patterns. In simple terms, these
patterns among social relations are what social theorists call structure (Connell 2002). The
gender structures identified by Connell (2002) encompass power relations, production
relations, emotional relations, and symbolic relations. Connell (2002, p.68) explains that
while these structures of gender are analytically separate, in practice the components
constantly intermingle. The following analysis will commence with production relationships.
The family farm as a commercial enterprise is production centric since if production ceases so
eventually will the farm as a business unit.
8.1.1 Production Relationships
Production relationships pertain to the gender divisions of labour both at home and in
occupational employment (Connell 2002).

Production relations correspond to Connell’s

(1987) original concept of the sexual division of labour. According to the literature (James
1989; Grace et al. 1996; Board 1997), women’s roles include caterer, receptionist, secretary,
bookkeeper, household manager, farm manager, farm labourer, tree planter, tractor / header
driver as well as carer for children and often the elderly. Men’s roles are associated with the
production and marketing side of farming with the majority of time spent outside (Alston
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2000). Within this section, the existing gender divisions of labour are explored within the
notion of teamwork and changes in societal norms for women.
Teamwork
The notion of being part of a family farm management team was reiterated by several women
growers. They were referring to a husband and wife joint partnership. Meg, a grower,
explained that her role on the ‘team’ was as the farm bookkeeper.

Meg (grower): You were asking about women’s roles but in the cotton industry, it’s
more of a team. The bookkeeping is the biggest factor [of my role]. We use the
computer for that. I do all the bookkeeping.

In the context of cotton growing, commonly the woman farm partner performed tasks in the
conventional mould such as doing the farm accounts while the male farmer worked outside in
the fields. However, the traditional division of labour did not diminish the importance of the
task or of a partner’s appreciation of the other’s contribution to the team effort. Brad (Meg’s
farm partner) recognised Meg’s valuable contribution to production as he expressed his relief
and appreciation of her willingness to help reduce the management burden. Brad was grateful
that decision-making in farm management could be shared with someone with the same goals.
Furthermore, Brad acknowledged the importance of office work and his belief that the inside /
outside balance should shift so that less time was spent outside.

Brad (grower): Meg does all the stuff inside here and I basically do most of the stuff
outside. I’ll tell you what I find. There are so many decisions that you have to make
and so many things in the modern agricultural world, or certainly on cotton farms,
it’s a bloody big load for any one particular person, and I just reckon that it really
improves the efficiency of the whole thing. I can just rely on Meg to look after all the
accounts, all the human resources sort of stuff. I don’t have to worry about them…
We should be working more on the business and less hands-on.

Selma, a grower, also worked a great deal in the farm office. Selma’s involvement in industry
grower associations meant that her role on the farm extended beyond bookkeeping and human
resources towards strategic production decisions. She had very firm views on the running of a
successful cotton and cattle property, and the importance of good management. Therefore, it
was Selma, not her farm partner Bill, who noted that he should have more involvement in
farm management with a reduced emphasis on outdoor work. Both Brad’s and Selma’s
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comments implied a reversal of the commonly accepted attitude that inside office work
(unlike outside physical work) is not considered to be real work.

Selma (grower): We work as a team really. I’m more focussed on the administration
side of things. Bill [farm partner] is more focussed on the day-to-day running, and
keeping out of the office which he shouldn’t do. He needs to be more involved.

It must be mentioned that both Meg and Selma did not limit their involvement to the farm
office and that both women willingly worked alongside their male farm partners when
circumstances dictated their labour out in the paddocks.

Meg (grower): …And it really is a team. I actually drive out and I work with Brad.
We do irrigating together.

Selma (grower): If we are mustering or buying cattle and we have cattle in the yards,
and they need an extra hand, I’m down there or if cultivating and trying to get around
something, I’ll jump on the cultivator.

Despite evidence of traditional gender divisions of labour in the home and outside, there was
a demonstrated softening of role distinctions. As the women were shouldering more of the
administration side of farm business, some men were more willing to help out in the house.

Dale (researcher): And does he ever help you in the house?
Julia (grower): Yes things are pretty good actually. He, a lot of men won't even make
a cup of tea let alone cook a meal, whereas if I'm busy doing paper work and he's not
busy, it's not this thing where a lot of men will … around the house what are we
having for lunch, he will go ahead and make … .

Several industry professionals recognised the husband and wife partnership style of farm
management as becoming a norm across smaller family farms.

Reese (professional): I think that is a pattern across the industry.

The smaller

growers, the family farms, their children including the girls go out and work in the
fields.

At the same time, the women were selective in the tasks they performed.
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Julia (grower): But when he was still working [in watermelons], I'd go out and
chip[weeds from] melons and do all sorts of things. But now I think oh...

The financial benefits to the farm enterprise in combining limited human resources were
identified. Correspondingly, the human capital of the women grew with their skills.

Kylie (professional): They [women] are very much a partner in the business and
unless you have both the financial and production sides of things working very well,
you’re not going to make money today because farming’s a business … if you didn’t
have a wife to do it, you’d have to pay somebody else and nine times out of ten, they
[women] know the business so well that they really adding value with what they are
doing.

In some instances, the age factor impacted on operational cooperation and collaboration, in
other cases it did not. Sigrid, an experimental scientist, illustrated with an example of her
own parents.

Sigrid (professional): I think each individual case is different. Some women have
absolutely no idea what their husband is doing [on the farm]. Some work together,
and some like Mum and Dad are more into collaboration. Dad’s out there feeding
the stock and Mum’s doing the accounts. While he’s on a tractor, she may be moving
a mob of sheep, or she may have some cattle out on the road ….

Few studies have investigated multidisciplinary teamwork in the rural sector. Studies into
multidisciplinary teamwork in health care highlight the value of diversity. Conversely, there
are the difficulties working in health care teams when professionals have differing attitudes
towards achieving the outcome.

Further, because of the separate development of the

professionals in health care teams, work tends not to be collaborative (Firth-Cozens 2001).
The evidence of this study suggests that teamwork on the family farm is of a more
collaborative nature (refer to section 6.1.2 of chapter six) since development of farm partners’
skills often proceeds in parallel. Moreover, since roles regularly overlap, there is far more
flexibility about which tasks are to be performed, when and by whom, to achieve a viable and
sustainable family farm business.
Women’s Changing Norms
In the past, rural services such as extension and marketing were focussed more towards the
male farmer (Stewart 1997), and to some extent, this was still the case.
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professionals related that women in the industry still did not have ready access to cotton
resources for this reason. As one of the women, Diane, indicated:

Diane (professional): I worked in rural marketing until I came into this job. I would
say … it isn’t really focussed [towards the males in the industry] but by default it is
because it’s been traditional. I wouldn’t say that it’s anything intentional. It’s just
the way it’s been done. It’s the way they perceive, they know their market is.

There is evidence that this practice is changing to become more family focussed with the
entire family invited to participate in field days. According to Naomi, a cotton extension
coordinator, this encourages the women to be involved and not left behind at home caring for
children.

Naomi (professional): But certainly if you’re running field days, there’s mainly men.
We’re really trying to encourage – same with our IPM courses – we make provisions
for the family to come at a discounted rate. We’re really trying to encourage as a
choice, decision-making and learning.

Naomi identified some women growers who uncharacteristically worked outside in the fields
in jobs not normally associated with women. While not necessarily the norm, this behaviour
is becoming sanctioned and even admired.

Naomi (professional): I know some ladies who go out and do … work themselves.
Like Doris she goes out and she heads all the chipping [weeds] crew, or looks after
the chipping [weeds] crew anyway.

Further, some women growers are becoming more involved in marketing, selling and buying,
as well as investment decisions on family farms, tasks which have traditionally been in the
male domain. Selma explained her roles.

Selma (grower): I’ll deal with interest rates. I’ll sell cotton. I’ll make decisions
about options, and things like that. He’ll [farm partner] have no hassles with that.
He’s a fair bit more liberal than the traditional guys.

In the above scenario, Selma takes on the marketing, selling, and investment tasks that expose
her to financial risks. In the recent past, this function would probably have been the domain
of the male farmer or manager. Women operating outside conventional feminine gendered
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rural societal norms such as this would once have been treated with suspicion. However,
Selma’s farm partner would rather be out in the fields and not in the office. Therefore, for
this family farming team, this is a win-win situation where tasks are allocated according to
skills and preferences rather than gender. Beyond the farm gate, Selma is involved in local
grower associations. She is an articulate, assertive, resourceful and a respected committee
member. Undoubtedly, these accomplishments honed in the farm office, benefit the wider
community and vice versa.

The expectation is that women’s roles will be more varied as young women and men grow up
in a rural society with the prospect of fewer gendered boundaries. Toni, a grower with two
young daughters, explained.

Dale (researcher): You’re saying that the girls work outside. Do you think that is an
indication of things changing?
Toni (grower): Yes definitely. I see no problem with that. My mum never did
anything and I probably do a bit more than her.

Overall there was a sense of optimism regarding opportunities for rural women. It seemed
that the major constraint was time.

Meg (grower): Really the biggest resource we have to juggle is time ….

The loosening of gender-based restrictions was evident to Reese in her work for a cotton
agribusiness. Since Australian agricultural colleges opened enrolment to women in the 1970s
(Alston 2000; 2003), working in the rural sector became a career choice for an increasing
number of women.

Reese (professional): … but I think there are more women becoming involved in the
industry as a whole, from being agronomist or growers though to the chemical
companies and sales people and even out in the field, there are a few. Maybe not
near as much as what males are but I think they are becoming more involved in the
office side of things.

As discussed in chapter three, routinisation of behaviour is a fundamental notion of
structuration theory where routine is a basic element of day-to-day social activity (Giddens
1984). Through routine use, an innovation becomes a norm and therefore a legitimate social
structure. From the statements above by interviewees, it was clear that some behavioural
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changes were generational, since farm women overall were not content with unquestioningly
accepting codes of behaviour from previous generations. As the women adopted new roles,
such as selling cotton, it would be expected that over time these roles would become
sanctioned as normal codes of behaviour.
8.1.2 Power Relationships
Power relationships in the form of oppression operate through institutions where patriarchal
dominance still exists (Connell 2002). According to Connell (2002, pp.58-59), Foucault
proposed another form of power where “power is widely dispersed, and operates intimately
and diffusely.

Especially it operates discursively, through the ways we talk, write and

conceptualise”. Both authoritative, oppressive, institutional power and diffuse discursive
power are used as analytical concepts below to facilitate an understanding of gender relations.

In the context of institutional patriarchal power, there was hearsay evidence of its occurrence,
particularly amongst an older generation. For example:

Selma (grower): I think Bill’s a bit different to most of the farm blokes around. I
know blokes who don’t let their wives get mail from the post office.
Dale (researcher): Is that your age group?
Selma (grower): No, I’m talking another ten years older. Oh, yeah, twenty years
older.

Helena (grower): With women, some husbands stop them going into the fields. They
are not allowed into decision-making, but women’s input is just as important as the
men’s.

Discursive power was linked to the financial information which the women acquired as they
prepared the farm accounts, especially the budgets.

Sigrid, an experimental scientist,

explained how this knowledge enabled the women to challenge decisions.

Sigrid (professional): Whereas a consultant might tell a [male] grower to spray suchand-such, they might not even question how much that will cost or if there is an
alternative. Whereas the women, because they know how much it was, and they put it
in [the budget], they are possibly more challenging to their consultant.
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The financial information also provided the women with a measure of control since they were
privy to both past spending and projected costs.

Sigrid illustrated the light-hearted

juxtapositioning of power between her parents on this basis.

Sigrid (professional): Women seem to get their power and ability to make decisions
on the farm because they know exactly what the budget was, because they’ve done the
budget. A lot of the men wouldn’t have a clue. What Dad often says ‘I think I’m
going to buy a round-bale machine’. Mum’s like ‘Yeah right, no, it’s not in the
budget. We can’t. But we can put it in next year’.
Women’s Role in Decision-making
As already stated, previous research by Lewis (1998) confirms a link between information
obtained from computer-based farm business records and innovative decisions by farmers.
Also confirmed is the widely held assertion that women’s contribution to farm management is
valuable in supporting the farming operation (Lewis 1998). All the same, farm women have
been identified as an under-utilised resource in decision-making and direction setting in the
rural sector (Alston 1995; Alston 1998; Board 1997; Claridge 1998).

Many of the women cotton growers claimed that they are part of the family farm team, yet
day-to-day decisions connected with production, as applied to crop planting, spraying, or
harvesting, are dominated by the men.

Reese, a cotton professional, explained that women

are not so involved in operational decision-making on family farms but rather with recording
farm activities.

Reese (professional): … but I think a lot of growers, the males take on the decisionmaking themselves in conjunction perhaps with their agronomist. I think that women
are taking more of a role in the record-keeping though.

Diane, a service manager for an agribusiness, justified women farm partners’ exclusion from
operational and production decisions.

Diane (professional): … but as far as the actual agronomic side of things, most of
them [the women] don’t have that background to be able to discuss it with them
[male partners].

George, an independent consultant, confirmed the lesser impact of women on operational dayto-day decisions. Nevertheless, based on their solid knowledge of the farm budget, women
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tended to be involved in the strategic decisions such as buying new machinery or additional
property.

George (professional): Women on the farms always have had a strong orientation to
the strategic positions, not the day-to-day decisions.

The majority of women growers interviewed maintained that they were involved in decisionmaking on the farm at some level. The statement below by Elle, a grower, illustrated a
structured decision-making process where the four partners jointly decided on the more
significant strategic management issues while the male partners together made the operational
decisions.
Elle (grower): I don’t grow cotton but any decision that we make regarding
management decisions, there’s four of us in our partnership, we have a meeting and
the four of us make the decision. If it’s a big management decision then the four of us
must agree. The two men make the decisions on the day-to-day running of the farm,
this is what we plant, this is where we’re going to plant it and all that sort of thing.

Below, Julia explained that she and her male farm partner always shared financial decisionmaking, albeit in a less formal way.

Julia (grower): We don't spend any money basically unless we talk about it. But
where like the men go off and do whatever they like and the wives don't even know,
neither of us go buy or do anything without seeing what the other person thinks.
Legal Partnerships
Alston (1995, p.63) claims that if a farm is owned in partnership by a male farmer and his
family, the farm woman will remain marginalised from the farm business.

During the

interviews for this study, direct questions regarding property ownership were not asked.
However, several times it was implied that the situation had changed once extended family,
such as brothers and brothers-in-law, had left the farm partnership and the controlling entity
had reverted to the male farmer and his wife.

Toni (grower): … now that the boys [farm partner and his brother] have split their
partnership and we’re working separately, and now the girls are old enough to help,
they drive the tractors, move the irrigators ….
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As stated in the literature review, there has been an increase in farming partnerships, most of
which are between husband and wife. Australian rural women now make up 40% of all farm
partners (James 1989; 1990). As a consequence, farm women are moving away from a
predominantly supportive role to become more involved with the business side of the family
farm enterprise (Fisher & Hutchison 1997). The change in legal partnership has given the
farm woman the opportunity to assume a greater role in strategic decisions of farm
management.

The comment below was made by Sarah to illustrate her marketing role

without her brother-in-law in the partnership.

Sarah (grower): My husband is not chauvinistic. We work collaboratively. With
regards to decision-making, we know we will grow cotton. I have input into every
bale sold – I’m involved in marketing. But not when we were with Gordon’s brother.
Now we are out on our own. 2004 is the first crop in our partnership without my
brother-in-law.

As already noted, the circumstances for farm women vary immensely. Factors affecting their
farm management involvement include age, the presence of relatives in the partnership, and
the employment of agronomists or consultants. Nevertheless, the women interviewees were
strongly aware of their rights as farm partners and disapproved of patriarchal and patronising
attitudes.
8.1.3 Emotional Relationships
Emotional relationships apply when attachments are based on emotions (Connell 2002), as in
family commitments, and in business and lifestyle choices such as the running of the family
farm. Although times are challenging in rural Australia, emotional commitment to the family,
farm, business, and lifestyle seemed resolute amongst most of the interviewees. In the
example below, Selma expressed the strength of the attachment to the farm.

Selma (grower): We have to work as a team. We’ve had to fight a lot of hard battles
to have what we’ve got. We’re determined to stay viable and on the land. We have to
take an active role.

Three of the farm women explained that historically women have not always been so
connected, nor have they participated by sharing the farm management load. This was
commented on by Julia.
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Julia (grower): I know my mother, I suppose too she was never really involved in any
of the farm stuff. But it was more the point of view that if they know you can do it
then they get you to do it … and she’s often said to me don’t always say you can do
everything then you will have to do it.

As explained by Julia, her mother’s emotional commitment to the farm was lacking.
However, there may have been several reasons for this, none of which were given. Her
mother may have been already burdened by gender divisions of labour in nurturing children,
cooking and cleaning for a large household. As well, there may have been negative responses
to any of her suggestions, and so on.

However Julia, herself, had adopted a greater

connection to the farm represented by participating in farm management decisions.

Julia (grower): Yeah I just think well it's my life too.
8.1.4 Symbolic Relationships
Symbolic relationships in gender relations refer to gender symbolism in language, fashion,
film, even architecture, and the construction of identities (Connell 2002). Connell (2002,
p.73) states that “patriarchy has long been legitimated by belief systems which picture gender
as a timeless unchanging division … over the last century and a half, social and intellectual
movements have chipped away at these assumptions”. Diane, a woman cotton agribusiness
manager, opined that the marketing of CottonLOGIC was directed mainly to men in the
cotton industry.

Diane (professional): The thing that I see why CottonLOGIC, … and those sorts of
things, haven’t been picked up, the marketing of the extension of those programs has
been directed towards men and not so much the women. One of the reasons, and it’s
just a theory, it’s safer and easier, and it’s in one of those grey areas ….

As discussed, Stewart (1997) found that rural services such the marketing and extension of
agricultural products had been focussed, in the past, more towards the male farmer. Diane
perceived this was also the case with CottonLOGIC. Yet, the CottonLOGIC courses were run
by Sigrid, an experimental scientist, and much of the material promoting CottonLOGIC
showed women as cotton scouts.

George, an independent consultant, observed that in many cases, the perception of farm
women is still unflattering.
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George (professional): The women are starting way behind the eight ball. Even if
they are intellectually far ahead of the farmer, they are perceived as way behind the
eight ball.

Recent studies have found that farm women are defining themselves as farmers or farm
managers rather than simply as farmers’ wives (Elix & Lambert 1998). As on cotton farms,
farm women’s involvement in a diverse range of farm related activities justifies their selfstyled description of themselves as cotton growers rather than cotton growers’ wives. This is
associated with the notion of self-identity which is discussed further in the findings.
8.1.5 Summary of Gender Relations Theory and Farm Management
In exploring gender relations through the structures of production, power, emotions, and
symbols (Connell 2002), it was evident from the interviews that teamwork was highly valued
by farm partners, especially by the women themselves. While women’s tasks on farms
generally fell within traditional gender norms (inside work), the blending of male and female
roles through necessity meant that gender distinctions were becoming blurred although farm
women’s participation in decision-making associated with the production aspects of farming
was low. All the same, in rural society, there was increasingly less emphasis on definitive
gender-defined roles. Overall, the women cotton growers were confident of the value of their
labours (in the farm office and paddocks), emotionally committed to their way of life, and
aware of their identity as cotton growers not just as wives, important as that role is.

8.2 Gender Differences in Technology and Farm Management
As explained in chapter three, both Giddens and Connell have views on gender differences.
Since this study explores gender and technology usage, the most pertinent framework for
analysis is that described in section 2.2 of chapter two. This framework consists of inherent
gender differences, socially constructed gender differences, and individual gender differences
in the use of technology.

I have applied these perspectives in the analysis, but have

incorporated views of Giddens and Connell although their perspectives were unrelated to
technology per se.
8.2.1 Inherent Gender Differences
This essentialist approach to gender differences was discussed in chapter two. It is based on
the view that inherent or natural or biological differences determine gender differences.
Giddens and Connell both reject this view since it neglects the important role of social
interaction in shaping human behaviour (Giddens 2001, p.108).

Chapter 8

Turkle (1984), and

Page 177

An Analysis of Gender
Venkatesh and Morris (2000) claim that inherent differences between the sexes are
responsible for the different behaviours of between men and women in the use of technology.

Some participants in the study attributed women with distinct gender-based qualities. Kylie, a
consultant, considered women to be natural born communicators who would benefit in many
ways from the opportunity to network socially.

Kylie (professional): I think that is one of the main motivational drivers for Wincott is
because women communicate so very well …

Naomi, a cotton extension coordinator, explained that male and female agronomists have
acquired the same knowledge, skills and experience, yet there appeared to be essential
differences in how they communicated and in how they went about accessing information.

Naomi (professional): It’s really interesting actually because there’s a lot of women
working in cotton. If you look at agronomists, then male and female, there’s no
difference in the information acquired. There’s differences in how they interact and
how they seek information.

Ben, a male educator teaching cotton courses in a rural university, observed male and female
students in his classes. He described inherent gender differences. Ben thought that male
students rather than the female students were the keen communicators. He felt that female
students overall were more confident and conscientious than many of the male students who
had a tendency to mask their lack of knowledge and ability with chat. This flowed through to
employment with the female students in more demand as consultants.

Ben (professional): The female students tend to be very confident and some clients
prefer to have access to the female consultants. A lot of male students tend to rely on
the gift of the gab or the bullshit factor to communicate with growers whereas female
students don’t tend to be comfortable with that and they rely on ability. With some of
the male students, they use the art of conversation to mask lack of ability whereas the
female students are a little more honest and rely on their knowledge skills.

Nicole and Helena, both growers, identified gender-defined tasks. For example, male farmers
cannot do farm accounts or fill out forms. However, it was unclear whether this was due to an
innate inability or, as more likely, an unwillingness to work inside in the farm office because
of a preference to spend time outside.
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Nicole (grower): Men don’t like that sort of stuff. Men can’t handle bookwork.

Helena (grower): Fellows won’t do it – fill out forms like gun licences.

The observation described by Julia, a grower, suggested that perceived inherent differences
may just be a convenient excuse for avoiding unpalatable tasks, and that men, in fact, can
perform office work such as preparing government fuel rebates when it suits them or when
there is no choice.

Julia (grower): So yeah he [male farm partner] will do things...so I mean he doesn't
touch too much of the paperwork cos he... but fuel rebates or things like that. I think
that is only because I said that you can do that one.

In terms of technology usage, George, an independent consultant, claimed to have observed
distinct inherent patterns between the genders.

George (professional): In general, women are less interested in seeing how it works
than in what it can do. Men are very much interested in how it works and what
technology problems it has … and how to get the data in and out. When the data
goes in and out, it’s in analysing the data that the women come in.
8.2.2 Socially Constructed Gender Differences
There are several approaches to the social constructivist perspective of gender differences
discussed in this section. One is the idea of sex as biologically determined and gender as
culturally learned.

Both Connell (2002) and Giddens (2001) reject this approach as

unsustainable since people are not passive but active agents “who create and modify roles for
themselves” (Giddens 2001, p.108). That is, people often make their own decisions regarding
their gender roles despite social coercion from family, peers, and communities (Connell
1987). There is a second approach that regards both gender and sex as entirely socially
constructed with no biological basis. That is, human bodies are both objects and agents of
social practice since social forces and choices shape and alter it in various ways (Connell
2002, p.40; Giddens 2001, p.109). This argument seems inappropriate in this study since the
sex of the participants is not a factor. Hence this approach is not used in the analysis of
technology usage.

Finally, there is the social constructivist approach which focuses on

technology being socially shaped as a male domain (Wajcman 1991; Cockburn 1999;
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McKenna 2000). This perspective is arguably dominant in IS literature at the present time as
explained in chapter two and is used in the analysis below.

Both Sarah and Helena expressed their preference for tasks classified as female, such as
maintaining accounting records and up-to-date inventories for seeds, fertiliser, chemicals, and
spray regimes, rather than outside jobs. Refer to section 8.1.1 in this chapter for roles defined
as male and female.

Sarah (grower): I like keeping records not changing siphons. By law, you need to
keep records [sprays and notifications].

Helena (grower): I want to keep records. I like keeping records.

George was one of two cotton consultants who observed that socially constructed gender
distinctions in the workplace were not especially apparent although they were apparent in the
context of the family farm where gender divisions of labour were more usually applied.

George (professional): When the women have a professional background, the
distinction between men and women disappears. If we look at the female consultants,
they have the same issues as the men, generally speaking distinctions disappear. It’s
when they come back in the family roles …

The argument that women can overcome socially constructed norms was demonstrated
through family role modelling, professional training, and so on. This ability to alternate tasks
made each family member more valuable in the context of a family farm where a diversity of
skills was a valuable asset.

The overturning of socially constructed gender norms was

apparent where there were role reversals of gender-defined tasks. Julia’s male farm partner
grew up accustomed to seeing his father cooking and did not associate the kitchen with being
solely a woman’s domain.

Julia (grower): I think it helps that his father was a cook, was actually a baker as well
but even though he [husband] was doing small cropping, so he grew up with the idea
that the man of the house was making meals so it was not something that it was
unusual. Whereas in some households the men do nothing and never go in the
kitchen and the sons expect that's how it should be. So I'm lucky in that way.

Chapter 8

Page 180

An Analysis of Gender
Conversely, Julia preferred to drive a tractor than do housework and did not necessarily
associate a tractor as being male technology.

Julia (grower): If he needs me a bit, like if he's flat out. And I don't mind. I'm not a
lover of housework. I've got a good excuse. I'd much rather go and sit on the tractor
othan do housework.

As described in the literature review, earlier research by Powell and Johnson (1995) suggests
that in a formally trained population, with similar levels of experience and intellectual ability,
and with equal access to information, gender differences in the nature and quality of decisions
are not significant. From this study, it appeared that appropriate and adequate formal training
in agronomy reduced the gender distinctions in many cases. For both Reese and Uma, their
agronomic training meant that CottonLOGIC was not difficult to use, was not just a software
tool for men, and was an indication that women can succeed in science, which has been
socially constructed as a male domain.

Uma (grower / professional): It’s not a difficult program to use really. I don’t find it
difficult.

Dale (researcher): With CottonLOGIC and the workshop, did you get out of it what
you wanted?
Reese (professional): Yes, I got a lot out of it. Because I basically taught myself how
to use it, like just going in and mucking around and figuring out what different types
were.
8.2.3 Individual Differences
The third perspective of gender differences in technology usage is termed individual
differences theory (Trauth 2002) and was outlined in chapter two. Trauth (2002) rejects the
essentialist view and proposes that individual characteristics and environmental influences are
responsible for the manner in which women interact with technology. In later studies (Trauth,
Quesenberry & Morgan 2004; Quesenberry, Trauth & Morgan 2006; Trauth 2006), this
theory is extended to comprise three general constructs. One construct is individual identity
which includes personal demographic, lifestyle, and professional attributes such as age, race,
job title, and the area of technical work. The second construct is individual influence which
includes personal characteristics such as educational background and significant life
experiences. The third construct is environmental and incorporates cultural attitudes and
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values. The theory proposes that collectively these constructs influence the difference in the
way men and women interact with technology (Trauth 2006).

This view is empirically problematical in terms of my study since characteristics of the
interviewees such as age, race, and educational background have not been meticulously
gathered. Nevertheless, it is apparent from earlier analysis based on the social constructivist
approach that many of the farm women no longer regard skills in technology and farm
management as solely a male’s domain. Rather, the consensus is that the task should be
performed by the person best suited to doing it. In reality, the onus is on the individual,
within the bounds of family constraints, rather than broader societal expectations. Examples
of this more responsive and sincere approach to relationships between gender and technology
(and farm management) are illustrated below.

Diane, a grower service manager, observed that women were often just as interested in the
more technical aspects of production as the men. They appreciated being able to learn and
work alongside their male farm partner.

Diane (professional): The other thing I find interesting is when they have the IPM
courses, even leadership courses and things like that, it’s never just the blokes that
go, it’s the blokes and their wives. I think that shows their interest.

Many women seemed to be excited by future prospects with social practices changing to be
less restricting for women thus offering almost unlimited potential.

Nicole (grower): We’re the lucky generation in a way because all this is what’s
happening now. We’re only coming into it. Our children, they’ll be ‘Oh this is what
we do’. We’re just sort of the guinea-pigs, all the trials. When the next generation
comes along ….
8.2.4 Summary of Gender Differences
While some interviewees regarded certain behaviours as gender-defined such as the tendency
by males to avoid filling in forms, it was also apparent that there were some socially
constructed differences such as the book keeping role traditionally adopted by women in the
home. Nevertheless, there was growing evidence of individual differences in interacting with
technology supplanting the essentialist and socially constructed approaches to gender
differences. This was noticeable when individuals performed certain tasks to which they were
neither predisposed by biology nor socially compelled.
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displayed individualistic choice in performing functions such as marketing cotton or driving
tractors that had traditionally been male roles.

8.3 Gender and Diffusion Theory
As already explained in chapter three, despite Rogers’ focus on interpersonal networks in
diffusion theory, there is little reference to social structures of gender. Rogers (1995, p.17)
defines diffusion as “a particular type of communication in which the message content that is
exchanged is concerned with a new idea”. The emphasis in diffusion theory is on the
“information exchange” or “technology transfer” since it is essential to communicate if an
innovation is to be recognised and adopted.

In this section, the association between

communication and gender is examined in closer detail through the concepts of homophily
and heterophily. This is justified since interpersonal communications is of utmost importance
in the study of gender relations and gender differences. It is of additional relevance since
communication is a construct within both structuration theory and diffusion theory.
8.3.1 Communication Networks
The following quotation indicated that Renee, a grower, was remarkably knowledgeable
about the use of computer software for the office PC. However she was less conversant with
the day-to-day running of the farm. The reverse applied to her farm partner. With daily
communication sessions, both benefited by pooling their knowledge. Renee seemed well
aware and comfortable with her self-identity as a farming partner and contributed
accordingly.

Renee (grower): I know when Dean (farm partner) comes in, I say to him, ‘what have
you been doing?’. We sit down. The boys know that when Dad comes in, we have an
hour out here, they watch TV, that's their time to watch TV, we're out here and we
talk, we have a beer, sit and talk, discuss what's happening. I've done this on the
computer, these reports came in, this is what the cotton price is today, it's looking
good, someone's faxed us and told us they're offering such and such. I'm informed
and if I relay it back to him, it's both of us knowing what's going on.

The cotton industry is rich with knowledge sources as already discussed. Farm women
particularly are conscious of their value and often act as filters of information to their male
partners. Sarah was typical of the many women farm partners who worked in the farm office
and directed important information resources towards her male partner.
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Sarah (grower): I say, tonight, this is what we’re doing. There’s things I just want
him to read. The cotton industry keeps you so well informed. … I sort information
into piles – me, him, together.
Homophily
Previous literature, as discussed in chapter three, established that effective information
exchange flowed from homophilous communication. Homophily has been identified in a
variety of characteristics such as gender, age, class, race, and occupation, and in a range of
social settings such as organisations, cultural communities and families.

In this study,

homophilous communication is perceived as occurring between farm partners, family and
neighbours. The following case illustrates homophilous communication where Julia as the
home-based partner filtered relevant information to her partner who was more likely to work
in the fields and on the tractor.

Julia (grower): Anything I want to know the first thing I do is go on the Internet …
I've often told him [farm partner] that CSD [Cotton Seed Distributors] have a Web
on Wednesday. So he'll get on there this morning to see what they have to say about
the different varieties for late planting.

The interview data indicated that homophily applied in some cases not just to a husband and
wife farming operation, but to the extended family. This was described by Uma.

Uma (grower / professional): We all operate together so we all have the same system
[CottonLOGIC]. We all have the main office at Y which is the other farm. All the
computers are there. Everything is set up there as a central base.

Gender homophilous communication in informal single sex networks acted as a conduit for
information exchange. Diane, a grower service manager, explained gender homophily where
the male farmer’s informal network is a valuable communication channel.

Diane (professional): The bloke always knows what’s going on and it’s purely
because he goes into town and pick up parts. That circle in itself of picking up parts,
picking up the paper, picking up fertiliser…, in that little circle of doing jobs like that,
he’s actually spoken to most of the people who speak to all of the farmers all of the
time. In doing that, he’s going to run into at least five other farmers doing the same
thing. That in itself is actually quite an important social link.
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In general, farm women have reduced access to informal networks, and their lack of technical
know-how (as in agricultural equipment) hinders their participation although this may be
disputed since women make regular trips to town in their role as the farm ‘gofer’ 9 (The Rural
Women & ICT’s Research Team 1999). In response to a need for social networking and
technical know-how, women cotton growers have recently formed a women’s network called
Wincott. Wincott is an organisation that aims to “provide support, information and resources
to encourage and empower women in the cotton industry to attain skills, confidence and to
have an informed ‘voice’ in the agricultural sector”. Membership is free and open to all who
wish to participate.

Diane (professional): … however what they [male farm partners] don’t realise is that
a lot of women don’t have that science and fulltime background, then they’ll never be
engaged as an equal in those sorts of the conversation, even if they do know exactly
what they are talking about … some of the men are a little bit threatened about the
formation of women’s group. They don’t know why they need to and they don’t see
that, cause the blokes aren’t intentionally trying to cut people out of being involved in
a grower’s association or an area wide management group …. I know with the
formation of the Wincott group up here, there’s been a few blokes, oh why do you
need to do that, why do need something special for you guys?

The opposite of homophilous communication is heterophilous communication. The reference
above by Diane to less cordial acceptance of the women’s group by the men is indicative of
heterophily. In fact, if such as term existed, it could be referred to as ‘gender heterophily’.
Heterophily
Heterophily is the mirror opposite of homophily. In this study, homophily occurred between
farmers and industry professionals such as rural extension officers, agronomists, consultants,
researchers, and educators who may apply different meanings to the use of an innovation,
such as CottonLOGIC, than do the cotton growers.

In the quotation below, Reese, a

consultant, endeavoured to inform clients of the knowledge-based components of
CottonLOGIC. This is an instance of heterophilous communication.

Reese (professional): Mainly the insects but I’m also trying to get them onto using the
weather data so that we can get more accurate heliothis forecast models that they use
in CottonLOGIC. We’re also to start using it for inscription, basically for record9

In this context, the farm woman may go to town to shop for groceries but also to go for spare parts.
Men also act as ‘gofers’ when they collect mail, the paper, chemicals and so on.
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keeping so that we use that and report back to the growers on what to treat the cotton
crop with.
8.3.2 Summary of Gender and Diffusion Theory
In this section, interviewees emphasised interpersonal communication (teamwork and
networking) with both farm partners and industry professionals. These were considered
essential qualities for the exchange of information, especially for the adoption of an
innovation.

8.4 Gender and Structuration Theory
This section focuses on gender and structuration theory. As explained in chapter three, the
concept of gender was not specified in structuration theory nor was the role and influence of
technologies in organisations. In this section, the constraining and enabling features of farm
management software by the women in the study is explored within the duality of technology
framework (Orlikowski 1992). Orlikowski (1992) recognises technology to be both enabling
and constraining for the human actor. This is in contrast to the distinct pro-innovation bias of
the diffusion of innovations theory that presupposes a generally positive outcome for the
adoption of a technology (Allen 2000).
8.4.1 Women Constrained by Technology
In the chapter ‘A reply to my critics’, Giddens (1989, p.258) interprets constraint as “meaning
the setting of limits upon the feasible range of options that an actor in a given circumstance or
type of circumstance can follow”. Giddens (1984, pp.174-179) advances complex debate on
the three meanings of constraint, which are material, negative, and structural. Nevertheless
“each of the various forms of constraint are thus, in varying ways, forms of enablement. They
serve to open up certain possibilities of action at the same time as they restrict or deny other.”
(Giddens 1984, pp173-174).

Orlikowski (1991, p.409), in discussing the interpretive

flexibility of technology in the design and use modes of interaction, explains that constraints
may be both material (physical in nature) and institutional (structures). The material and
institutional constraints are examined in this section as well as the issues associated with
training in helping to overcome some of the problems generated by these constraints.

The constraining power of technology in a material sense was apparent when technology such
as CottonLOGIC failed to perform as expected. Selma, a grower, regretted the wasted time
when the software was not achieving objectives.
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Selma (grower): I used to use it for farm operations … but it didn’t work. Yes,
CottonLOGIC is there but it’s not doing what it’s supposed to do. It’s a great idea
but probably the money has not been put into it. It seems to have a few little glitches
that let it down.

In an institutional sense, there were negative constraints when the user such as Meg lacked the
agronomic skills enabling her to influence the structures of farm management by entering
data, reporting, and interpreting the information.

Meg (grower): The thing I found with CottonLOGIC is a bigger knowledge of
agronomy than I had. To input the information, like the egg lays and the number of
eggs, when you look at an agronomist report, which is what he [agronomist] would
input himself to produce this report, for me it is very time-consuming.

It’s probably a really good tool for agronomists who are producing the reports for
the farmers.

Courses may need to reflect these problems and take into account not only technical training
in farm management software such as CottonLOGIC but topics in agronomy.
Technology Training for Farm Women
As discussed in the literature review, Australian government rural studies (Daniel & Woods
1997; Kilpatrick, Johns, Murray-Prior & Hart 1999) stress the relationship between farmer
education and effective, innovative farm management.

Daniels and Woods (1997)

recommend that both farm partners should be involved in training activities to analyse farm
records if value is to be drawn from improved financial management skills. In this section,
the focus is towards computer and agronomy training for women growers.

Aspects of

training related to CottonLOGIC adoption, that is observability and intellectual outlay, were
discussed in chapter six. Ben, a tertiary educator, observed that the use of an agricultural DSS
without prior experience or adequate training in agronomy was not likely to produce the
desired outcomes.

Ben (professional): That’s where training programs are essential. For those who are
experienced in the growing of the crop, it’s just an issue in training them in how
CottonLOGIC works and how to get the most out of it. But for the female in the
industry, the training must be more wide than that.
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Diane, a service industry manager, advocated that CottonLOGIC courses be offered in another
mode other than the ‘one size fits all’ yearly workshops of a few hours. She felt some drop-in
evening sessions would more usefully cater to a greater number of people.

Diane (professional): With the CottonLOGIC workshops, the comments I’ve got back
from growers is that it’s just a day when it’s from go to whoa, and they’re best to
have a couple of evenings when people can come in and ask specific questions when
they have already been using it, on the support side.

For the majority of women including Julia, men and women attending courses together was
not really an issue although she acknowledged that it may cause emotional discomfort for
some women.

Julia (grower): That doesn't worry me so much but some women wouldn't feel
comfortable whereas I don't care. I'm quite comfortable around men as far as that
goes, it doesn't bother me. But yeah some women perhaps may not be.
Collaboration and Cooperation
An Australian report by Bryant (1999) suggests that the use of computers on farms is
frequently along traditional gender lines with women entering the data and men analysing and
planning the business.

Daniel and Woods (1997) propose that to achieve an optimum

outcome, working together is the key. This can apply to investigating potential software,
collaborating in setting up a software application with valid farm data, or when entering and
analysing operational farm data.

A basic constraint for many women farm partners is the problem in obtaining the operational
data from their menfolk. This was explained by Sarah, a grower.

Sarah (grower): We don’t use CottonLOGIC … also it’s difficult to get the data from
my husband’s head – hope to have another look at CottonLOGIC.

Julia also had the best of intentions in setting up CottonLOGIC but was hamstrung by not
being able to get her farm partner to provide the necessary data.

Julia (grower): I started setting it up and I found it hard to be able to use it
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properly, to have each field listed with the correct acres, and everything to each field.
It was just something that - I needed my husband - to tell me if I could remember them
(laughter).

Meg, a grower, was a little tentative about investigating potential water use efficiency
software for their farm. She attended an information session, one of the few women to attend,
and was able to report back to Brad. As she explained, the purpose of the software would
help them manage their water risks more smartly. Working together was a way of combining
their assets and reducing the limitations of both partners.

Meg (grower): Brad [farm partner] was too busy to go to the introductory talk about
it [Rainman software] at Goondiwindi and probably there were only two females and
the other female was with her husband. I only went along to determine if it was to be
any use on our farm and then I would let Brad know …. But what we’re always
talking about is risk analysis, a risk management tool.
8.4.2 Women Enabled by Technology
The potential enabling power of technology was recognised by George, an independent cotton
consultant.

George (professional): Half of the time it’s their [farm partner’s] money which keeps
the farm going, but they’re [women] disempowered in other ways so if you can get
this technology [CottonLOGIC] to redress the power balance.

Some of the women appreciated that enhanced technical skills could boost their worth to the
business enterprise and at the same time be a source of increased self-confidence.
Empowerment through the acquisition of information from technology usage enabled some
farm women to challenge existing practices, as in the case of Nicole, a grower.

Nicole (grower): And the thing is, if I learnt how to do it, I would understand where
Michael is coming from, and we done a trial on that field, how that trial work. Did
we benefit from that trial? Probably for me to sit down there and say, ‘OK, what’s
the point of you going that way, if we’re not getting any good?’. It was good for me
to go in there and learn [about cotton]. Michael knows it and taught it and is trying
to learn more of it. But I’m starting to learn the background of what he’s doing now,
what he’s going to do, why he’s going to, so that I can understand what’s going on.
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Diane, a grower service manager, saw clearly that use of agricultural management software
was an advantage in raising the level of awareness of farm women so that they could usefully
participate in decision-making if they wanted to.

Diane (professional): … if women can do CottonLOGIC and PAM they also have a
far better exact knowledge of what’s happening on the farm so therefore are far
better equipped to have a very equal involvement in decision-making whereas a lot of
decision-making happens in the garage [barn or shed] and then they talk about it. I
do think that naturally [with knowledge] you do become more involved. Not all of
them are going to want to.
Environmental Management
Recent Australian research by Shulman and Price (2000) and Bellamy et al (2002) highlight
concerns over natural resource sustainability. Most cotton growers subscribe to BMP and
IPM practices because environmental and human health management is an imperative for an
industry set on sustainable production. This necessitates good management of water, soil
erosion, chemical spray drifts and so on.

Greater accountability is also required.

For

example, the adoption of BMP requires new controls for chemical storage and new practices
for recycling irrigation runoff. Julia, a grower, expressed resolve for the safe and healthy
future of her children with their intention to limit chemical spraying and to abide by spraying
guidelines.

Julia (grower): But we made a decision ourselves that we would do the right thing.
We have to live here and our children have to live here, and we want to do the best
for our own family and for everyone else.

Certainly water conservation and water use efficiency are becoming more of a concern.
Water monitoring through the use of software was one way of handling the risk.

It

encourages critical thinking and informed decision-making as growers investigate cause and
effect by the response of the crop to water applied.

From the following dialogue, the

influence of the woman grower, Rachel, was undeniable.

Rachel (grower): We have a weather station and all the rest. The weather station can
be hooked into it. What’s the program we’ve got, Dennis [son working in farm
office]?
Dennis (son): C-Probe.
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Rachel (grower): That’s hooked into the computer and measures our soil, the
moisture in our soil. It’s continuously monitoring the soil on different paddocks on
different farms, the moisture levels at different levels. The weather station, I have to
download the data from that every so often. It holds so many records, probably two
months of records. I just keep downloading them into the computer. I can go back
and get every fifteen minutes of temperature. I can get this when I’m getting the
spray records.
8.4.3 Summary of Gender and Structuration Theory
The skills and experience (especially those in the financial arena) equipped farm women with
skills to participate in strategic (long term) farm decisions and even to challenge them. All
the same, operational (day-to-day) decisions were still very much the domain of the male
farm partner and his agent. Software such as CottonLOGIC was expected to be an enabler,
empowering women in the cotton industry by making them better informed in the production
aspects of farm management. However, farm women in general displayed hesitancy in its
use.

Constraints could be overcome by training and collaborative efforts.

Training in

CottonLOGIC and other farm management software, however, had to be flexible, accessible,
and most importantly include related agronomy topics.

Conclusion
In this chapter, gender relations were examined through four main gender structures proposed
by Connell (2002). These are production, power, emotional, and symbolic relations. Gender
differences were explored through a framework consisting of inherent gender differences,
socially constructed gender differences, and individual gender differences in the use of
technology. The concepts of homophily and heterophily were informed through the notion of
interpersonal communication from diffusion theory (Rogers 1995). The constraining and
enabling features of farm management software for women growers were informed through
the duality of technology framework (Orlikowski 1992) based on structuration theory
(Giddens 1984).

In discussing gender relations, the four separate notions of production, power, emotion, and
symbolism are actually interconnected. Since family cotton farms in the main are small
businesses, the production aspect of gender relations dominated the responses of the
interviewees. This was evident in discourse that illustrated the importance of production,
making a profit, not wasting time with needless tasks, and sharing the management load to
maximum effect. Because of the essential nature of vital tasks such as preparing farm
accounts, women’s input as part of the management team was recognised and valued both by
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themselves and their counterparts, the male farm partners. It was also evident that women
growers were performing more tasks traditionally associated with the men’s domain of work.
Furthermore, there was evidence of a growing tendency for tasks to be performed by the farm
partner more qualified or willing to perform them within the responsibilities of family farm
life. In essence, gender roles were becoming blurred, indicative of changing norms on the
family farm. The symbolism in farm marketing and promotion was beginning to reflect these
changing norms.

In the context of power relationships on family farms, it was apparent that women growers
influenced the strategic decisions, based on their financial knowledge, but not so much the
decisions associated with the production side of farming, due to their lack of agricultural
knowledge. Furthermore, a strong emotional relationship between farm partners was essential
to ensure a successful family farm business. According to Connell (2002, p.9), “gender
relations do include difference and dichotomy, but also include many other patterns” but “the
key is to move from a focus on differences to a focus on relations”. This message is
fundamental to the study.

Regarding gender distinction in the use of technology, while some interviewees were
convinced that certain traits were male or female, such as the male propensity to avoid office
work, it was also apparent that there were socially constructed differences as in the gender
division of labour.

Nevertheless, the study revealed growing support for a theory of

individual differences. This applied when individuals performed certain tasks which they
were neither predisposed by gender nor socially compelled to do. For example, several
women displayed individualistic choice in performing functions such as marketing cotton or
driving tractors that had been traditionally male roles.

In exploring interpersonal communications, many partnership couples stressed the importance
of teamwork and social networking on the family farm, with the implication that diverse skills
and good communication were essential for optimum farm management.

In terms of

technology as a constraining or enabling force in their lives, overall the women were well
aware of the importance of technology, not least because of industry requirements to manage
information and natural resources through accurate computer-based databases. This was
becoming a global trend. Knowledge empowers 10 and while the deployment of software was
expected to encourage enhanced decision-making by the women, in reality its success was
somewhat limited to the financial arena.

10

Both technology training, and family and

Einstein is attributed with the quotation “Information is not knowledge”.

Chapter 8

Page 192

An Analysis of Gender
professional collaboration needed further improvements.

According to the interviewees,

courses needed to consider individual skill levels, as well as participant availability and
expectations. Further, since many women cotton growers acknowledged a lack of agronomic
knowledge as a limitation, ideally courses should contain some relevant agronomic content.

Changes over time with regard to farm women’s functions on family farms are verification
that gender roles have been largely socially constructed. Most, if not all, of the farm women
interviewed were committed wives and mothers who accepted the responsibilities of their sex
such as nurturing children and caring for a family. Beyond that, they were confident of their
identity as individuals and were optimistic for their future, of which technology is a part. As
Julia, a grower, said “So yeah the computer is such a key to everything, to so many things”.
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Chapter 9: Findings and Discussion
Introduction
The purpose of this chapter is to interpret the data analysis of the previous three chapters
informed by the theoretical framework and based on the research objectives provided in
chapter one. The research objectives were formed through a critical review of the relevant
literature and take into account the ontological, theoretical, practical, and methodological
goals of the study. These four goals are discussed in chapter ten (conclusion) in more detail.

This chapter has been broken into several sub-topics loosely based on the duality of structure
in order to systematically discuss the findings of the case study. The conclusion of this
chapter deals with the findings in a more integrated form. The first section in this chapter
traces the purpose and effect of communication as it appears in the analysis.

This

incorporates social and interpersonal networking, teamwork by farm partners, the
representation of marketing, social capital and community engagement, and group learning
and teaching. The second section discusses the knowledgeability and reflexiveness of women
as human agents and its link with their self-identity. The intellectual expense of using
CottonLOGIC is probed with discussion about women as decision-makers. The third section
reviews the properties of CottonLOGIC as an allocative resource and medium of social action.
Also in this section, there is a review of the duality of technology theory (Orlikowski 1992)
within the context of the study.

Orlikowski’s (2000) later theory is applied with

CottonLOGIC as a technologies-in-practice or a kind of social structure (an outcome of social
action). This later theory is found to be more suitable than the earlier theory. Further, the
primacy of individual characteristics over biological and social influences is discussed when
women use CottonLOGIC. The final section explores the institution of farm management
with its changing practices through the interaction of users and technological resources.

Several quotations from interviewees are included. Most have been repeated from previous
chapters for emphasis since their message is pivotal to the findings.

9.1 Communication Networks
The notion of communication weaves through much of the discourse of interviewees.
Communication on family cotton farms occurs on many levels: in interaction between farm
partners on the family farm; within formal and informal networks outside the farm; for
informing science to growers; for learning new farm management practices; and, in feedback
to industry on technology characteristics. Communication takes many forms: by voice in
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face-to-face interactions, by telephone, through social / interpersonal networks, via fax,
standard and electronic mail, by the use of computer on the Internet, as well as when using
agricultural DSS, such as CottonLOGIC.

Communication is a basic tenet of both structuration and diffusion theories as discussed in the
chapter on the theoretical framework (chapter three). Structuration theory (Giddens 1984)
recognises effective communication as an essential element in the production and
reproduction of social structures, and in the social construction and reconstruction of human
actors. Diffusion theory (Rogers 1995) recognises the notion of communication for the
sharing of new ideas via interpersonal networks, influenced by the principles of homophily
and heterophily. Sections 9.1 and 9.2 deal with social networking and teamwork between
farm partners, based on previously published papers by the author (Gartshore 2004a;
Gartshore 2004b; Mackrell 2005).
9.1.1 Social Networking
As defined in chapters three and eight, homophily is the degree to which pairs of individuals
who interact are similar in certain attributes such as social status, education, interests, and
beliefs. Scholarly research has expanded the homophilous concept to characteristics such as
gender, age, class, race, and occupation, and to a range of social settings such as
organisations, cultural communities, and families.

Heterophily, the mirror opposite of

homophily, is the degree to which pairs of individuals who interact are different in certain
attributes. Communication networks in organisations are largely clustered by gender and
gender homogeneity in networks fosters easier communication and trusting relationships
(Brass 1985; McPherson, Smith-Lovin & Cook 2001).

Gender homophily, undoubtedly, encourages the existence of single sex networks in the
Australian cotton industry. In effect, the interview data suggests that gender homophily exists
within single gender networks, while between the men’s and women’s networks, there is less
harmony. By definition, this lack of empathy between single gender networks should be
referred to as ‘gender heterophily’ (if such a term existed) not ‘gender homophily’. From the
participants’ statements, it is apparent that informal single gender networks are a valuable
medium for information exchange for men in the cotton industry, as for women. However,
the women realised their reduced access to resources and strove to overcome indifference and
even slight hostility before establishing for themselves a more formal rural industry network,
Wincott. The formation of Wincott has been welcomed by women in the cotton industry for
encouraging social networking, technical and personal skills development, and commitment
to the industry in a supportive environment. It is evident from articles in cotton industry
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resources that Wincott has achieved recognition as a creditable networking group (CRDC
2005b; The Australian Cottongrower 2005).

Ibarra (1992) notes that within-group interaction is stronger amongst members of a gender
group possessing greater status and resources. Furthermore, women overall have not acquired
the status and authority of men in organisational networks. For women in the workplace,
same gender networks have been found to have a detrimental effect on gender equality, since
homophily for women reinforces gender exclusion rather than network centrality (Brass 1985;
Ibarra 1992). Consequently, limited communication between these dissimilar gender-based
groups promotes separatist thinking (Borgatti & Foster 2003). Alston (2000, p.163) argues
that women’s organisations have been successful in creating a higher profile for women, in
providing skills training, and in challenging the masculine discourse. All the same, separatist
development has arguably allowed mainstream farmer organisations to keep women’s
organisations on the margins. The impact of women on the agricultural agenda is thus
limited, except for women who are members of non-segregated networks. This may mean
that women’s organisations such as Wincott may benefit from stronger links to mainstream
male networks.
9.1.2 ‘Gender’ Homophily
In the setting of the family farm, it would be expected that gender distinctions and
inequalities, as in the traditional gender divisions of labour, would hinder the flow of
communication between farm partners, and that this could more accurately be defined as
‘gender heterophily’ rather than ‘gender homophily’. Nevertheless, husband and wife farm
partners overall reveal a generally harmonious and productive atmosphere, facilitating
effective and trusting communication. As Rogers and Shoemaker (1971) propose, despite a
certain degree of heterophilous communication, a shared vision produces homophilous
communication.

This confirms research by Sumberg et al. (2003, p.744) of ‘creative

dissidence”, and by Rogers and Shoemaker (1971, p.14) that “heterophilous individuals who
have high empathy are, in a psychologist sense, really homophilous”.

Other evidence of a harmonious and productive partnership in the family farm setting was the
filtering of information by the home-based farm partner.

Growers are supplied with a

multitude of industry resources in the form of faxes, electronic and standard mail, and so on.
Sorting through this abundance of information is a valuable and effective device for avoiding
information overload and for drawing the attention of field-based farm partners to issues of
real importance.
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9.1.3 Multidisciplinary Teamwork
The gender structures identified by Connell (2002) encompass production relations, power
relations, emotional relations, and symbolic relations. These are described in chapter three
and are used as a framework for analysis in chapter eight. In the context of the study,
production and emotional relations seemed to have the most impact. These were the relations
between farm partners, usually husband and wife, as together they managed the family farm
as a small business. The bond was emotional because of marital bonds and all that it
represented. The relations were productive because together they laboured to sustain the
family farm as an economically viable entity.

The women had no hesitation in regarding themselves as team members in the family farm
business as in the statement by Selma, a grower, which is repeated below. This comment by
Selma is revealing in terms of gender relations. It is clear that Selma is confident of her role
as she gently chides her farm partner husband (he was present at the time) for not assuming a
greater role in management. All the same, it was evident in a few cases that the functioning
of the teamwork was not ideal with the women predicting improved outcomes through greater
collaboration and cooperation by farm partners.

Selma (grower): We work as a team really. I’m more focussed on the administration
side of things. Bill [farm partner] is more focussed on the day-to-day running, and
keeping out of the office which he shouldn’t do. He needs to be more involved.

While there is a sparseness of literature into the concept of teams in rural social science, more
research has taken place in the health sciences.

Cott (1998, p.851), in a study of

multidisciplinary teamwork in the Canadian health care system, cites the definition of
teamwork by Brill (1976).

That work which is done by a group of people who possess individual expertise, who
are responsible for making individual decisions, who hold a common purpose and
who meet together to communicate, share and consolidate knowledge from which
plans are made, future decisions are influenced and actions determined.

Cott (1998) claims that definitions of teams and teamwork underline some of the basic
assumptions of multidisciplinary teams which are that team members should have a shared
understanding of roles, norms, and values so that the team functions in a cooperative,
egalitarian but interdependent manner, and that cooperative decision-making should benefit
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the purpose (or patient) rather than the individual team member. From the health sciences,
several definitions of multidisciplinary teams have emerged. According to Poulton and West
(1993, p.918), a multidisciplinary health care team is:

an independent group of general medical practitioners, secretaries, and / or
receptionists, health visitors, district nurses and midwives who share a common
purpose and responsibility, each member clearly understanding his/her function and
those of other members so that all pool skills and knowledge to provide an effective
primary health care service.

In brief, while a team is people working together to achieve a certain outcome, a
multidisciplinary team is a group of people with different training and experience working
together with a common purpose. Therefore the tasks they perform as team members may not
be the same but instead are related to their expertise in benefiting the common outcome. For
this study, the concept of multidisciplinary teams essentially describes the partnership on
family farms.
9.1.4 Marketing Symbolism
Murdock, Hartmann and Gray (1992), in their study of networks as a key factor in the
adoption of sustainable computer practices, found that promotional discourse may be an
explanation for gender differences in technology adoption.

The authors identified that

marketing strategies for technology seemed to be focussed towards male members of a family
network.

This point was highlighted through the concept of symbolic relationships in

Connell’s framework. The perception of a focus on masculine discourse in rural services,
such as extension and marketing, may be responsible for the poorer uptake of computer and
other technical activities by farm women.

Stewart (1997, pp.241-258), in her PhD dissertation on gender and technology in the cotton
industry, gives numerous instances where hegemonic masculinity is represented in
advertisements in specialist farm literature by depicting older men and heavy powerful
machinery. Conversely, emphasised femininity was symbolised in industry related journals
by young models on the catwalk wearing fashionable cotton garments. Rarely were women
depicted driving heavy machinery nor men modelling cotton garb. Within the ideologies of
farming, the symbolism of hegemonic masculinity versus emphasised femininity is associated
with Connell’s notion of power relations. However, the rural sector is beginning to change, as
in the latest Cotton Yearbook 2005. Images of wholesome family scenes are becoming more
common. This atmosphere is less threatening to women as it encourages their involvement.
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9.1.5 Social Capital
Putnam, an academic whose research interests include civil engagement, describes social
capital as “features of social organisation such as networks, norms, and trust that facilitate
coordination and cooperation for mutual benefit” (Putnam 1993, p.35). Social capital takes
place in social networks within a community, with norms that encourage people to participate
and cooperate, and the generation of trust between community members. It enhances the
benefits of human and financial capital which is associated with individual productivity, and
tends to be self-reinforcing and cumulative. According to Putnam (1993), working together is
easier in a community blessed with a substantial stock of social capital, and programs
designed to creatively combine individual choice with collective engagement. Social capital
is about the value of connections (Borgatti & Foster 2003, p.993).

Social capital in the form of social networks takes on particular importance in rural
communities (Simpson, Daws, Wood & Previte 1999). Social capital is considered a public
good since the shared trust and social networking it engenders builds productive, viable, and
sustainable communities.

Studies have shown that a vigorous network of grassroots

community associations such as Landcare can be as essential to rural development growth as
suitable investments and technology. Simpson et al. (1999) state that a sense of community
ownership facilitates the creation and implementation of new solutions such as technologybased solutions to the problems that face rural communities.

Nevertheless, as explained above in section 9.1.1, research has found that gender
homogeneity limits the social capital of women. The exception is for women who are
members of non-segregated gender networks (Borgatti & Foster 2003). While single gender
networks such as Wincott have much to offer in encouraging women’s participation, there
may be value for women seeking a higher profile as industry leaders, to consider gender
inclusive networks.

This may mean joining mainstream community and industry

organisations as well as single gender networks.
9.1.6 Group Learning
Kilpatrick and Bell (1999) and Kilpatrick, Bell and Falk (1999) published papers on studies of
teaching and learning in Australian rural society. The authors state that rural women should
not be ignored but valued as part of the team on family farms because of their importance to
the small farm business.
learning.

The authors promote a model of learning called whole team

Its emphasis is on enhancing social capital by effective communication,

commitment, shared vision and planning. Group learning through interaction with others has
the potential to influence individuals, family businesses, as well as communities. Even
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further, social capital plays an important role in influencing change, and sustaining an
environment that is ready to adapt.

Ben, a tertiary eductor, proposed a training model for CottonLOGIC which encompasses
elements of both social capital and group learning. His comments are repeated below. The
model offers skills development, community involvement, as well as local commitment.

Ben (professional): But I think the best way of improving uptake is to have people
using it and once they have made progress, they can be individually trained to handpick progressive growers [in order] to train them, have them use it for a season, then
run workshops where that local grower is the key presenter and can relate his / her
experiences, and then be available to mentor some of those growers. And in that way
you then have a local investment in the program.
Discursive and Tacit Knowledge
As explained in section 3.3 of chapter three and section 7.1 of chapter seven, Giddens (1984)
distinguishes between practical or tacit knowledge and discursive knowledge. He argues that
human beings are in a constant state of reflexive monitoring, and this awareness leads to a
‘double hermeneutic’. Giddens (1984, p.284) claims “all social research has a necessarily
cultural, ethnographic or ‘anthropological’ aspect to it. This is an expression of what I call
the double hermeneutics which characterises social science”. Thus human actors construct
their own realities through their knowledge, understandings, and interpretations.

The evidence from the interviews suggested that farmers, in the main, are practitioners and
retain stocks of tacit knowledge over a wide range of topics. This confirms the findings of a
paper by Christiansen, Callan, Roth and Bange (2004) on knowledge and learning in the
cotton industry, which found that overall farmers ‘learn by doing’. Furthermore, as discussed
in the literature review (chapter two), Attewell (1992) argues that diffusion theory (Rogers
1995) fails to recognise the two main types of communication, ‘technical knowledge’ versus
‘signalling’ 11. Attewell claims that valuable technical knowledge or learning is often amassed
by individual end users as they ‘learn by using’ or ‘learn by doing’. This style of learning has
implications for the transfer of knowledge to growers and has been incorporated into
interactive workshops and hands-on field days. These findings relate back to a statement by
Cox (1996, p.373) who argued, “the tendency for scientific knowledge to override practical
knowledge impedes communication”.
11

‘Signalling’ is defined as knowledge transfer from researchers or agronomists to users such as
growers.
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9.2 Women as Knowledgeable and Reflexive
Giddens’ notion of agency from structuration theory posits that human actors are both
knowledgeable and reflexive, able to monitor experiences and give reasons for actions.
Nevertheless, unacknowledged conditions and unintended consequences of actions mean that
social actors are never wholly in control (Jones, Orlikowski & Munir 2004). Like most rural
industries in Australia, the cotton industry is subject to volatility, as in the weather, market
supply and demand, costs and prices, legislative compliance, environmental policy, and
community expectations.

It is essential for women as farm partners to have the

resourcefulness to respond to these fluctuations. As Wajcman (2000, p.450) states, “not
enough attention is paid to women’s agency. There has been much criticism of of the all-toocommon tendency to treat women as the passive victims of technology”. The knowledge and
skills that women bring to the workplace are diverse, enrich rural society, and enable them to
adapt and cope. As Reese, a consultant, explained, the farm woman is often well-positioned
to be a farm manager.

Reese (professional): That’s right and there’s also things that women will see in
management that a man can’t see. Like a man is looking at the things all the time
whereas a fresh face, not necessarily the wife or the women involved, but any fresh
face but it’s normally the woman …

Women’s roles on farms vary from farm to farm and from season to season with on-farm and
off-farm work placing full demands on their times. Certainly for most farm women, their
time is in short supply due to the extensive and varied roles they assume. Some women,
especially when children are young, assume more traditional roles inside while others spend
more time on outside duties. In terms of decision-making responsibilities, again there are
variations. However, the pattern that emerges is that women cotton growers have more input
into the long term strategic decisions and less impact on the day-to-day operational decisions
associated with production.
9.2.1 Intellectual Outlay
Recent research identified women on farms as the dominant computer user in the family with
an improved adaptive ability in farm management due to increased use of computer-based
decision support tools (Bellamy et al. 2002). This study confirms the findings that the use of
farm management software such as computer-based DSS facilitates the farm management
roles of women on farms by allowing them to participate in the decision-making associated
with cotton production.
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technology in their lives such as increased access to production information facilitating a
more critical decision-making approach.

Almost all the women cotton growers interviewed were proficient with financial software.
Software for production management such as CottonLOGIC with its agronomy-based jargon
was generally rated too difficult although this was not the case for women with agronomic
training, demonstrating that computing skills can be learnt.

As explained earlier in chapters three and six, intellectual outlay with regards to
CottonLOGIC usage by the women in this study is multi-faceted. Intellectual outlay in this
study is considered to be influenced by the complexity of the software, the cooperation of
partners in its deployment, a reluctance to duplicate effort, and CottonLOGIC course teaching
and learning.

It was evident that for several women growers, a major reason for rejecting CottonLOGIC at
the decision phase of the innovation-decision adoption process (refer to chapter six table 6.1)
was because of shortcomings in their agronomy knowledge. This restricted their ability to
enter, analyse and interpret the data competently and meaningfully. These women were
competent computer users, as their skills with financial software indicated. However, their
unfamiliarity with agronomy defeated their determination to master CottonLOGIC. As a
consequence, the women felt that CottonLOGIC was too complex to learn. By way of
contrast, the professional women who had a background in agronomy were competent
CottonLOGIC users, regarding it as both simple and flexible. The evidence suggests that
appropriate and adequate formal training diminishes the gender distinctions in technology
usage. Hence, it is recommended that farm management software training, for women in
particular, includes elements of agronomy.
Collaboration and Cooperation
Collaboration and cooperation are associated with the concepts of homophily, social capital,
as well as teamwork, discussed above. Several women cotton growers lamented the fact they
had difficulty obtaining the data for CottonLOGIC from their male farm partner whose day
was largely spent in the fields. Data regarding farming operations were often logged in the
diary lodged in their farm partner’s pocket. This log was difficult to obtain, decipher, and
then transcribe to electronic form on computer. Moreover, other essential data such as spray
details and insect counts were generally in separate hard copy reports supplied by the sprayer
and cotton scout / bug checker respectively. Further, the women expressed problems in
obtaining accurate product costings for estimating production gross margins. For several
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women, their intention to use CottonLOGIC had been defeated at this stage. Collaboration
and cooperation rather than coercion may have solved the problem.

Collaboration and cooperation were also desirable qualities in dealings with cotton
professionals. Many women growers stated their reluctance to duplicate effort by keying the
insect count data into CottonLOGIC at home if the data had been already entered by crop
scouts or consultants agronomists at their office. In one instance, a computer-literate woman
grower suggested collaborating with the farm agronomist to email the data as a file. This
allowed her to analyse and interpret the data to generate customised status reports and graphs
for predicting pest pressures. This innovative solution for existing software practice by the
farm woman is an illustration of the recursive nature of technology where technology is both
medium and outcome of human activity. Moreover, the recursive nature of farm management
is displayed.

This example also demonstrates that the women growers are both

knowledgeable and reflexive, able to monitor experiences and give reasons for actions.
9.2.2 Women as Decision-makers
There are claims in the literature that farm women are an underutilised resource although their
changing status as legal farm partners has given them the opportunity to assume a greater role
in farm management (Alston 1995; 1998; 2000; Claridge 1998). Statements from two women
growers intimated discordant relations in farm partnerships when extended family were
involved. For these women, the situation improved when, with their farm partner, they
became the controlling entity and dominant decisions makers after extended family such as
brothers and brothers-in-law left the farm partnership.

Bellamy, Webb, Mayocchi and Leitch (2002) of the CSIRO Sustainable Ecosystems
published a report of a cross-industry rural Australian study exploring the use of technologies
for improved natural resource management. This is described in section 2.3.4 of the literature
review (chapter two). The report found that 70% to 80% of women in rural industries selfreported as jointly involved in major (strategic) decision-making with their farm partner /
spouse and / or other family members (Bellamy et al. 2002, p.58). Bellamy et al. (2002) also
found that the quality of those relationships was crucial in helping to foster greater
involvement in on-farm decision-making. These findings indicated an increase in women’s
participation since reported by Daniels and Woods (1997, p.5) where 63% of women farm
partners claimed to be involved in strategic decisions.

Nevertheless, according to Bellamy et al. (2002), only ten percent of cotton women
participated in joint decisions at an operational level compared with those in other rural
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industries such as beef and grains where 60% of women self-reported to contribute. This
meant that the women in the cotton industry seemed to be much less involved in the day-today decisions associated with production or marketing than in other rural industries. The
reasons for this have not been fully explored, but these figures mean there is scope for women
to increase their involvement at this level of decision-making.

This study confirmed the findings of Bellamy et al. (2002).

Several women growers

recognised that the use of financial software with associated knowledge of the farm budget
influenced their farm management roles, notably for strategic decisions. However on the
production side of the farming operation, the women were consulted less. For them, there
were numerous constraints. Aside from lacking confidence in their agronomic knowledge,
the main one was that the male grower and the farm consultant made decisions frequently and
hurriedly in the fields. This was to the disadvantage of many of the women partners who
were often not present. Furthermore, there was less trust in technology and more on intuition
and experience. Inevitably though, changes are occurring, such as BMP and IPM compliance,
which will lead to a reversal in decision-making processes with less dependence on instincts
and more reliance on accurate information combined with critical thinking. Again, this
scenario highlights the prospect that technology courses for women farm partners may need to
include an agronomy component to supplement software training. This would enable the
women to be better informed and, if they aspire to it, to participate more usefully in farm
decision-making at an operational level.

The interview data indicated that, while gender distinctions arguably exist on the farm, at a
professional level within the industry, they are less apparent. This confirms past research on
managers (Powell & Johnson 1995) that associates formal training with improving women’s
confidence as independent decision-makers and managers.

The authors found that in a

formally trained population, with similar levels of experience and intellectual ability, and with
equal access to information, gender differences in the nature and quality of decisions were not
significant. These findings could be related to women cotton industry personnel such as
agronomists and agribusiness managers. There appeared to be little difference between the
genders in the professional ranks. This fact endorses the view that technical skills are not
biologically determined.
9.2.3 Self-identity (Sense of Self)
In section 7.1 of chapter seven, the responsiveness of growers and professionals as
knowledgeable and reflexive agents to changing industry requirements was explored.
Giddens (1991, p.53) in Modernity and Self-Identity claims that self-identity presumes
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“reflexive awareness … the self as reflexively understood by the person in terms of her or his
biography”. Giddens (1991, pp54-55) informs us:

A stable sense of self-identity presupposes the other elements of ontological security –
an acceptance of the reality of things and others – but it is not directly derivable from
them. Like the other existential dimensions of ontological security, feelings of selfidentity are both robust and fragile

In the abundant literature on women on farms in Australia, personal conflicts between self
fulfilment and farm wifely duties have been regularly recorded (Sachs 1983; James 1989;
Alston 1995). Nevertheless for the women in this study, the sense of isolation, unhappiness
and despair regularly documented were not substantiated. Despite trying drought conditions,
only one women grower for one brief moment admitted to personal feelings of inadequacy
and discontent.

Tucker (1998, p.185) credits feminism with making “the body itself become subject to
reflexive awareness, as people become aware that the self is socially constructed as well as
biologically given”. This reflexive awareness includes an awareness of gender identity.
According to Connell (1987, p.194), “the notion of ‘gender identity’ at the core of femininity
and masculinity is the psychological counterpart of the notion of a ‘sex role’ into which one is
socialised.”. The trend has been to speak of multiple gender and sexual identities (Connell
2002, p.89).

The recent establishment of Wincott as a resource and support network by the women of the
industry denotes a recognition of their self-identity as women in the industry, of their
achievements, as well as restrictions in accessing knowledge. Wincott encourages members
to ask question and seek answers without discomfort. It is a source of motivation, support and
confidence to many of its women members despite some initial resistance from men in the
industry.

9.3 Farm Management Software
Using the innovation-decision process from diffusion theory, it was found that the adoption of
CottonLOGIC proceeded in a reasonably orderly and sequential manner. The innovationdecision process was usefiul for interpreting the stages of adoption or non-adoption as
described by interviewees. In addition, the properties of CottonLOGIC as an innovation were
examined. This section of the chapter has several dimensions: firstly, the properties of
CottonLOGIC are reviewed; secondly, the applicability of Trauth’s (2002) individual
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differences theory in women’s use of technology is discussed; and finally, Orlikowski’s
(2000) theory is applied as a technologies-in-practice and found to be more suitable than
Orlikowski’s (1992) earlier theory.
9.3.1 Software Characteristics
CottonLOGIC is a software package that consists of several modules. The background to its
development was presented in chapter two, its current role in the cotton industry was
presented in chapter five, while in chapter six, the characteristics of CottonLOGIC were
analysed from the interview data using the diffusion theory framework.
significant characteristic of CottonLOGIC was its perceived complexity.
commented on in section 9.2.1.

One highly
This was

Another significant characteristic is the divisibility or

modularity of the software. For the most part, the women cotton growers had deliberately
selected the modules pertaining to the recording of field and spray operations. These modules
enabled them to document the usage of fertilisers, herbicides, pesticides, and so on. This
meant that they were better informed particularly for managing costs of production and
improving sustainability. These modules were also envisaged as useful by cotton consultants
whose aim is to advise their grower clients by providing records of farming operations. The
prediction modules were in less demand by both growers and professionals although the value
of critical thinking was acknowledged.

Divisibility provided flexibility in its adoption and implementation.

In terms of future

development, modularity and teamwork are associated with methodologies such as Agile 12.
The development of record-keeping functions as well as marketing, sales, delivery, and
support could be handled under a joint venture with a commercial partner and the decision
support functions could be developed ‘in-house’ by the cotton industry.

For users, another important feature was compatibility with farmers’ objectives.

The

introduction of transgenic cotton seed varieties has impacted upon users’ perceptions of the
usefulness of insect prediction modules of CottonLOGIC.

The consequent reduction in

heliothis densities has meant the emergence of outbreaks of other pests such as mite and
whitefly. Thus the importance of heliothis models in spray management has diminished.
Moreover, many growers farm an operation that is no longer cotton-specific. They wish to
use software which integrates with their whole farming system rather than for discrete parts.
Further, as emphasised by the women growers, farmers are busy pragmatic people. Unless
12

The Agile methodology focuses on 1) adaptive rather than predictive methodologies; 2) people rather
than roles; and 3) self-adaptive (reflexive) processes. This methodology is well suited to dynamic
environments, small teams of motivated developers, and involved clients (Hoffer, George & Valacich
2005).
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use of CottonLOGIC becomes mandatory, as for BMP and IPM record-keeping compliance
and product traceability 13, there is less imperative to use it. Farmers resent wasting time
performing tasks with few financial returns.

The above findings confirm research by Blokker (1986, p.79) and Öhlmér, Olsen and
Brehmer (1998). These studies look at computers as decision aids for farmers in Europe.
Blokker claims that computer applications should be simple, not time depleting, with a focus
on record-keeping processes for operational management. He went on to state that, for the
majority of farmers, decision-making was dependent on an intuitive rather than a systematic
or analytical approach, as assumed by application developers or research scientists.
Hamilton, Woodruff and Jamieson (1990) in a rural Australian study of computer-based
decision aids, claim that computer-based agricultural DSS may eventually be accepted by
farmers but must address users’ problems, be easy to use, and be responsive to changing
demands.

There has been consistent and ongoing research into the success and failure of agricultural
DSS, particularly the latter, and the issues of addressing the needs of users has been examined
(Hamilton, Woodruff & Jamieson 1990; Wegener 1992; Cox 1996; Kerr 2000; Keating &
McCown 2001; Kuhlmann & Brodersen 2001; McCown 2001; Kerr 2004). Nevertheless, the
gender of the user has not intentionally been a factor in any of these studies. This study found
that in fact the woman farm partner in many cases has a very strong role to play in the
adoption and implementation process and most definitely should be consulted as a member of
the innovation-decision team.
9.3.2 Gender Differences in Technology Use
In the analysis in chapter eight, three dominant perspectives in technology usage were used to
examine gender distinctions in information technology usage, namely, inherent differences,
socially constructed differences, and individual differences theories. The first perspective,
represented by Turkle (1984), is that inherent biological differences are the basis for observed
gender differences. The second and opposing view is the social constructivist perspective,
represented by Tucker (1998), where gender differences are not grounded in biology but
recognised as learned behaviours, reinforced by patriarchal structures in society. The third
view, proposed by Trauth (2002; 2006), and the one most appropriate for this study, is that

13

In the Australian beef industry, from July 2005, cattle producers are required to electronically tag all
stock under the National Livestock Identification Scheme (NLIS) so that stock movements can be
recorded for greater traceability (http://www.dpi.qld.gov.au/nlis/). This requires substantial recordkeeping by the producer before uploading the data to an online national database.
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individual differences, along with societal and structural influences, are responsible for the
manner in which women interact with technology.

Individual difference theory assumes an interplay of individual personal characteristics and
social influences. The theory is analogous with structuration theory, which is a social process
involving the interaction of human actors and structural features of social systems. When
taken into account, the individual differences theory has relevance for this study as social
norms become less an imperative and biological distinctions between the sexes are seen to
diminish.

While gender divisions of labour still exist, there is evidence that individual

differences rather than gender are integral to team roles on the family farm.
9.3.3 Technologies-in-Practice
The background to the duality of structure theory by Giddens (1984) and the duality of
technology theory by Orlikowski (1992), both based on structuration theory, was presented in
chapter three. Both theories provided the theoretical framework for analysing the interview
data in chapter seven. In her 1992 article, Orlikowski (p.406) claims that technology is stable
and not subject to the whims of users to change it. This comes about because once it is
developed and deployed, it is thought to lose connection with the human actors who
constructed it. Hence, the link through technology between institution and human agent is
lost (refer to (C) in figure 3.2 of chapter three). In the context of this study, this aspect of
Orlikowski’s premise regarding the duality of technology is problematical, since the findings
of the interview data indicate that technology (and the institution of farm management) are
constructed and reconstructed by users. Furthermore, the association is ongoing.

The users of the technology, CottonLOGIC, such as cotton growers and industry professionals
constantly modify their engagement with it to achieve farm management objectives. Being
knowledgeable and reflexive agents, rather than use CottonLOGIC in its entirety, they modify
or re-invent it by implementing selected modules to meet their own particular specifications.
This may be for record-keeping or decision support or both or neither depending on the
compatibility of CottonLOGIC as an interpretive scheme for their seasonal objectives.
Furthermore, the re-inventions that users institute become incorporated into future revisions
of the software. In essence, the interaction between cotton farm management, agricultural
DSS, and users is dynamically recursive.

A later article by Orlikowski (2000) extends her structurational model of technology (1992) to
address the conundrum referred to above in figure 3.2. In this article, Orlikowski (2000,
p.407) focuses on the “emergent rather than embodied structures” of technology as
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technologies-in-practice (in use) rather than technology as an artefact.

A technological

artefact is the “bundle of material and symbol properties packaged in some socially
recognised form” (Orlikowski 2000, p.407) and is addressed in a paper (Orlikowski & Iacono
2001). The distinction in technology between artefact and in-practice helps to overcome the
dilemma of the structural properties of technology. Giddens (1984, p.33), in specifying
allocative resources, insists “… their materiality does not affect the fact that such phenomena
become resources …. only when incorporated within processes of structuration”. In essence,
allocative resources such as technology only become resources (structures) when in use (in
practice). Orlikowski (2000, p.406) reasons “while a technology can be seen to embody
particular symbol and material properties, it does not embody structures because those are
only instantiated in practice”. Therefore, focussing on technology in use is the practice lens
for studying the use of technology enacted in practice (Orlikowski 2000, p.408).
Furthermore, the use made of the properties of the technology is not predetermined in any
way (Orlikowski 2000, p.409).

With the rapidly changing form and function of technology, it was inevitable that the earlier
model by Orlikowski (1992) needed to be revised.

Orlikowski (2000 p.406) admits,

“assumptions of technological stability, completeness and predictability … are inappropriate
in the context of the dynamically reconfigurable, user-programmable, and highly
internetworked technologies being developed and used today”. Figure 9.1 below portrays
technology as a kind of social structure with properties assigned to a technological artefact as
a technologies-in-practice (technology in use).

Orlikowski (2000, p.410) maintains that

people “draw on their skills, power, knowledge, assumptions, and expectations about the
technology and its use, influenced typically by training, communication and previous
experiences”.

The progression of the duality of technology theory to include a practice lens has application
for this study. After analysing the interview data, it is apparent that figure 9.1 represents the
findings more fully than does figure 3.2. In the context of this study, software such as
CottonLOGIC, when initially constructed reflects the development team’s view of the world,
for example, in the Integrated Pest Management (IPM) properties it embodies. Through
recurrent use, re-design and re-development, the software is enacted to better reflect users’
requirements as technologies-in-practice.
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Figure 9.1: Enactment of Technologies-in-Practice
Source: Orlikowski (2000, p.410)

It is also interesting to note that in figure 9.1, Orlikowski has designated the existence of
“Other Structures”. In the context of this study, it could be argued that other social structures
could be Best Management Practices (BMP), which incorporates on-farm workplace health
and safety with farm safety accreditation, management and use of chemicals with chemical
accreditation, and also water use efficiency. While not computer-based, they are nevertheless
information systems. Eventually, through routinisation, defined by Giddens (1984, p.60) as
“… integral both to the continuity of the personality of the agent and to the institutions of
society …”, BMP and even critical thinking can become institutionalised as best practice.

The technologies-in-practice model is an illustration of the resolution of the dichotomous
relationship between technological voluntarism (social systems produced by human actions)
and determinism (social systems shaping human action) (Orlikowski & Robey 1991, p.166).
As explained by growers, many predetermined factors influence and even control an outcome
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from a cotton crop. These can include global supply and demand, prices, weather events
especially drought, and government policies. All the same, a cotton grower can manage risks
to some extent thus mitigating some of the negative consequences by forward selling portions
of the crop, practising water conservation, being informed through involvement with industry
associations, and farming in a sustainable fashion through BMP and IPM.

9.4 Informing Farm Management
As discussed in chapters three and eight, and above in section 9.1, communication is crucial
for transmitting knowledge about the features of CottonLOGIC, as well as for innovative
practices for improved farm, natural resource, and risk management. It was evident from the
study that the family farm enterprise kept records on a range of management data such as
financial, operations (seed, pests, chemicals, fertiliser, spray, water, weather and yield),
quality assurance, and even property maps. In most cases, the financial data from invoices
and receipts was entered into the farm office computer by the woman cotton grower however
the production data was more of a problem. It was usually recorded in a diary by the male
farmer and lodged in his shirt pocket. This made the transciption to electronic form a difficult
process for the main computer operator, usually the woman.

There are arguments as to the value of an agricultural DSS such as CottonLOGIC. While
some growers consider instincts and experience are the most valuable attributes for decisive
farm management, others regard accurate and up-to-date production records as essential to
encourage critical thinking and astute decision-making. George, an independent consultant,
was optimistic that computer-based DSS could empower the farmer.

George (professional): They [DSS] have the potential to put the management of
diseases back into the hands of the people who live there, so far it’s mainly the male
partners, the man. But increasingly both…

Alternatively, Cox (1996) argues that communication between researchers and growers is
essential, and DSS should not be a substitute for that communication since it limits
knowledge transfer through the filtering process.

Cox (1996, p.374) recognises that

“…provision of a DSS becomes a substitute for communication, rather than contributing to
the identification, development and realisation of novel possibilities”. However, the findings
of this study suggest that CottonLOGIC users do not regard a DSS to be a substitute for
communication. Rather, it is considered to be just one of several mediums for communicating
research findings to cotton growers. Nevertheless, the findings indicate that DSS usage does
evoke new possibilities for the user, especially when there is cooperation by stakeholders.
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9.4.1 Future Options
In 2003, Dr Mike Bange, quoted from the Australian Cotton CRC website (2003), implied
that there was an urgent need to upgrade the development and delivery of decision support in
the Australian cotton industry.

… our present DSS products (especially CottonLOGIC) have been developed in an
environment, which is no longer supported within present computer operating
systems and may not function in the near future.

Recently, a panel of independent experts evaluated the effectiveness of extension and
education in the cotton industry (Cotton Yearbook 2005, p.94). In relation to the DSS
program, they observed:

Decision support systems are becoming more refined applications of hard science.
As decisions support systems become more exact and user friendly, they will gain
wider acceptance. The availability of web-based information platforms will also
contribute to the greater use of these systems.

The program may need to shift its focus from individual grower tools and on-farm
usage to a more general format managed by a trained individual or organisation who
then distributes outputs via a web-based regional network. Growers may not be the
best target audience for this technology.

This message is contradictory. The review team predicted more user-friendly software tools
with wider acceptance, yet they also recommended limiting DSS use to the trained consultant.
It could be assumed that the consequence would be to remove the control of more farm
decisions away from the grower and towards the consultant.

Furthermore, the

recommendation of the report was that:

The current resources into DSS be maintained. It [the panel] further recommends
that the DSS group begin discussions with appropriate commercial groups with a
view to developing partnerships to test, market and support the use of DSS tools and
software within industry.

The outcome of the proposal in the above statement is vague. If the DSS group (CMSS
development team) collaborates in a commercial venture, it would presumably be for record-

Chapter 9

Page 212

Findings and Discussion
keeping not decision support. As discussed in chapter one, commercial Australian enterprises
such as Fairport Technologies and Ag-Data Australia already successfully develop and
market multi-cropping farm management software with record-keeping functions. Yet from
the statement above, the review team recommended that “growers may not be the best target
audience for this technology”. It is undetermined who will use the record-keeping functions.
Interestingly, the possibility of a new business model through commercial partnerships was
raised several years ago by Hearn and Bange (2002, p.54). The authors foresaw that “joint
ventures may be a way forward where clients want features beyond the scope of science to
provide”.

Cotton consultants, Doyle and Coleman (2005) recently produced a report on a study of the
Cotton DSS program. It was a mixed qualitative and quantitative study based on a positivist
epistemology. Doyle and Coleman (2005) found that growers who use consultants more
regularly to perform services are more likely than other growers to use a higher number of
CottonLOGIC tools. While explanations are ambiguous, it appears that these growers are
more conscientious in every aspect of production therefore they expect more from both
themselves and their consultant. This aspect of farm management warrants further study.

Technology convergence, whilst offering a range of options such as video, audio, Internet and
data combined in a mobile phone, is also a dilemma for the industry (refer to ‘Pocket PC’ in
the Glossary). Although many participants were keen to have the latest technology such as
GPS and GIS available through CottonLOGIC, the development and delivery are subject to
rapid ongoing changes in the telecommunications industry.

An interesting finding from the Bellamy et al. (2002) cross rural industry study was that
women in the beef industry were participants in all farm decisions as well as the greatest users
of technology. These women had the fastest access to the Internet with broadband two-way
satellite connections. This is in contrast to the cotton industry where the majority of clients
are still coping with slow dial-up landline links. Furthermore, in the beef industry the women
are able to “link financial management information to cattle records and production
information in an integrated way using integrated software for scenario analysis to explore
options and decide on strategies to be taken” (Bellamy et al. 2002, p.61) meaning that the
women can see “the direct link between production and profitability” (Bellamy et al. 2002,
p.21). This is worth reviewing in the context of cotton.
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Conclusion
In this chapter, I have interpreted the interview data after analysis in the previous three
chapters, informed by the theoretical framework and based on the research objectives
provided in chapter one. The findings take into account the three main elements of the study
based on the three dimensions of structuration theory. These are Australian women cotton
growers as human actors, an agricultural DSS CottonLOGIC as a modality, and farm
management as an institutional structure, interspersed with the notion of communication in
interaction. In applying Orlikowski’s (2000) concept of technologies-in-practice, software
such as CottonLOGIC is enacted as a structure rather than a modality to reflect recurrent use.

The importance of effective communication between stakeholders in the cotton industry such
as husband and wife as farm partners, and industry professionals with growers as clients,
weaves through the findings. Communication takes place by various means including social
networking, knowledge transference during technology usage and training, and through the
deployment of farm management software such as the agricultural DSS, CottonLOGIC. This
confirms the statement by Cox (1996, p.376) that “the criteria for success … should relate to
the critical insights gained through improved communication of the different perspectives of
researcher and farmer”. Collaborative and cooperative multidisciplinary teamwork between
farm partners is a key to optimal decision-making, allowing a diverse range of skills and
experience to be incorporated into the family partnership. On the family cotton farm, the
focus is shifting from gender differences to gender relations as highlighted in the statement by
Connell (2002, p.9) that “gender relations do include difference and dichotomy, but also
include many other patterns” but “the key is to move from a focus on differences to a focus on
relations”.

The notion of networking has been expanded into concepts of social capital with connotations
of trust and cooperation leading to concerted community effort and a model for group
learning. Community engagement is imperative in the rural sector for local ownership of
training courses and the acceptance of resource management principles. Women in the cotton
industry are being actively and ably fostered by the newly formed single gender organisation,
Wincott.

Wincott provides all manner of activities to support, inform, encourage and

empower women in the Australian cotton industry to have skills, confidence and an informed
voice. Women cotton growers are being informed through homophilous and heterophilous
communication, influencing the construction and reconstruction of innovative software usage
and existing farm management practices.

Past research indicates, however, that further

benefits accrue by integrating single sex networks with mainstream community groups.
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Evidence suggests that farm women’s decision-making prospects and software skills would
benefit from training courses that lessen the intellectual outlay expended by the women in
performing those functions by the inclusion of an agronomy component in the learning. This
is crucial if women cotton growers are to utilise production software to best effect. As
explained, perceptions have associated farming with male activity. Recent changes where the
representation of farming is through the images of family groups are impacting on women’s
roles and expectations.

The agricultural DSS, CottonLOGIC, is highly respected as a medium for insect prediction
modelling and critical thinking.

Although some of its attributes are to be commended

CottonLOGIC has become outmoded over time and all aspects of its design, development,
delivery, and support need to be re-assessed.

All the same, the findings reveal some

contradictory statements regarding proposals to re-develop CottonLOGIC as a joint
commercial venture although rural research funding bodies continue to commit to investment
in agricultural DSS.
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Chapter 10: Conclusion
Introduction
This dissertation describes the study of the farm management roles of women on Australian
cotton farms through the use of farm management software such as the agricultural decision
support system (DSS) CottonLOGIC.

This topic is expected to contribute to scholarly

knowledge in the research domain of the study. Previous research such as Stewart (1997) and
Bellamy, Webb, Mayocchi and Leitch (2002) explored a similar research domain with,
however, variations from this study as discussed below in section 10.3. The use of an
interpretive single case study approach and multiple theories has provided rich insights into
the lives of study participants. In brief, it has allowed a first-hand investigation, involving
several field trips to study participants in their natural setting, taking place over an extended
period of time, and producing a textual analysis of rich insights after a period of reflection.

In this chapter, I review the findings of the study in relation to the research problem and
objectives identified in the introductory chapter (chapter one). Furthermore, I evaluate the
quality of the study through the seven principles proposed by Klein and Myers (1999).
Finally, I appraise areas of future research as well as the limitations of this study and its
contribution to knowledge.

10.1 Research Objectives and Problems
This study has ontological, theoretical, methodological, and practical research objectives, as
pointed out in chapter one. These goals are reviewed below in light of the findings discussed
in chapter nine, the theoretical and research frameworks examined in chapters three and four
respectively, and the literature review presented in chapter two. The research problems were
identified and stated in chapter one
10.1.1 Fulfilment of Research Objectivess
This study was primarily ontological, that is, interpreting the reality of Australian women
cotton growers and their use of farm management software for decision support by enriching
the understanding of the constructs through the engagement of both the researcher and
researched. The ontological goal was the most significant aim of the study and will be
discussed before the theoretical, methodological, and practical objectives. The ontological
findings take into account the three main elements of the study: Australian cotton farm
women, agricultural DSS, and farm management. It is anticipated that this combination of
elements fills a gap in the research literature not previously explored as a whole.
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Ontological Objectives
The literature review highlighted farm women as an undervalued and even underutilised
resource despite a diversity of skills and experience often gained off-farm. However, with an
escalating role as a farm partner, changes in farm women’s responsibilities are inevitable.
Previous research found that traditional divisions of labour were the norm on the family farm
although variations were evolving with more men willing to help inside and more women
prepared to work outside when the necessity arose. Furthermore, farming has been socially
constructed in the media as a masculine pursuit. Previous studies indicated that farm women
were the dominant users of the farm office computer, especially for financial applications,
although cooperation and collaboration with farm partners in the use of the farm office
computer was recommended for a more effective outcome.

Moreover, the literature

suggested that training impacted positively on good farm decision-making.

This study found that effective interpersonal communication between stakeholders in the
cotton industry such as husband and wife as farm partners, and industry professionals with
growers as clients, was the key to improved decision-making. Communication took place in
the industry by various means including social networking, knowledge transference during
technology usage and training, and through using agricultural farm management software
such as the DSS, CottonLOGIC. Good communication was found to be essential if women
cotton growers were to utilise production software such as CottonLOGIC to best effect and to
participate more in operational decisions.

The findings of the study indicated that, despite apparent gender disparities on the family
farm, the presence of empathy and shared goals between farm partners overrode ‘gender
heterophily’ to become ‘gender homophily’.

Furthermore, multidisciplinary teamwork

permitted a diverse range of skills and experience to be incorporated into the farm business
partnership. Far from being passive agents on family cotton farms, women were influential in
strategic decision-making in areas beyond the domestic sphere to include health and safety,
resource management, and farm finances.

In this study, the notion of social networking was expanded into concepts of social capital
with connotations of trust and support leading to concerted community effort and the concept
of group learning. Community engagement was recommended for the adoption of industry
best management principles and local ownership of training courses. Evidence indicated that
farm women’s decision-making prospects and software skills would benefit from training
courses that took into account the intellectual outlay expended by the women. Furthermore,
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the inclusion of an agronomy component in courses would demystify this aspect of farm
management. The representation of farming in the media as a family-inclusive team rather
than exclusively a male domain is encouraging for women. This optimism has accelerated
since the formation of Wincott, which is enjoying a deservedly high profile in the rural
sector 14.

Previous research was directed to the failure of agricultural DSS to be fully accepted by the
industry. Yet this study (although admittedly interviewees were growers and professionals
with exposure to farm management software) found that the impact of the agricultural DSS,
CottonLOGIC was far-reaching, even if controversial. CottonLOGIC is highly respected as
cotton-specific farm management software for record-keeping, insect prediction modelling,
and critical thinking although, as expected of software developed in the late 1990s, in need of
a complete overhaul. All the same, the research findings contradicted some recent ambiguous
statements on CottonLOGIC redevelopment and delivery by a review panel with its focus on
decision support rather than record-keeping.
Theoretical Objectives
This dissertation is more than its ontological findings, as explained through the other
objectives in the remainder of this section. The following review of the theoretical objectives
of the study traces the theoretical path of the dissertation. The main theories, structuration
theory by Giddens (1984), diffusion theory by Rogers (1995), and gender relations theory by
Connell (2002), are based on opposing paradigmatic assumptions (refer to section 4.3 of
chapter four). As a consequence, the study was informed through the richness of multiparadigmatic perspectives and an abundance of sensitising concepts which was reflected also
in the methodological implications of the study. The study is believed to be unique in its use
of these theories in combination. The study was enriched further by drawing on other
writings of these authors (Connell 1987; Giddens 2001; Rogers 2003) as well as
complementary theories by other authors (Orlikowski 1992; Orlikowski 2000; Trauth 2002;
Vanclay & Lawrence 1995) as reviewed below.

Both main theories, diffusion theory and structuration theory, make little or no mention of
gender. Murgatroyd (1989, p.148), in a critique of structuration theory, claims that if gender
relations were addressed within structuration theory, it “would yield insights of fundamental
importance for critical sociology”. I was aware that previous scholarly publications (Nielsen,
von Hellens, Beekhuyzen & Trauth 2003; Beekhuyzen, Nielsen & von Hellens 2003; von
14

Kate Schwager, Coordinator of Wincott, recently won the New South Wales Rural Woman of the
Year 2006 title sponsored by the Rural Industries Research and Development Corporation (RIRDC).
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Hellens, Nielsen & Beekhuyzen 2004) had utilised the dualism / duality debate of
structuration theory to analyse gender through discourse. Nevertheless in this study, the
conceptual inadequacy in structuration theory with no specific notion of gender precipitated
the search for a more comprehensive and sympathetic theoretical framework, that was also
compatible with structuration theory. This was gender relations theory by Connell (2002)
from the critical, emancipatory, and subjective tradition.

Interpersonal communication is a concept common to both the processes of structuration and
diffusion and thus provides a link with gender relations. In chapter eight, gender concepts
were analysed through the notions of homophily and heterophily from diffusion theory, and
through the notions of cotton growers being enabled and constrained by technology from
structuration theory. Additional gender analysis was performed through gender relations
theory by Connell (2002) as explained above, with its gender structures encompassing power
relations, production relations, emotional relations and symbolic relations. Further insight
into gender differences in technology usage was provided by the three main theories:
essentialism, socially constructivism, and individual difference theory by Trauth (2002), with
the latter being most relevant for the study.
Methodological Objectives
The methodological goal of the study was participation in the research setting by a qualitative
single case study. This is the ideographic approach where the social context is understood by
the researcher through obtaining first-hand knowledge of the participants under investigation.
This was achieved mainly by semi-structured interviews and was discussed in chapter four.
Nandhakumar and Jones (1997) claim that there is a paucity of IS research using engaged data
gathering methods although interest is growing. One of the problems of engaged studies, the
issue of interpretation of interview data, is discussed above in section 4.4.6 of chapter four
and below in section 10.2 in the evaluation of the research.

The arguments regarding rich insights or theory generation as well as generalisability from a
qualitative single case study were presented in section 4.4.7 of chapter four. In essence,
according to Walsham (1995, p.80), rich insights is the capturing of “insights from the
reading of reports and results from case studies that are not easily categorised as concepts,
theories or specific implications” and is a category of generalisation. Furthermore, according
to Gioia and Pitre (1990, p.599) “multiparadigm approaches to theory building can generate
more complete knowledge than any single paradigmatic perspective”. Stake (2000) claims
that generalisation is unavoidable in a case study, since the findings of the case may be
generalised to what can happen in the future and to other situations.
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Based on the above academic statements, this study provides rich insights into the research
topic with a lesser emphasis on the generation and testing of theory. This is consistent with
the ontological preoccupation of the study. Nevertheless, some generalisations can be drawn.
One of these is the changing role of Australian women cotton growers which can be
generalised from the specificity of cotton to the broader context of Australian farming. In line
with the comment by Lee and Baskerville (2003, p.241), this topic is considered for future
research in section 10.3.

Whether research is conducted quantitatively or qualitatively, there is only one
scientifically acceptable way to establish a theory’s generalisability to a new setting:
it is for the theory to survive an empirical test in that setting
Practical Objectives
Lastly, the practical objectives of the study are considered. The practical implications are an
extension of the ontological goals given above and are not intended to be prescriptive.
Practical implications could have a rural societal focus: for example, by taking into account
the role of women cotton growers when promoting rural goods and services, and when
advertising for farm managers on rural properties. The notion of multidisciplinary teamwork
suggests that a diverse range of skills and experience are valuable for the family farm
business.

Practical implications may have a technology focus. Since the Australian cotton industry is
currently reviewing its investment in computer-based decision support, the findings may offer
some guidelines to future design and development of agricultural DSS with target users in
mind. All the same, this dissertation is in no way a business plan for the implementation of a
future cotton DSS program. In table 10.1 below, queries are repeated which were raised in
the conclusion of chapter six along with responses.
Table 10.1: Queries and Responses Addressing Practical Objectives

Should the development team concentrate

Limited record-keeping would still be

on the decision support modules that have

required such as insect counts for decision

earned the respect of the cotton industry?

support although the absence of recordkeeping modules for farming operations
means that usage could be targeted towards
consultants and agronomists since the appeal
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to growers would be reduced.
Should the development team continue to

CottonLOGIC is cotton-specific while

invest in the record-keeping modules

commercial software is not. If redeveloped,

despite the increasing popularity of

CottonLOGIC could focus on record-keeping

commercial farm management software

for compliance with Best Management

such as PAM?

Practices (BMP), Integrated Pest Management
(IPM), as well as global traceability
requirements as standardised in the beef
industry under the National Livestock
Identification System (NLIS).

Would it be feasible to set up a link in

Additional to the arguments offered above,

CottonLOGIC to commercial software for

the cotton market is small and this may not be

the purposes of record-keeping?

a financially viable option for a commercial
company.

Should future software investment attempt

The current version of CottonLOGIC

to incorporate all aspects of CottonLOGIC?

incorporates both record-keeping and decision
support. It is a niche market and the expense
of such an investment needs to be justified.

Are workshops the best way to inform users

Communication takes place through a variety

of the software?

of channels in the industry. Workshops are
just one. As discussed, in the main farmers
learn by doing. Suggestions from the study
for CottonLOGIC courses include:
o

an agronomy component for women
cotton growers

o

some courses conducted through
Wincott

o

gender-aware workshops (some
separate and some combined)

o

distinct workshops for novice and
experienced users

o

drop-in (day and night) sessions for
easier access

o

community ownership by training a
local grower as a local expert

o
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BMP and IPM record-keeping
o

increased interactivity in workshops,
maybe linked with in-field
demonstrations and field days with
family participation

In chapter one, along with the practical objectives, three concerns for the practical objective
were raised. They are reiterated here and addressed briefly. Firstly, there is the criticism that
although farm women are now more involved with farm management (The Rural Women &
ICT's Research Team 2000), in fact, many have neither the wish nor the time to make
decisions in the technical and production areas of farming which are supported by DSS
(Easdown 2001, personal communications). In response, while this is undoubtedly true, there
is mounting evidence that women as legal farm partners are increasingly involved with more
aspects of farming than was the case for an earlier generation of women. The influence of
women cotton growers already extends beyond the domestic sphere towards finances, human
resources, health and safety, and natural resource management.

Secondly, there is the concern that even if farm women competently used a DSS, management
advice from farm women in the more technical aspects of farming may not be taken seriously
by male farmers (Daniels & Woods 1997). There are professional women in the cotton
industry trained as agronomists, consultants, and experimental scientists who are being taken
seriously. This is despite only recent access to agricultural courses. It would therefore be
expected that farm women would be taken seriously once they have demonstrated their
competence.

Finally, there are studies recording numerous DSS failures in the past. This dissertation has
demonstrated benefits from a cotton DSS program, one of which was as an industry best
practice benchmark. This has lifted industry standards and would be expected to do so
through future compliance.
10.1.2 Fulfilment of Research Problems
The research problems were identified in chapter one and are connected with the ontological
findings.

They are repeated below.

While answers to these questions are provided

throughout the data analysis chapters of the dissertation (chapters six, seven, and eight), and
especially in the interpretations in the findings chapter (chapter nine), they are recapped
below.
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1. Do computer-based agricultural decision support systems (DSS) have characteristics
that influence their use by women cotton growers for farm management?

Evidence from the study indicated that while all attributes of an innovation (relative
advantage, compatibility and congruence, complexity, trialability and divisibility, and
observability) from the traditional diffusion model influence the way women cotton growers
use an agricultural DSS, the divisibility or modularity of the software is especially significant.
All the same, compatibility with farm management goals is essential and may include multifunctional integration with cutting-edge technologies such as soil and yield monitoring by
global positioning systems (GPS), field mapping by geographic information systems (GIS),
insect pressure simulation by DSS, and Web capabilities. Nevertheless, the intellectual cost
of trying to use the software became too burdensome for many of the women due to their lack
of agronomic and other technical knowledge.

2. Is there evidence that use of agricultural DSS by women cotton growers influences
the design and development of DSS?

Farm women are the dominant users of farm office computers, in particular for financial and
off-the-shelf applications. Evidence from the study indicated that as joint partners in the
family farm, many women cotton growers are increasingly motivated to learn about farm
management and that adoption rates of production software may increase if women’s
contribution was encouraged. Aside from social networking, Wincott was established to
encourage women cotton growers to advance their technical skills. Furthermore, there was
recognition of a global trend towards comprehensive and timely record-keeping for world
market product traceability and accountability through the supply chain. As was discussed in
section 9.4 of the findings (chapter nine), progressive women in the beef industry using
integrated management software can observe “the direct link between production and
profitability” (Bellamy et al. 2002, p.21).

Applying Orlikowski’s (2000) concept of

technologies-in-practice, through recurrent use, re-design and re-development, software such
as CottonLOGIC, is enacted and re-enacted to better reflect requirements of users and clients.

3. Are the farm management roles of women cotton growers influenced by agricultural
DSS usage?

The study suggests that women cotton growers are participants in most long term decisions on
the family farm although their involvement in day-to-day operational decisions is less. Since
women construct their own meanings during the use of agricultural DSS, using agricultural
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DSS would provide an improved adaptive ability to their farm management roles. As already
stated, effective communication is a key to improved decision-making on the family farm.
Communication takes place by various means including social networking, knowledge
transference during technology usage and training, and through the deployment of farm
management software such as the agricultural DSS, CottonLOGIC. Even so, the women of
the industry would benefit from greater collaborative effort from their male farm partners.

10.2 Evaluation of the Research
The criteria of rigour, validity, and reliability were discussed in section 4.4.7 in the chapter on
research strategy (chapter four) as contributors to the quality of an interpretive case study.
Essentially, rigour, validity, and reliability in qualitative field studies depend on sound
methodology, transparency in terms of biases and decision trails, accuracy of data, plausibility
of interpretation, and a clear explication.
10.2.1 Principles for Interpretive Field Research
As discussed in chapter four, Klein and Myers (1999) constructed a set of seven principles as
guidelines for the conduct and evaluation of interpretive field studies in the field of IS based
on hermeneutics. This framework is applied below to evaluate the study and I have attempted
to relate these principles back to the qualities of rigour, validity, and reliability.
1. The Fundamental Principle of the Hermeneutic Circle
According to Klein and Myers (1999), this is the most fundamental principle of the
hermeneutic circle. It suggests that an understanding of a whole is acquired iteratively by an
interpretation of its parts and their relationships. In this study, the ‘parts’ are the researcher’s
preliminary understanding of the relationship of women cotton growers with farm
management through interaction with the agricultural DSS CottonLOGIC. The ‘whole’ is
emergent, shared meanings from further interactions with participants, including industry
professionals.

This occurs iteratively through subsequent field studies and analysis to

improve the reliability of the study.
2. The Principle of Contextualisation
This principle refers to understanding the historical and social environment of the study. The
context is contained in the first five chapters of the dissertation and consists of the
background to the literature and the research site (the cotton industry), and the conduct of the
study. Additional contextual material such as a short biography of each interviewee is
presented in the appendices. In particular, an appreciation of the context has an influence on
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the internal validity of the study by reducing the influence of the researcher’s own
preconceptions though improved awareness of the topic.
3. The Principle of Interaction Between the Researchers and the Subjects
This principle refers to the social construction of research material through social interaction
with interviewees in field studies. The fundamental data gathering method of the study was
face-to-face and telephone interviews based on triangulation of data and purposeful sampling
as recounted in the chapter on research strategy (chapter four) and the chapter on the conduct
of the study (chapter five). The rigour of the study was expected to improve through the
application of this principle.
4. The Principle of Abstraction and Generalisation
This principle relates the subjective knowledge acquired through principles one and two to be
generalised as concepts or theories. This was discussed earlier in chapter four and within this
chapter under methodological objectives.

Walsham (1995) categorises generalisation as

concepts, theory, specific implications, or rich insights. Distinct from the representativeness
of findings (external validity) in quantitative studies, generalisability in a single interpretive
case study such as this, involves generalising from empirical, rich descriptions to theoretical
statements. For this study, the outcome is rich insights rather than the generation or testing of
theories.
5. The Principle of Dialogical Reasoning
This principle requires the researcher to look for possible biases in interpretation.

As

explained in the introduction to the study (chapter one) and in the conduct of the study
(chapter five), my background includes experience as the joint owner/operator of a
Queensland cattle property, technology teaching in the university sector, and as a woman in
both these spheres. These experiences have undoubtedly left me with preconceived notions
that have accompanied me into the study. The intellectual lens to offset these biases include
triangulation of data where sources are both women cotton growers and industry
professionals, and triangulation of theory where multiple theories are used to analyse and
interpret data.

Furthermore, data gathering, analysis, and interpretation were performed

iteratively over a three year period, as explained in chapters four and five. It is expected that
these methods would counter entrenched preconceptions to enhance the rigour and validity
(and thus reliability) of the study.
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6. The Principle of Multiple Interpretations
This principle requires sensitivity to possible differences in interpretations by participants
when describing the same situations. Lee and Baskerville (2003, p.230) draw attention to the
fact that “the meanings that people create and that they attach to the world around them” are
present in the data of interpretive research. In the analysis chapters (chapters six, seven, and
eight) and the findings chapter (chapter nine), I was aware of varying interpretations.
Nevertheless, these conflicting views represented compelling alternative viewpoints and were
valuable insights into the multiple functions of the software.
7. The Principle of Suspicion
This principle requires the researcher to assume a critical perspective by not taking the
comments of participants at face value. This is a significant issue in interpretive research with
engaged data gathering methods, as discussed in section 4.4.6 of chapter four. I was well
aware that the quality of the interview data was dependent on the interpretation of my
questions by interviewees and their perception of events, as well as my interpretation of their
responses. The possibility existed that interviewees were trying to impress me with their
responses although the naturalness of the surroundings and the earnestness of their responses,
caused me to dismiss these suspicions. Therefore, this principle is not well developed in this
study. Moreover, I anticipated that the application of the other principles, given above, would
help to counter the problem.

10.3 Future Research
The research domains are gender, technology, and rurality. The specific elements of the study
are Australian women cotton growers, agricultural DSS, and farm management.

The

theoretical framework consists of three main theories with multi-paradigmatic perspectives, as
explained in chapters three and four. Therefore, this study explored quite a few concepts
from multiple theories in a broad fashion in order to achieve the study objectives, as discussed
above in this chapter. Several of the concepts were determined early in the study such as
those embedded in diffusion and structuration theories. Others concepts emerged out of the
data, such as themes related to gender relations. The study was exploratory and iterative and
did not focus on one particular variable, although the notion of communication threaded
through the interview data.

Inevitably, some aspects of the study have not been investigated to any depth. These include
the following topics and could be the basis for future research.
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•

The notion that home and workplace merge on family cotton farms. An instance of
this is when a woman agronomist becomes a mother and spends more time based at
home.

The impact on gender relationships could be explored from a feminist

epistemology.
•

Multidisciplinary teams on family cotton farms. As stated in section 9.1.3 of chapter
nine, little research has focussed on teamwork in the rural sector.

•

The integration of agricultural DSS with GPS and GIS, and even the incorporation of
knowledge management and business intelligence (BI) (desktop or web-enabled).
Cotton growers and their agents expect agricultural DSS to remain relevant.

•

The changing roles of farm women in other farming sectors of Australia and overseas
(as distinct from the narrower focus of this study into the cotton industry).

•

Investigating the application of individual differences theory of gender and IT in the
rural environment.
10.3.1 Study Limitations

As already stated, inherent within its exploratory intent, the scope of the study was broad
since it covered multiple theories and research domains rather than focussing on just one
factor, such as communication, and one domain, such as gender. Furthermore, in line with the
ontological objectives of the study, little attempt was made during analysis to separate
statements of cotton growers and industry professionals as themes were examined from the
perspectives of both. Another constraint was methodologically based. According to the
sampling criteria, the study interviewed cotton growers who had been exposed to
CottonLOGIC and were therefore registered on the CottonLOGIC and /or Wincott database.
These were information-rich cases, not statistical representations of the cotton industry.
Undoubtedly, there are women growers in the industry who had a story to tell, yet did not fit
the sampling criteria.

Patton (1987 p.162) identifies distortions in research design due to sampling decisions. These
may manifest as problems encountered in this study. Firstly, the data collected may have
been affected due to “selectivity in the people who were sampled either for observations or
interviews”. The sampling method selected in this study purposefully limited the source of
data as befitting qualitative and ideographic research. If the study had been nomothetic,
quantitative, and statistically driven, and the data gathering technique had been a mail or Web
survey rather than face-to-face and telephone interviews, other participants may have been
included in the sampling.

The multi-paradigmatic nature of the study has been cited

previously. A survey would have been in keeping with the positivist assumptions of diffusion
theory. However, I had been cautioned against using that data collecting method when
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several interviewees in the pilot study remarked that the rural sector had been over-surveyed.
These interviewees expressed their gratitude that I had made the effort to visit them face-toface rather than send a survey which, they claim, would have ended up filed in their rubbish
bin.

Patton (1987 p.162) refers also to problems of temporal sampling. The study took place over
a three year period, during which time, attitudes to CottonLOGIC overall had evolved from
optimism to a more pessimistic approach as expected because of software’s short life span.
These dispositions were drawn out of the interview data with various statements made by
participants. Table 6.1 in chapter six depicts the adoption stage reached by participants and
specifies the corresponding field study, namely the years 2002, 2003, or 2004. If the focus of
the study had been to investigate technology adoption longitudinally, I may have returned to
interviewees to further investigate the adoption process over time.
10.3.2 Contribution to Knowledge
In the introductory chapter of this dissertation, the contributions of the study were identified
as those for research (literature and theory) and practice. As explained, there was a dearth of
scholarly literature in the domain of the study, gender, DSS, and cotton farm management,
certainly within the context of Australian cotton. Hence, one consequence of my study is the
contribution to knowledge by expanding the existing literature.

The studies by Stewart (1997) and Bellamy, Webb, Mayocchi and Leitch (2002) bear the
closest resemblance to my research.

While Stewart (1997), in her PhD dissertation,

investigates gender in the Australian cotton industry, exploring interactive communication
technologies (ICTs), my study concentrates on DSS technology. Similarities exist in the
application of Connell’s theories, although Stewart uses Connell (1987), while my study uses
Connell (2002) along with themes from diffusion and structuration theories. Stewart (1997)
found that ideologies of technology, like family farming ideologies, are overwhelmingly
masculine, and that technology is gendered according to whether it is predominantly an
indoor (telephones and computers) or outdoor (mobile phones) tool. My study has a different
focus in that it explores the effect of farm management software, specifically decision support
tools, on the roles of women cotton growers.

The findings are that, although gender

inequalities exist, women cotton growers are not passive agents in farming relationships, and
they are shaping and reshaping their lives with the confidence gained through involvement in
interpersonal networks, participation in training, and the acquisition of technological skills.
Therefore, my study extends the study by Stewart (1997) ontologically, theoretically, and
temporally.
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Bellamy, Webb, Mayocchi and Leitch (2002) of the CSIRO Sustainable Ecosystems
published a report of a cross-industry rural Australian project exploring the use of
technologies by farm women for improved natural resource management. By contrast, my
study focuses on the cotton industry and deploys a more complex theoretical framework for
data collection, analysis, and interpretation than does the project by Bellamy et al. (2002).
Amongst other findings, the project by Bellamy et al. (2002) identifies an improved adaptive
ability in farm management by farm women due to increased use of computer-based decision
support tools. This is confirmed by the findings of my study in that use of such software tools
facilitates the farm management roles of women on cotton farms by allowing them, with the
knowledge they have gained, to participate in the decision-making associated with cotton
production.

The contributions to theory are described above in the section on theoretical objectives. In
brief, this study is believed to be unique in its use of multiple theories (structuration theory,
diffusion theory, and gender relations theory) in combination. The insights provided by the
study provide a greater understanding of the constructs that affect the participation of women
cotton growers in decision-making and farm management, and the use of computers for
decision support. This study provides rich insights into the research topic with a lesser
emphasis on the generation and testing of theory.

The implications for practice are several.

They are derived from the fulfilment of the

practical objectives of the study. Firstly, the implications of this study are that greater skill in
the use of agricultural DSS may be a key to improving the self-confidence of farm women as
decision-makers, and that involving farm women in decision-making may help in finding
sustainable solutions outside those in existing practice. Secondly, the responsibilities of
women cotton growers as farm business team members should be considered when promoting
rural goods and services, and when advertising for farm managers on rural properties.
Thirdly, the study may provide some guidelines for the future design, development, and
delivery of agricultural DSS. This understanding may benefit DSS designers, developers,
researchers, educators, and users, and includes the potential to achieve BMP objectives and
therefore improved sustainable resource management on family farms with flow-on benefits
to the rural sector.

Conclusion
This dissertation has aimed to contribute to scholarly knowledge of the research domain of
gender, DSS, and farm management, specifically the elements of Australian cotton farm
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women, agricultural DSS, and cotton farm management. This is explained above by way of
the research objectives of the study and responses to the research problems identified in
chapter one. The use of an interpretive case study approach to the study was selected since
the study was exploratory within a changing context.

Furthermore, the study was

ideographic, so that the responses of participants had more meaning than just a mark on a
survey answer sheet. The use of multiples theories of opposing paradigms was in itself an
exploratory undertaking that enriched the data collection, analysis, and interpretation.

Evidence from the study recognises the imperative of sustainable and innovative practices in
cotton farm management to impact on an improved triple bottom line (economic,
environmental and social outcomes). The agricultural DSS CottonLOGIC is a valuable tool
for supporting Best Management Practices (BMP) and Integrated Pest Management (IPM)
principles, although as noted, it is in need of restructuring. The study endorses the existence
of gender differences and inequalities in rural Australia. Nevertheless the environment is
dynamic, with transformations occurring in social structures. Women cotton growers are not
passive agents but are taking responsibility for their own futures. With the awareness and
confidence gained through involvement in interpersonal networks, participation in training,
and the acquisition of technological skills, they are constructing and reconstructing their lives.
In particular, DSS tools such as CottonLOGIC are instrumental in enabling women cotton
growers to adapt to, challenge, and influence farm management practices in the family farm
enterprise, just as CottonLOGIC is itself shaped and reshaped, thus reflecting a central tenet
of structuration theory that social life is recursive.
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Appendix A: Glossary of Acronyms and Definitions
For ease of reading of this dissertation, the glossary is relatively comprehensive. The glossary
is offered as a point of reference for the many terms used from the various research domains
of the study. The explanations of terms are those that best apply in this study. Some terms
have references cited. When references were not readily available from cotton industry
resources such as websites, they were sourced from the free online encyclopaedia, wikipedia
<http://en.wikipedia.org/wiki/>, downloaded March to June 2006.

ACGRA: Australian Cotton Growers’ Research Association is a link between cotton growers
and the key research funding body, the CRDC.

ACRI: Australian Cotton Research Institute is the site of collaborative research by the
CSIRO, the CRDC and the Cotton Catchment Communities CRC. The ACRI is located just
out of Narrabri on the road to Wee Waa in New South Wales.

Agribusiness: This is a generic term that combines the words agriculture and business. It
refers to the various businesses involved in food production, including farming, seed supply,
agrichemicals, farm machinery, wholesale and distribution, processing, marketing, and retail
sales.

Agronomist: Professional trained in the science of soil management and crop production.
AWM: Area Wide Management is a community-based approach to insect pest management
where groups of neighbouring cotton farmers work together to implement IPM practices to
reduce the use of broad-spectrum pesticides.

Beneficial Insects: Natural predators of heliothis. Includes beetles, ants, ladybugs, wasps,
and spiders.

BMP: Best Management Practices is a voluntary environmental program that requires
specific standards of farming.

Bollgard II: Cotton genetically modified by Monsanto with two genes Bt to produce a natural
pesticide to control the heliothis pest.
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Bug Checker: Cotton scout who assesses pest and beneficial insect densities in growing
cotton.

Business Intelligence: Business Intelligence (BI) refers to processes for collecting and
analysing business information. This includes the technology used in these processes, and the
information obtained from these processes. The term business intelligence is synonymous
with a decision support system (DSS) and aligned with Web implementation. (Turban,
Aronson & Liang 2005)

CCA: Cotton Consultants Australia Inc is the national association for consulting agronomists
working in cotton throughout New South Wales and Queensland.

CEO: A chief executive officer (CEO) or chief executive is the highest-ranking corporate
officer or executive officer of a corporation, company, or agency

CMSS: The Cotton Management Support Systems (CMSS) team is responsible for the
development, maintenance, delivery, and support of the Cotton DSS program, including
CottonLOGIC, and for providing IT and programming support for researchers of the
Australian Cotton CRC.

Consultant: Industry personnel who provides independent agronomic advice on a fee for
service basis.

CottonLOGIC: It is a software package of decision support modules to assist cotton growers
and their advisors in the management of cotton pests, soil nutrition, and farm operations to aid
production. CottonLOGIC consists of record-keeping modules and insect simulation models
based on the heliothis caterpillar. As an advanced farm management tool, CottonLOGIC is
being developed in Australia by the CSIRO and the Cotton Catchment Communities CRC,
with support from the CRDC.

CRC: Cotton Catchment Communities Cooperative Research Centre undertakes collaborative
research, education and commercialisation activities to provide innovative knowledge that is
adopted for the benefit of the Australian cotton industry.

CRDC: The Cotton Research and Development Corporation is a partnership between the
Australian Government and the Australian cotton industry to provide leadership and
investment in research, innovation, knowledge creation, and its transfer.

Appendix A

Page 259

Appendices

CSIRO: The Australian Commonwealth Scientific and Industrial Research Organisation’s
goal is to develop the scientific knowledge required to manage Australia's wildlife, plant, and
land resources for ecological sustainability.

Decision: A decision is a specific commitment to action (Mintzberg et al 1976, p.246). Types
of decisions on farms are strategic or long term (capital purchases, property development),
tactical or medium range (selecting crops, cattle options), or operational or short term (spray
decisions, cattle mustering) (Daniels & Woods 1997: Kerr 2004)

DPI: In both Victoria and New South Wales, the state department for primary industries is
called the Department of Primary Industries. In Queensland, it is called the Department of
Primary Industries and Fisheries.

For the Commonwealth Government, it is called the

Australian Government Department of Agriculture, Fisheries and Forestry.

DSS: In simple terms, decision support systems may be identified as interactive computerbased systems that support decision-makers.

Dualism/Duality: “For Giddens, the difference between a dualism and a duality is that in a
duality the two elements are mutually dependent and in a dualism they are opposed” (Hekman
1990, p.158).

End-Users: These are users of software who have limited impact on its design and
development. Their role is to simply use. This is an unlikely scenario, in the framework of
structuration theory, with the recursive nature of human agents and practice.

Extension: This refers to the “conscious use of communication of information to help people
form sound opinions and make good decision” (Black 2000, p.493). This takes place through
both public and private sector activities.

FAQ: Frequently Asked Questions

Farm Management: Factors in farm management include decision-making, production,
marketing, human resources, financial, risk, and change management (Bamberry, Dunn &
Lamont 1997).
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Farm Management Software: Commercially available software enables the record-keeping
of chemicals and product costings for the management of farming operations. The cotton
research community describes CottonLOGIC as an advanced farm management tool. In
addition to record-keeping modules, CottonLOGIC has other knowledge-based features such
as insect prediction models to support production decision-making through critical thinking.

Farm Partner: The marital status of participants was not queried in field study interviews
since it was not considered highly relevant by the researcher. Therefore in the dissertation,
the nomenclature of ‘farm partners’ is used whatever the marital status of the couple running
the family farm. Business partners are referred to as ‘business partners’. It should be noted,
that married interviewees addressed each other as ‘husband’ or ‘wife’ or used first names.

Farm Women: This term applies to women who live on agricultural or pastoral properties,
including the women cotton growers. The term ‘rural women’ identifies women who live in
country towns as well as those who live on properties.

Gender Homophily: Recent research has identified homophily in a variety of characteristics
such as gender, age, class, race, and occupation, and in a range of social settings such as
organisations, cultural communities and families. However there is no evidence of previous
use of the term ‘gender heterophily’.

GIS: A geographic information system (GIS) is a system for creating and managing spatial
data and associated attributes. In the strictest sense, it is a computer system capable of
integrating, storing, editing, analysing, and displaying geographically-referenced information.
In a more generic sense, GIS is a "smart map" tool that allows users to create interactive
queries (user created searches), analyse the spatial information, and edit data.

GM: Genetic engineering and genetic modification (GM) are terms for the process of
manipulating genes, usually outside the organism's normal reproductive system.

GPS: A global positioning system is technology that uses the position of satellites to
determine locations on earth.

Heliothis: Moth caterpillars that destroy cotton bolls. Also called boll worm or helicoverpa.

Heterophily: Heterophily, the mirror opposite of homophily, is the degree to which pairs of
individuals who interact are different in certain attributes.
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Homophily: Homophily, the tendency of people in friendship pairs to be similar, was
recognised before the 1900s. Rogers (1995, p.286) defines homophily as “the degree to
which a pair of individuals who communicate are similar. The similarity may be in certain
attributes, such as beliefs, education, social status, and the like”.

Human Actors (Agents): Using the terminology of structuration theory in this dissertation,
human actors or agents are the growers (cotton farmers) and cotton professionals.

Human Capital: The theory that people have an economic value derived from the application
of their knowledge, skills, and abilities.

ICT: Information and Communication Technology refers to the range of technologies that
facilitate communication.

They include telephones, mobile phones, fax machines and

personal computers which may or may not be connected to the Internet.

Ingard®: Cotton genetically modified by Monsanto with a single gene Bt to produce a
natural pesticide to control the heliothis pest.

Insecticide: An insecticide is a pesticide whose purpose is to kill or to prevent the
multiplication of insects. Over reliance on insecticides creates problems such as insecticide
resistance, disruption of natural pest enemies (beneficial insects), secondary pest outbreaks,
and other environmental consequences.

Interpretive / Interpretative: Used interchangeably. Giddens (1984) spells the word as
‘interpretative’, however, most authors use the spelling ‘interpretive’, which is the spelling
used in this dissertation.

IPM: Integrated Pest Management is a sustainable resource management practice to reduce
the amount of insecticide used on a crop while maintaining profitability, yield, and fibre
quality.

IS: Information Systems, the definition is in section 4.2 of chapter four.

IT: Information Technology is considered to be the technology aspect of information
systems, the definition of which is in section 4.1.1 of chapter four. This is a narrower
interpretation of the word ‘technology’ which may also refer to equipment in a range from
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Global Positioning Systems (GPS), to genetically modified (GM) seed, to farming machinery
such as cotton pickers.

Knowledge-based DSS: The knowledge-base of a DSS consists of external data sources,
databases, data warehouses, mathematic models, procedures, inference, and search engines
and reporting systems. A knowledge-based DSS is also referred to as an intelligent DSS.

Knowledge Management: The process to help organisations identify, select, organise, store,
disseminate and transfer information and expertise (Turban, Aronson & Liang 2005)

Landcare: Landcare is an Australian partnership between the community, government and
business to 'do something practical' about protecting and repairing the environment.

Learning: Acquiring new knowledge, enhancing skills, and changing attitudes (Bellamy et al
2002).

Meta-Theory: A metatheory or meta-theory is a theory which concerns itself with another
theory or theories.

As such it may be called a theory of theories.

It belongs to the

philosophical speciality of epistemology.

Modularity: Dividing a system into chunks or modules, making it easier to understand,
design, and build.

Multidisciplinary Teamwork: This term refers to a group of people with different kinds of
training and experience working together to achieve a certain outcome.

Network: A network is a set of actors connected by ties. The actors may be persons, groups,
or organisations. The ties connect pairs of actors and may be directed (as in giving advice) or
undirected (as in friendship pairs) (Borgatti & Foster 2003, p.992). I use the terms social
network, interpersonal network, or communication network interchangeably.

NLIS: National Livestock Identification System was developed in Australia to help trace
livestock, to improve market access, and to manage disease and chemical residue. NLIS is
being phased in from July 2005 in the cattle industry with other livestock to follow.

NRM: Natural resource management is defined as the protection, maintenance and
enhancement of natural resources in rural Australia to provide the basis for sustainable
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production, healthy ecosystems and viable communities. Natural resources include water,
soil, plants and animals (Bellamy et al. 2002, p.ii).

Palm®: The Palm corporation produces a number of personal digital Assistants (PDA) which
run the Palm operating system (OS). The first two generations of PDAs from Palm were
referred to as PalmPilots. Due to legal disputes, later versions were just called Palm.

PAM: PAM is Australian developed software for a complete primary production recording
and reporting system.

PAMP: A Pesticide Application Management Plan is compulsory for all cotton growers to
complete every season.

PDA: Personal Digital Assistants are handheld devices that were originally designed as
personal organisers, but became much more versatile over the years.

An important

functionality for PDAs is that of synchronising data with a database hosted on a personal
computer or corporate server. Transferring data from a PDA to a computer or vice versa is a
lot quicker than having to manually input all data. Both Palm and Pocket PCs are PDAs.

Pest Pressures / Densities: This refers to pest numbers. Crops should be sampled regularly
for pests and beneficial insects.

Pocket PC: Pocket PC (PPC) is a handheld device or PDA that runs a specific version of the
Windows operating system called Windows Mobile. PPCs have many capabilities of modern
desktop PCs plus mobile phone features, GPS receivers, integrated Bluetooth and WiFi,
barcode readers, and cameras. When voice-centric, they may be called Smartphones (such as
i-Mate). When data-centric, they may be called Personal Communicators (such as most
BlackBerries).

Precision Agriculture: Precision farming or precision agriculture is an agricultural concept
relying on the existence of in-field variability. It requires the use of new technologies, such as
global positioning (GPS), sensors, satellites or aerial images, and information management
tools (GIS) to assess and understand local variations to more precisely evaluate optimum
sowing density, estimate fertilisers and other input needs, and to more accurately predict crop
yields.
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Professionals: This term refers to interviewees in the study other than the farmers (cotton
growers). Professionals include agronomists and cotton consultants, DSS developers. and
experimental scientists, extension officers, researchers and educators.

RainMan: RainMan is an Australian software package designed for people whose activities
rely on understanding and interpreting Australia's rainfall.

RIRDC: The Rural Industries Research and Development Corporation was set up by the
Australian Government to work with Australian rural industries on the organisation and
funding of their research and development needs.

SIRATAC: The SIRATAC cotton pest management system, a computer-based dial-up crop
management system with a centralised database developed to assist cotton growers make
good tactical decisions in the use of pesticides, was used in Australia between 1980 and 1993.
It consisted of several simulation models and a decision model to advise growers on whether
or not to spray (Hearn 1987).

Social Capital: The processes between people which establish networks, norms, and social
trust, and facilitate coordination and cooperation for mutual benefit (Putnam 1993).

In

general, the concept is about the value of connections (Borgatti & Foster 2003, p.993).

Teamwork: This concept has spread from the world of sports and refers to people working
cooperatively together. Refer also to multidisciplinary teamwork.

Technology Transfer: This principle of science-based intervention, also termed the ‘transfer
of technology’ push, is the exchange of technical information between researchers and users.
It has been criticised for ignoring the socio-economic context. This view implies that it is a
one-way process. However, technology transfer has been more recently recognised as a
communication process allowing two-way information exchange.

Triple Bottom Line: This term is used in connection with efforts to improve sustainable
practices. It refers to expanding the traditional business framework to take into account not
just financial outcomes but also environmental and social performance.

Wincott: The Women’s Industry Network Cotton was formed in 2000 to provide support,
information and resources to encourage and empower women in the Australian cotton
industry to have skills, confidence and an informed voice.
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WUE: Water Use Efficiency. Industry and government are working together to improve the
use and management of available irrigation water, thereby making Queensland's rural
industries more competitive, profitable and environmentally sustainable.
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Appendix B: The History of Australian Cotton
Cotton belongs to the Hibiscus family. It is grown for the fibrous material or lint that is
attached to the seed in a structure called a boll.

Commercial varieties of cotton were

developed from perennial shrubs in Central America but, in Australia, cotton is harvested
annually (Australian Cotton CRC undated). A cotton gin (from the word ‘engine’) is where
the seed and fibre are mechanically separated. The fibre, at this stage called lint, is packaged
into bales (227kg) for market while the seeds are processed to utilise their oil and meal
content. Scientists and historians have found cloth fragments and written references to cotton
dating back at least seven thousand years. Evidence of early cotton cultivation has been
found in Mexico, the Indus Valley in Pakistan, the Nile Valley in Egypt, and by the American
Indians in the 1500s. In the early 1700s, the English Government in an effort to protect the
wool industry, decreed it was unlawful to import cotton or manufacture cloth from cotton
(Alaca Company undated).

Cotton seed was transported to Australia from England with the First Fleet in 1788.
However, early trials in the Sydney area indicated that climatic conditions were unfavourable
(Bureau of Agricultural Economics 1963).

During the 1840s, cotton was introduced to

Queensland and its potential to be one of the nation’s staple crops was strongly promoted. In
fact, Queensland at the time of separation from New South Wales in 1859 was proposed as a
future ‘plantation society’ modelled on the southern states of the USA (Longhurst 1996).
Cotton was soon planted around Moreton Bay and cotton samples were highly praised by
British millers.

American cotton production fell and world cotton prices soared when shipments of cotton to
Britain were disrupted by the American Civil War in 1861. This presented an opportunity for
the Queensland parliament to pass legislation offering incentives such as conditional grants of
land for the cultivation of cotton. Cotton plantations were soon formed at Carrara on the
Nerang River, Veresdale near Beaudesert, Pimpama, Ipswich and Caboolture.

Cotton

plantings were even tried further north at Maryborough, Rockhampton, and Bowen. Despite
the best intentions, Queensland’s cotton production failed to fulfil expectations. A harsh and
unpredictable climate, pests, an absence of cheap labour, and bad management were
responsible. Furthermore, when the American Civil War ended, American cotton supplies to
British mills resumed and cotton prices fell in response.

In Queensland, cotton survived on a greatly reduced scale for the domestic market.

It

continued to be grown in the Fassifern and West Moreton districts. In 1892, a large cotton
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mill was established in Ipswich by the Queensland Cotton Company although eventually it
closed down, unable to compete with imported fabrics. An appreciable interest in cotton was
not revived until another war, this time World War I (Longhurst 1996), when British textile
interests were keen to develop reliable sources of raw cotton within the British Empire
(Basinski 1963).

During the 1920s and 1930s, to help stabilise the industry, the production of cotton was
assisted by a series of subsidies, tariffs, and bounties from both the Queensland and
Commonwealth governments.

Marketing was centralised under the Queensland Cotton

Marketing Board guaranteeing a pricing structure. Labour was plentiful and cheap due to
unemployment from the Great Depression (Stewart 1997). However by the start of World
War II, the industry had again slumped due to policy uncertainties, poor seasons, increasing
competition, and low world prices (Basinski 1963). By the 1950s, the Australian cotton
industry was almost non-existent.

Up until this time, cotton had been raingrown and production had been limited by labour
shortages and low, variable yields.

Cotton growing had virtually been confined to

Queensland. However cotton was soon to be grown in commercial quantities south of the
border in New South Wales with the building of the Keepit Dam on the Namoi River near
Wee Waa in 1958. This dam was able to provide reliable water for irrigation of the cotton
crop. The pioneering efforts of local cotton farmers, the faith of Australian investors, the
establishment of the Myall Vale Experimental Farm 15 on the Wee Waa road out of Narrabri,
and the migration of Californian cotton growers into the area with their highly mechanised
and efficient production methods signalled, in the 1960s, the beginning of the modern
Australian cotton industry (CRC 2004).

15

Renamed the Narrabri Agricultural Research Station, then later, the Australian Cotton Research
Institute (ACRI)
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Appendix C: Interview Guides
Farm Women Interview Guide
General Farm Data
Size of farm, length of time farming
Partnership arrangements (spouse, family members)
Personal and Social Characteristics
Age, education, children, interests off-farm, work off-farm
Gender Divisions of Labour
Farm tasks & changes in tasks & roles over time. Wish to do things differently
Farm decision-making and management – long & short term eg marketing, financial
(farm & household budget) & technical (production, machinery)
Decision Support
What do consider to be record-keeping / decision support?
Do your decision change under different situation such as drought or heavy pest
infestations?
Who provides information support (agronomists, suppliers, relatives, neighbours,
community groups, field days)?
Which resources are used (faxes, information packs, newsletters, newspapers, Cotton
Tales newsletter, software, web)?
Awareness of environmental issues, BMP, IPM, Area Wide Management etc
Technology on Farms
Computer users & usages eg how long, which software. Computer training
Comparable with farming neighbours, community (subjective norms)
Changes in decision-making since computer usage began
Do you wish to influence the way software is designed?
Use of CottonLOGIC or computer-based decision support software
How long and how often? What aspect used most? Who? When? Why? What else?
(PAM, PinPoint, FarmOffice, FarmTracker, WeatherLink, addVantage, etc)
Should CottonLOGIC be linked to existing providers of record-keeping software?
Explain methods of data acquisition (notebook, verbal, agronomist)
Does consultant / agronomist use CottonLOGIC? Their name
Problems (complexity, not used by peers)
Benefits (relative advantage, quality, relevance, usefulness)
If CottonLOGIC not installed
Why not (trialability, observability, compatibility, complexity, usefulness, usability,
relevance, peer usage)?
If CottonLOGIC no longer used
Explain (compatibility, complexity, usefulness, usability, relevance, peer usage)
Future Development Issues of CottonLOGIC
Workshop suggestions (childcare, times, location, cost)
Could CottonLOGIC instructor visit you?
Software improvements (include, exclude)
Thoughts on handheld version (PalmPilot)
End of Interview
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Industry Professionals Interview Guide
General Work Data
Position held & for how long
Job description
Educational qualifications & experience
Software Usage
What software do you use (CottonLOGIC, Excel, hand-written reports)?
How do you use it (record-keeping – farm operations, decision support - bug-checking,
predictive models – insect density, photos of pests & beneficials, learning tool)?
What do you mean by record-keeping & decision support?
What do you consider is lacking with CottonLOGIC?
Should CottonLOGIC be linked to existing providers of record-keeping software?
Impact, if any, of BMP, IPM, Area Wide Management, Bollgard & InGard (GM cotton)
on computer usage (mandatory / self-regulatory reporting)
Do you see any advantages of a centralised database, Internet and / or wireless
capability, Palm Pilot?
Observations
Perceptions of what’s happening on farms (computer usage, users, software)
Do decisions change under different situation such as drought or heavy pest infestations?
Roles that women partners play / their involvement in farm operations eg marketing
rather than production
Roles played by women consultants / agronomists – difference with men in way jobs are
performed, way seek information, networking
Modules of CottonLOGIC more relevant to consultants & farmer esp. women
Impact of technology (computers) on women & women’s contribution to farm
management & computer usage
Changes over time (software usage & farm management roles)
End of Interview
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Appendices D – G have not been published. These appendices are available in the
original document held in the Griffith University library.

